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ABSTRACT

This research study analyzed whether a relationship 
exists between information technology and scientific 
management use and efficiency. Guided by the theories of 
Frederick Taylor developed during the industrial period, 
the primary hypothesis posited that the use of scientific 
management techniques influences the effective application 
of information technology, which leads toward improved 
efficiency. Taylor's theories were analyzed to assess 
present-day applicability, especially in conjunction with 
emerging information technology. In addition to the 
quantitative design of the study, a historical perspective 
was also analyzed. The historical research compared the 
similarities between industrial and information periods in 
the United States. Both periods experienced pervasive and 
dramatic change affecting daily lifestyles.

Primary and secondary data were gathered for the 
quantitative research. Primary data were obtained using a 
survey instrument that was developed and submitted to 
managers in labor intensive industries gathered from the 
American Management Association, representing finance, 
health, business, retail trade, and manufacturing. This 
information was collected to obtain perceptions regarding
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efficiency and to answer the research questions. Research 
questions addressed efficiency as a current concern, 
levels of efficiency, factors contributing to 
inefficiency, methods to improve efficiency, purposes and 
effects of information technology, Taylor's theories, and 
efficiency ratios.

Secondary information was also gathered to determine 
efficiency ratios for each respondent. Efficiency ratios 
were calculated based upon the relationship between 
operating expense and operating income over a three-year 
period. The combination of the primary and secondary data 
provided a foundation for developing conclusions about the 
relationship between efficiency and scientific management 
and information technology use.

The results of the analysis of variance (ANOVA) 
revealed that there was no relationship between 
information technology use and efficiency, scientific 
management use and efficiency, and the combined use of 
information technology and scientific management use and 
efficiency. In all cases the null hypotheses were 
accepted. A significant relationship, however, was found 
for the moderator variable industry. A multiple- 
comparison test was used to assess this difference, 
revealing a significant difference between the business 
services and manufacturing industries.
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CHAPTER 1 
INTRODUCTION

Frederick Taylor has been called the father of modern 
management. His contributions have been instrumental in 
helping the field of scientific management gain profes
sional stature. Much can be learned from pioneers like 
Taylor who recognized and dealt with dramatic change. 
Taylor's theories and ideas need to be explored to learn 
and to develop insights into and recommendations for 
present-day applications of his theories. These insights 
can help business managers become more effective in situa
tions involving the "rapidly expanding range of equipment, 
applications, services, and basic technologies" (Keen, 
1991, p. 98), known as information technology.

Managers today are facing a major change in the way 
business is conducted as a result of information technolo
gy. The magnitude of this change parallels that of indus
trialization in the early part of the 20th century. The 
uncertainty existing today, however, is how this transi
tion will be made to meet the growing demands of an infor
mation-oriented society. Industrialists learned how to 
use and manage the new machinery effectively with the help 
of Frederick Taylor. Improved production through emerging
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processes such as the assembly line increased volume and 
reduced costs in creating and meeting product demand.

Information technology is changing the way goods and 
services are produced and delivered much the same as the 
industrial plants of the prior age did. Similarities 
between the two periods need to be explored. One of the 
obvious differences between the two periods is the comput
er that replaced the machine, yet the common factor is the 
effective application of the new technology.

In 1911, Taylor's "principles of scientific manage
ment" were disseminated as a remedy for inefficiencies 
resulting from the rapid transition of industrialization. 
Eighty-five years later, efficiency (the effective appli
cation of time and money toward production) has again 
become a topic of management attention and concern, espe
cially because of the proliferation of computer technology 
in the business environment (Stoner, 1978). The origin of 
the principles that evolved from Taylor's theories may 
provide insight for managing in today's changing environ
ment. The application of Taylor's scientific management 
principles combined with the use of information technology 
may have an effect on workplace efficiency. These prin
ciples have provided a substantial foundation for business 
and industry throughout the current century. Because 
businesses are again struggling with efficiency, the 
essence of Taylor's ideas and approach may once again
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provide the catalyst for change.
3

Background of the Problem
In the late 1800s, a major change— the Industrial 

Revolution— occurred that was similar in magnitude to 
today's information revolution. Responding to these major 
changes, Theodore Roosevelt announced, "The conservation 
of our national resources is only preliminary to the 
larger question of national efficiencies" (Taylor, 1911, 
p. 5). This priority emphasis on efficiency was later 
echoed in the remarks of Drucker (1995), establishing a 
link between the two periods. Although industrialization 
began in the early 19th century, it flourished in the 
United States during the latter part of that century. 
Industrialization changed the world in much the same way 
as computerization is changing the world today. Because 
of the rapid, changes occurring during industrialization, 
organizations lagged in their ability to use and, more 
importantly, manage the changes efficiently (Stoner,
1978).

Periods of dysfunction usually accompany great 
change. During this period, cities were rapidly growing, 
and the production plants were proliferating at a star
tling pace. Because of these changes, productivity and 
efficiency in the plant suffered. Before the transition 
from an agrarian to an industrial economy was complete,
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the emphasis shifted to controlling the new power and 
improving the processes created by the machine age and 
automation. Taylor recognized the need for improvement 
and embarked on the development of methods of management 
that changed the world.

No formal means existed for providing order and 
creating efficient work processes at the time. Taylor 
responded to the opportunity by devising his "Principles 
of Scientific Management" to further develop the concepts 
of productivity and efficiency. Contemporaries, such as 
Frank and Lillian Gilbreth, Henry Gantt, and others, were 
inspired by Taylor. In response to the inability of 
managers to manage the large numbers of new factories 
efficiently, he analyzed work processes scientifically and 
made adjustments that would promote greater efficiency, 
productivity, and profit for both company and employee.

The success of Taylor's work is a matter of record.
He helped to create the discipline of scientific manage
ment based on the understanding of the dynamics of work 
processes and methodologies for improving them. In its 
simplest form, this approach provided the means for im
proving employee productivity when applied to work pro
cesses. The overall efficiency of the organization im
proved during the industrial period (Stabile, 1987).
Modern management began at this time, helping organiza
tions to impose order and to become more efficient.
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Appropriate application of Taylor's principles can 
minimize the cost of human capital and thereby positively 
affect performance. Improved efficiency ratios therefore 
become a measure of an organization's level of efficiency 
(Butler, 1991). Currently, however, with a labor force 
that is changing from industrial to information workers, 
efficiency has been associated with the opportunities 
available or created from the introduction of information 
technology.

Unfortunately, critics are questioning the value of 
these technical resources and whether there is an effect 
on efficiency (Salomon Brothers, 1996). Because computer 
systems are scientifically engineered to automate routine, 
mundane tasks, the deployment alone might create the 
needed efficiency. Although the engineering of technical 
systems incorporates some of the elements that Taylor 
espoused, the results indicate that improved efficiency 
does not occur simply from deployment. Management must 
actively be involved with the application of information 
technology in order to achieve its full potential.

Taylor's principles may be viewed as critical success 
factors for improving efficiency in the organization. 
Although these principles were very effective at the time 
they were developed, are they still applicable in today's 
changing environment (Stoner, 1978)? How can these prin
ciples be used in conjunction with the proliferation of
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information technology designed to accomplish the same 
goal? Is another set of critical success factors needed 
to effectively manage business processes today?

Efficiency does not occur naturally in the business 
world. Human intervention is a requirement regardless of 
the deployment of information technology. Specific fac
tors that may positively or negatively affect efficient 
operations and methods used to improve efficiency are 
necessary ingredients for the development of critical 
management foci. Taylor's principles, even in their 
original form, may be applied to work processes involving 
information technology or modified for particular situa
tions. As Drucker (cited in Tapscott & Caston, 1993) 
pointed out, although a new type of worker is emerging, 
productivity will continue to be a management challenge 
for years to come.

The development of new or revised theories for manag
ing efficiency demands an understanding of the relation
ship between the use of both scientific management and 
information technology and the level of efficiency that 
results. A study of these factors may provide a founda
tion for understanding reasons or causes for inefficiency. 
In addition, the degree of similarity between the indus
trial and information periods may establish a common basis 
for understanding specific actions and applications today. 
Ultimately, this may provide a foundation for resolving
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the efficiency dilemmas in organizations today.

Over the last 30 years, work weeks have increased, 
not decreased, and efficiency has declined (Bureau of 
Labor Statistics, 1995). In the banking industry alone, 
efficiency ratios, which are the measurement of the rela
tionship between operating expense and operating income, 
have eroded over the last five years (Salomon Brothers, 
1996). These results suggest that efficiency should be a 
concern of management today, at least in the banking 
industry. Despite these revelations, technology spending 
continues to increase. In 1993, 45.8% of the total labor 
force in the United States used computers on the job 
(Bureau of Labor Statistics, 1995). As an example, banks 
continue to spend 11% to 20% of operating budgets on 
information technology (Salomon Brothers, 1996).

Computers were developed to achieve efficiency and 
thus improve the quality of life by reducing the time 
spent working. But has this really occurred? Has infor
mation technology improved organizational efficiency 
today?

"Thirty years ago the promise of information technol
ogy was that it would stretch our time for relaxation. 
Instead we find that our time is shrinking" (Stocker,
1996, p. 93). Technology was conceived to do the work of 
man, thereby creating available time for other pursuits. 
Unfortunately, the outcome of information technology has
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not materialized as it was originally envisioned.
The demand today for information technology continues 

to increase, although little improvement in efficiency, as 
assessed by corporate financial ratios, seems apparent 
(Salomon Brothers, 1996). What then is the purpose of 
information technology? Is the purpose to promote effi
ciency or to create access to more information, subse
quently creating more work? More work can translate into 
more staff, thus increasing efficiency ratios by inflating 
both technology and labor spending.

Regardless, businesses are compelled to purchase and 
implement information technology as a perceived solution 
to declining profits and/or dwindling productivity. 
Productivity refers to the level of intensity of output 
generation (the relationship of input to output). Seldom, 
however, are behavior and work processes changed as a 
result of the introduction of technology. The introduc
tion of information technology, without a corresponding 
change in behavior, may undermine the productivity gains 
that should result (Feeney, 1976).

When a dynamic change such as information technology 
occurs in the workplace, a shift in thinking and behaving 
must ultimately occur. Paradigms are standard ways of 
thinking and behaving; paradigm shifts challenge these 
conventions (Tapscott & Castron, 1993). Unfortunately, 
when change of this magnitude occurs, a corresponding
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period of dysfunction may develop until the power of a 
change agent is understood and properly applied. The 
change agent today is information technology, and the 
dysfunction occurring is in productivity and efficiency, 
simply because the corresponding changes in behavior and 
thinking have not taken place.

Drucker (cited in Tapscott & Caston, 1993) commented 
that "the single greatest challenge facing managers in the 
west today is to raise the productivity of knowledge and 
service workers. Productivity will dominate management 
thinking for many decades" (p. 6). "Knowledge workers" or 
"information workers" are terms coined by the United 
States Department of Labor to describe individuals "whose 
jobs involve the creation, collection, processing, distri
bution, and use of information" (Whitten, Bentley, & 
Barlow, 1994). Because productivity refers to the inten
sity of output generation, a direct relationship may exist 
between efficiency (the use of time and money) and the 
goal (revenue) attained (Feeney, 1976).

Purpose of the Study
The results of the study can be used for future 

management instruction but can also be applied by practi
tioners in the field (business managers). Business lead
ers, managers, and management professors who have an 
interest in the application of scientific management
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principles and information technology can benefit from the 
findings and conclusions of the study. A renewed assess
ment of Taylor's theories in the world of professional 
management can be useful for understanding current dilem
mas and the challenges confronting management.

Statement of the Problem
What is the relationship between the use of both 

scientific management and information technology in the 
workplace and efficiency across selected industries?

Sub-problems include:
1. Is efficiency a current concern of management?
2. What is the level of efficiency in the company?
3. What factors are currently contributing to inef

ficient operations?
4. What methods are currently used to improve effi

ciency?
5. Has information technology improved current 

efficiency?
6. What is the purpose of information technology?
7. Are Taylor's theories currently being used?
8. What is the current level of information technol

ogy use in the company?
9. What is the current level of efficiency in the 

company by efficiency ratio?
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Hypotheses
Companies with high information technology use with

out a scientific management orientation are less efficient 
than companies with moderate-to-high information technolo
gy use and a scientific management orientation.

Null Hypothesis 1 states, The level of information 
technology use has no effect on efficiency.

Hypothesis 1 states, The level of information tech
nology use has an effect on efficiency.

Null Hypothesis 2 states, Application of scientific 
management principles has no effect on efficiency.

Hypothesis 2 states, Scientific management applica
tion has an effect on efficiency.

Null Hypothesis 3 states, The combination of scien
tific management and level of information technology use 
has no effect on efficiency.

Hypothesis 3 states, The combination of scientific 
management and the level of information technology use 
has an effect on efficiency.

Rationale for the Study
Causal explanations for efficiency have not been 

established conclusively from the purchase and deployment 
of information technology alone (as measured by technology 
spending) (Bureau of Labor Statistics, 1995). In addi
tion, research has not established that a relationship
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exists between the use of scientific management principles 
and technology deployment when compared with efficiency. 
Because the use of information technology requires changes 
in behavior, the application of Taylor's principles of 
scientific management to work processes may have an effect 
on efficiency through scientific analysis and alteration 
of work processes, capitalizing on the benefits of tech
nology.

Businesses today tend to focus on information tech
nology as a solution to problems. However, when technolo
gy is introduced, the need to analyze and change the work 
process is often overlooked. Taylor did just that. The 
theories he developed focused specifically on the work 
process, changing the behaviors of both manager and em
ployee to achieve efficient operation and maximum perfor
mance. Because information technology is powerful, compa
nies may have focused so much attention on the technology 
that the basics of efficiency management may have been 
forgotten or overlooked in the process.

The challenge today is to understand and determine 
how to deal with emerging information technology effec
tively. Without a clear understanding of the purpose of 
information technology, technology spending and workloads 
will increase simultaneously. As a result, reduced work 
time, less staff, and other anticipated benefits will not 
occur and efficiency ratios may continue to erode.
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Although Taylor's theories have revolutionized man

agement, many contemporary theorists believe that Taylor
ism is obsolete (Van Tassel, 1993). However, one of the 
hypotheses of this study states that the application of 
Taylor's principles in work processes using information 
technology has a relationship to efficiency. If efficien
cy is a concern, the discipline emanating from Taylorism 
may warrant renewed consideration.

Theoretical Base 
To analyze the impact of scientific management prin

ciples for application and comparison, one must understand 
the basis for scientific management. The principles 
outlined below, as developed by Taylor (1911b), form the 
foundation for analyzing the use and applicability of 
Taylor's theories today. According to Taylor, scientific 
management consists of four basic themes:

1. Tasks are scientifically analyzed and developed 
for every aspect of a worker's job. This is a re
placement for rule-of-thumb management.
2. Workers are scientifically selected, trained, and 
educated on the work that will be done. In the past, 
this was developed by the worker himself.
3. Managers work closely with employees to ensure 
that tasks are completed according to the principles 
of science previously developed.
4. Management and workers divide work, almost equal 
ly between them, based upon the individual better 
suited for the task. (pp. 36-37)
Taylor's own words (cited in Gilbreth, 1914) best
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summarize scientific management principles:
The art of management has been defined as knowing 
exactly what you want men to do and then seeing that 
they do it in the best and cheapest way; the princi
pal object of management should be to secure the 
maximum prosperity for the employer coupled with the 
maximum prosperity for each employee. Scientific 
management has as its foundation the conviction that 
the true interests of the two are the same; that 
prosperity for the employer cannot exist through a 
long term of years unless it is accompanied by pros
perity for the employee, and vice versa; and that it 
is possible to give the worker what he wants most- 
high wages— and the employer what he wants— a low 
labor cost— for the manufacturers, (p. 1)
From this basic tenet of scientific management, 

comparisons and applications to present management prac
tice are explored.

Operational Definitions 
Scientific management: A management school of thought 

developed by Taylor in the late 19th century that empha
sized the development of a true science of management, the 
scientific selection of workers, and assignment of tasks 
for both the development of workers and their relationship 
to management (Stoner, 1978).

Process reengineering: The name given to the manage
ment process developed by Hammer and Champy (1993) in 
their book, Reengineering the Corporation. Reengineering 
is "the fundamental rethinking and radical redesign of 
business processes to achieve dramatic improvements in 
critical, contemporary measures of performance, such as 
cost, quality, service, and speed" (p. 32).
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Industrial Revolution: The period characterized by 

the growth of factories and manufacturing enterprises 
beginning in the early 19th century and flourishing be
tween 1870 and 1920. During this period, the percentage 
of individuals employed in manufacturing and industry 
increased from 17% to 26%, and the percentage of individu
als employed in agricultural-related jobs declined from 
50% to 27% of the workforce. During the latter decades of 
the 19th century, factory foremen positions increased by 
more than 400% (Tozer, Violas, & Senese, 1993).

Information revolution: The period of time presently 
occurring (1957 to present), characterized by the number 
of workers employed in information-related jobs exceeding 
the number of those employed in industrial jobs (McNurlin 
& Sprague, 1989). Although the rudiments of this period 
emerged immediately following World War II, the informa
tion period truly began with the development of the micro
computer in the late 1970s. Information workers consti
tute the majority of individuals who are in the workforce 
during this era (Whitten et al., 1994).

Paradigm shifts: Changes in standard conventions or 
ways of thinking and acting, particularly relating to 
business and economy (Tapscott & Caston, 1993).

Management theory: Thoughts, principles, and ap
proaches for coordinating the activities of a variety of 
workers to achieve a defined objective (Stoner, 1978).
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Efficiency: "The ability to get things done correct

ly, to achieve outputs or results that measure up to the 
inputs (labor, materials and time) used to achieve them. 
The ability to reduce the cost of the resources to attain 
a given goal" (Stoner, 1978, p. 13). Resources refer 
predominantly to salaries and other expenses including 
information technology. The objective of efficiency is 
the optimal application of time and money toward the 
production of the output. Efficiency, therefore, is a 
measure of how effectively the resources are used to 
produce income for the organization.

Information technology: Information technology is a 
term used to describe "a rapidly expanding range of equip
ment, applications, services, and basic technologies" 
(Keen, 1991, p. 98).

Work processes: A work process is "a collection of 
activities that take one or more kinds of input and create 
an output that is of value to a customer" (Hammer & Champ- 
y, 1993, p. 35). The process, therefore, is the totality 
of the actions dedicated to achieving a particular objec
tive. The process itself consists of individual tasks, 
structures, and people.

Productivity: Productivity refers to the intensity of 
output generation. Since outputs refer to the products 
produced, the rate produced shows the level of productivi
ty occurring (Feeney, 1976). Productivity is the ratio of
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output produced to the amount of input (Boyes & Melvin, 
1991).

Efficiency ratio: An efficiency ratio is a measure 
that compares the cost of production with income derived 
from such production. As in the "efficiency" definition, 
two elements are involved— inputs and outputs. The inputs 
are the resources used, and the outputs are the income 
generated from this application. Components of the effi
ciency ratio include operating expense (labor, materials, 
supplies, computer expense, and other miscellaneous ex
penses) and operating income. The efficiency ratio is 
calculated by formula and results in a percentage (operat
ing expense/operating income). The net result shows the 
efficiency with which the organization is generating 
operating income (the cost to produce one dollar of reve
nue). For example, if the efficiency ratio is 60%, the 
company spends $.60 to produce $1.00 of revenue. The 
lower the percentage, the more efficient the organization 
is, by definition.

Organization of the Research
Chapters 2 through 6 identify, in depth, the histori

cal setting of the industrial period, Taylor and the 
origin and development of the "principles of scientific 
management," the evolution of management theory and pro
ductivity management, and a review of the information
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period today. These chapters constitute the literature 
review for the study. Individual chapters are provided to 
expand upon each of the topics that, for the most part, 
outline the variables in the study (i.e., application of 
scientific management, application of information technol
ogy, efficiency/productivity, and historical foundations).

Chapter 7 provides the methodology for the research 
conducted. Chapters 8 and 9 present the findings from the 
research and summary and conclusions, respectively.
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CHAPTER 2 
REVIEW OF RELATED LITERATURE

A primary purpose of the literature review is to 
understand what has been done and to use this to introduce 
the study (Tuckman, 1988). The review of literature for 
this study is organized into four separate and distinct 
chapters. Each chapter focuses on a particular variable 
defined in the study or on information necessary for 
answering research questions leading toward the outcome of 
the study. In addition, the research study involves a 
historical comparison between the industrial and informa
tion periods to expand upon what is presently known about 
the dependent variable efficiency and how it relates to 
each period.

Literature Sources 
The sources used for the review of literature con

sisted of topics involving scientific management applica
tion and development, industrial and information periods, 
efficiency and productivity in business today, information 
technology, Frederick Taylor, and contemporary management 
theory. Literature sources have been gathered from dis
sertations and dissertation abstracts, Carl uncover (for
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journal articles), business periodical index (for scholar
ly journals), and the Illinet library card catalog of 
publications.

Outline of the Literature Review 
The following provides a review of chapters, the 

topic emphasized, sources, and purpose for each chapter 
under the literature review.

Chapter 3: Historical Setting 
and Foundation

This chapter reviews and establishes the historical
foundation of the industrial period in the United States.
The research is integral to the study because this is the
period during which Taylor developed and successfully used
his principles of scientific management. The chapter
review consists of the categories and subtopics stated
below.

Overview and Importance of 
the Industrial Period

This overview establishes the relationship of the
chapter to the research. In addition, the impact of the
industrial paradigm shift on the period is explored.

Background of the Industrial Period
This section is a historical perspective on the
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origins of the industrial period in the world and its 
emergence in the United States. The Industrial Revolution 
had a pervasive impact on the world, both then and now.
The changes which occurred as a result of this are re
viewed and analyzed.

The Rationale for Efficiency
Efficiency became a major concern of the period, 

resulting from the rapid and significant changes brought 
about by the new technology. This section establishes the 
need for efficiency and productivity in the new factory 
paradigm and the basis for exploring some of the problems 
experienced during this period.

Factors Affectino Efficiency
During this changing period, specific factors emerged 

that contributed to inefficient operations. These factors 
are identified and analyzed. The need for efficiency and 
productivity during this period is also researched to 
establish the origins and urgency for resolution.

Tavlor as Facilitator of Change
Taylor was a key figure during the industrial period. 

A review of his relationship and importance to the new 
paradigm and the role he played during this period is 
explored. The sources from which this foundation is
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developed are taken predominantly from historical text
books on western civilization and dissertations.

Chapter 4; Tavlor and the Principles 
of Scientific Management

Taylor was a major figure affecting this country's 
success during the industrial paradigm shift. Prior to 
the onset of the industrial period, the United States was 
a nation of craftsmen and farmers, ill-equipped to deal 
with the demands of mass production and the burgeoning 
changes affecting the century. Frederick Taylor was 
effective during this period in helping industry make the 
transition into a new age of prosperity.

Because Taylor was successful during the last para
digm shift, his importance to the present change is time
ly. The chapter's review consists of the categories and 
subtopics stated below.

Overview
The initial overview reviews how Frederick Taylor 

relates to this research and the importance he had on the 
industrial period. This section establishes the founda
tion for the development of the theories he contributed 
and the factors influencing their development.

Background
This section is a historical review of Taylor's early
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training and development. The review provides a founda
tion for understanding the individual and the precipitat
ing factors which may have led to the development of his 
theories. His early academic background as well as the 
beginning of his professional career is studied, again 
establishing the foundation for the development of his 
theories.

The Principles of Scientific Management
The actual principles contained in Taylor's theories 

are analyzed. This provides the framework for understand
ing the principles of scientific management.

Critique of Tavlor's Theories
Taylor's theories met with considerable success but 

were also subjected to significant criticism. The specif
ic critiques and their origins are presented and analyzed.

Tavlor's Impact on the 
Management Profession

Scientific management defined the field of profes
sional management. The pioneer efforts of Frederick 
Taylor and the effect they have on the perpetuation of 
this new professional field of management are outlined.
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Tavlor's Impact on the 
Information Period

Taylor's impact on the current information period is 
presented. This section provides a foundation for this 
relationship and the effect these theories may or may not 
have for managing today.

The sources utilized in the literature review include 
biographies of Taylor as well as profiles of his person
ality and motivations for developing his theories. Prima
ry readings include Taylor's own manuscript on the devel
opment of the principles of scientific management, let
ters, experiments, and critiques of his theories. In 
addition, journal articles of specific experiments and 
commentary on the principles of scientific management are 
reviewed. Finally, dissertation abstracts involving the 
application of his principles in various scenarios are 
reviewed.

Chapter 5: Productivity and 
Efficiency Management

Because the purpose of the research is to evaluate 
and understand efficiency and productivity during the 
present era, this chapter reviews the state of the art of 
productivity management theory today. Management theory 
has evolved since Taylor's time from fads and theories, 
such as Management by Objectives (MBO), participative 
management, and matrix management, to reengineering. To
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develop recommendations for managing efficiency in the 
future, it is necessary to understand current thought.
The chapter consists of the categories and subtopics as 
stated below.

Overview
The initial section establishes the purpose and 

relationship of management theory and productivity manage
ment to the research. This provides a foundation from 
which Taylor, the industrial period, and the information 
period are linked. Additionally, the current state of the 
art of productivity in the United States and the concerns 
thereof are reviewed.

Background/Historical Foundation 
of Management Theory

A historical review and perspective is provided re
garding the development of management theory in the period 
since the industrial period in the United States. This 
section outlines the phases of development as well as 
important contributors to management theory.

Productivity Management Elements 
and Theories Management

Productivity is a major objective of the process of
management. Productivity also is directly related to the
efficiency of the organization. The components of produc-
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tivity management and theory as well as the present views 
on the topic are reviewed. This establishes a foundation 
for analyzing methods for improving efficiency and produc
tivity in the workplace.

Relationship to Efficiency
Productivity theory and its mechanics are reviewed in 

conjunction with the effect on and relationship to effi
ciency. Because efficiency is a key variable in the 
study, productivity analysis provides a foundation for 
this relationship.

The sources of literature considered are disserta
tions, management publications, and journal articles in
volving the analysis and use of various theories.

Chapter 6: Information Technology and 
the Information Revolution

One of the foundations of this research is to under
stand the impact of information technology on efficiency 
in the workplace. Because information technology is the 
catalyst precipitating the information paradigm shift, it 
is necessary to understand the state of the art of the 
industry. Information technology has caused tremendous 
change in the way we live today. Because the demand for 
information is constantly growing, rapid technological 
enhancements and upgrades necessarily result, making it 
difficult to remain current.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

27
Because the changes occurring from computerization 

are pervasive, an understanding of the magnitude of such 
change is imperative. The categories and subtopics for 
this review are stated below.

Overview of the Current Period
The information revolution, similar to the Industrial 

Revolution, represents pervasive change. This section 
reviews the relationship of the new paradigm— informa
tion— to the research and establishes the basis for rapid 
growth and use of information technology in the world 
today.

History of the Information Era
The origins and the factors affecting the emergence 

of the information period are reviewed. A number of 
significant advancements and technological developments 
occurred during this period, rivaling those of the inven
tions of the industrial period. These advancements as 
well as their significance are outlined and reviewed.

Paradigm Shift Implications
The information period, similar to the industrial 

period, is marked by a shift in paradigms. This section 
explores the implications of the paradigm shift occurring 
today and what effect this is having on efficiency in
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today's society.

Application of Information 
Technology

Information technology continues to develop at a 
rapid pace. The application of information technology and 
its understanding and critical nature is reviewed to 
establish the need to effectively apply the new technolo
gy. Application is emphasized as an important consider
ation in this process and therefore is analyzed.

Use of Information Technology
This section provides an overview of the current 

state of use of information technology by industry today. 
Actual budgets are reviewed, and concerns and specific 
trends in expenditures of various industries are outlined.

Efficiency and Information 
Technology

The relationship between efficiency/productivity and 
the use of information technology is reviewed. This is a 
key relationship in the research but is also important to 
establish or raise issues for measurement of efficiency. 
Based upon the significant usage of information technolo
gy, are present efficiency measures appropriate for ana
lyzing the results obtained?

The sources utilized emphasize the latest in techno1-
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ogy and its application in this current period. Journal 
articles as well are reviewed for analysis involving the 
magnitude of technological change.
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CHAPTER 3 
HISTORICAL SETTING AND FOUNDATION

The Industrial Period 
A review of the Industrial Revolution establishes a 

foundation for understanding the magnitude of change 
affecting the United States at the time and how this might 
relate to the changes taking place today. The last great 
change to take place in this country (and the world) was 
industrialization. This transition, having only occurred 
within the last 100 years, saw tremendous advances and 
changes that challenged all previous modes of life.
Within the span of 30 to 50 years, major advances were 
made in lighting, telephone communication, automobiles, 
airplanes, railroads, and numerous others. All of these 
advances continue to affect lives even today, yet at their 
onset, they created major upheaval as well as major oppor
tunity for the improvement of daily living.

Although the technology of the Industrial Revolution 
was less sophisticated than advances occurring today, the 
impact on both daily living and corporate production may 
be similar. Change is change regardless of the time and 
the events precipitating the transition. How people react 
and embrace change merits analysis. Knowing and under
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standing how the changes in the industrial period were 
ultimately assimilated may provide insight into efforts to 
understand and assimilate current changes.

The primary objective today, as it was then, is to 
control and take full advantage of the advances occurring. 
As Baker (cited in Nelson, 1980) commented about Taylor 
during the industrial period, "It was no small matter when 
a man arises who can show us new ways of commanding our 
environment" (p. 199). Taylor saw this opportunity and 
developed.and implemented theories for taking command of 
the new environment. The success achieved by Taylor may be 
instrumental in understanding and gaining insights for 
achieving the same level of control today.

Barker (1992) refers to a new paradigm as a time when 
a society's ability to resolve problems is at its lowest. 
Because of such a new paradigm, as in the industrial 
period, the culture has neither grasped nor commanded the 
changes that are occurring such that the ability to re
solve problems at a more advanced or accelerated level is 
enhanced. Consequently, a review of the industrial period 
is important in understanding today's paradigm shift.

Background of the 
Industrial Period

Although the Industrial Revolution can be dated to 
the late 17th century, it was not until the late 18th 
century (1770) that productivity changed dramatically,
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marking the first stage of the Industrial Revolution 
(Schaeffer, Resnick, & Netterville, 1970). The magnitude 
of change brought about by industrialism mirrored that of 
a "revolution," altering the economic equilibrium between 
agriculture and industry. The Industrial Revolution can 
be characterized as the "substitution of machinery for 
hand labor in many manufacturing processes" (Ferguson & 
Bruun, 1969, p. 637). This "revolution," although devoid 
of gunfire or physical upheaval, embodied the essence of 
its meaning. A revolution generally represents dramatic 
and pervasive change of a fundamental nature, impacting 
large groups of people. This change affects how people 
live, work, think, and even govern. The Industrial Revo
lution was such a time. Fueled by the emergence of the 
machine, countries rich in natural resources such as iron 
ore and coal dominated the industrial world. England 
initially outproduced the rest of the world combined. 
However, by 1914, the United States surpassed England, 
gaining stature as the industrial leader of the world 
(Schaeffer et al., 1970).

This transition was one of the most significant 
changes affecting the world at the time, establishing new 
standards and forever changing previous conceptions of the 
production of goods. Before this period, the world was 
predominantly agrarian. As industrialization expanded in 
the United States in the late 19th century, the percentage
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of the labor force employed in agricultural pursuits 
declined significantly from 50% in 1870 to 27% in 1920 
(Tozer et al., 1993). During this same period, the manu
facturing labor force increased from 17% to 26%. Skilled 
craftsmen and artisans were becoming obsolete as the 
demand for unskilled factory labor was at a premium.

From the onset of industrialization through 1900, the 
population in the United States tripled (Schaeffer et al., 
1970). This startling growth in population occurred as a 
result of the outcomes of industrialization. Travel became 
less difficult and more commonplace, permitting easier 
access to medical attention and other emerging advances in 
technology. The emergence of the railroad system facili
tated the transportation needed to provide people with the 
technological benefits of the age. By 1890 one third of 
the population in the United States lived in cities (New 
Grolier Multimedia Encyclopedia. 1993).

Jane Addams, founder of Hull House, characterized the 
era in her own words: "Perhaps no presentation of history
is so difficult as that which treats of the growth of a 
new consciousness" (cited in Smith, 1984, p. xvi). The 
new consciousness was a way to describe the changes in 
thinking and behaving caused by the new technology and 
machinery. During this time, the United States was ad
justing to this new consciousness or paradigm.

Economically, the production of goods was rapidly
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increasing due to the opportunities caused by the signifi
cant gains in productivity that occurred. Machinery 
became the change agent of the time, facilitating rapid 
enhancements in productivity. The magnitude of the oppor
tunities available as a result of this machinery is evi
dent in its sixfold displacement of hand labor on record 
(Smith, 1984).

The new technology of the time included machines and 
labor-saving inventions. Inventions were proliferating at 
a pace of about one every 15 months in the United States 
during the period from 1870 to 1920 (Tozer et al., 1993). 
Presumably, the objective of this onslaught of inventions 
was to save time in man-hours. As Henry George, a contem
porary of the time, commented in 1879, "It had been natu
ral to expect that at the beginning of this marvelous era 
that labor-saving inventions would lighten the toil and 
improve the conditions of the laborer" (cited in Smith, 
1984, p. 200). Although to some degree this occurred, 
with the emergence of the factory system and resulting 
management structure, the reverse actually took place, as 
will be explained later in the chapter.

By 1870, the United States was emerging as a major 
industrial nation because of the application of mass 
production techniques. Factories became the natural 
setting for implementing these new techniques (Tozer et 
al., 1993). Because the demand for unskilled labor to
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assemble parts in a mass environment was at a maximum, 
workers and their families flocked to the cities. By 
1930, one fifth of the world's population resided in 
cities, representing "one of the greatest social transfor
mations in human history" (Schaeffer et al., 1970, p.
259).

During this period, inventions and other innovations 
continued to create remarkable opportunities for the 
common man. Electricity, the electric light bulb, Bell's 
telephone, electric railways, and alternating current all 
contributed to major life changes. Within the span of a 
few short decades, the ways people traveled, lived, and 
worked were on the verge of being totally altered by such 
inventions. As the century ended, the country was poised 
for production, with the automobile and the airplane yet 
to come in the early days of the new century.

Henry Adams, the first professor of American history 
at Harvard University, regarded the age as one of the 
creation and utilization of energy. He further believed 
that this new energy was out of control (Smith, 1984). 
Harnessing this energy became more than a challenge as 
evidenced by such factors as the proliferation of the 
factory system and the population growth of cities. In 
many ways, the speed with which change was occurring gave 
little time for reflection and planning but ample opportu
nity for fortune.
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As industrialization spread from England, the United 

States and Germany emerged as the industrial leaders by 
the first decade of the 20th century (Schaeffer et al., 
1970). The United States led in the development of mass 
production techniques while Germany led in the advancement 
of science.

During this period, the factory became the new arena 
for the production of goods. Using the inventions, ma
chinery, and new technology of the time, "the efficient 
exploitation of human and natural resources on a worldwide 
scale made possible an increase in productivity that is 
without precedent in all history" (Schaeffer et al., 1970, 
p. 259). This truly was the dawn of mass production and, 
conversely, the demise of the craftsman. Prior to 1870, 
the predominant mode of manufacturing was the craftsman. 
From 1870 to 1890 factories became the primary mode of 
production, increasing in number from 50% to 80% by 1890, 
all but eliminating craftsmen from the labor force (Tozer 
et al., 1993).

With the substantial growth in the number of families 
and city populations, the size of the labor force in
creased tremendously. Of even greater importance during 
this period was the substantial increase in the number of 
factory foremen or management. Within the span of 10 
years (1890 to 1900), the number of foremen increased 400% 
from 90,000 to 360,000 foremen (Tozer et al., 1993).
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Increasing numbers of foremen were needed to manage 
the huge numbers of workers coming together in the facto
ry. As this occurred, the need for organizational change 
became apparent. The structure of shop management at the 
time was not conducive to the new demands of the era.

"Contemporary shop management was like some ingenious 
mid-19th century machine, an ad-hoc reaction to the needs 
of the moment rather than as a result of careful design 
and systematic application of science to utilitarian 
needs" (Nelson, 1980, p. 12). This statement captures the 
spirit of the time and the emerging problems of factory 
management. The lack of planning was characteristic of 
the intense desire to capitalize on the moment, often 
accompanying rapid change. Only later was this weakness 
recognized and addressed by Taylor.

Opportunities created by utilizing new technology 
were offset by growing problems with labor (Nelson, 1980). 
Although fortunes were being amassed by many entrepre
neurs, an undercurrent of opportunity lost was festering 
on the shop floor. The new labor force required more 
effective management strategies.

Efficiency: The Watchword 
of the Time

After 1870, the flurry of inventions created many 
opportunities too new yet to understand or to recognize 
potential for future applications. Entrepreneurs prolif

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

38
erated at the time, fostering overnight changes. By the 
year 1900, the number of millionaires far exceeded the 
levels at 1850 (from 300 to 300,000), demonstrating the 
climate of opportunity available to enterprising entrepre
neurs (Angel, 1995).

During the first decade of the 20th century, the 
growth of factories, as well as the influx of immigrants, 
brought people to the city. The country, at the time, was 
not ready to deal with such a massive influx of people. 
With increases in city populations doubling and tripling 
in the span of 10 to 20 years (1900 to 1920), the country 
was confronted with a new problem, consumption. With 73% 
of the labor force employed in nonagrarian industry (fac
tories ), workers themselves became a large consumer group 
(Angel, 1995). Demand for goods and services was not only 
created by the latest inventions of the time but continued 
to increase at a startling pace.

The changes that occurred were staggering. Numerous 
inventions, advances in medicine, and developments in 
transportation resulted in dramatic changes in consumer 
behavior. What emerged was a sizeable middle-class popu
lation that demanded much by way of goods and services.
By 1920, agriculture was replaced with business and indus
try as the dominant force (Tozer et al., 1993).

In order to capitalize on growing demand, machine 
owners began to focus on methods to provide goods to the
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large middle class. The production of such goods needed 
to be at optimal levels to stimulate sales to the growing 
middle class. Henry Ford had such a vision. Providing 
the common man an affordable automobile required the 
ability to produce the car at a lower cost. Using an 
assembly-line concept, Ford increased the amount of output 
and, therefore, lowered his costs. This emphasis and 
recognition of the need for reducing costs, decreasing 
time, and increasing overall output became known as effi
ciency.

The speed with which factories occurred and grew 
caused efficiency to lag. Only after factories were 
established was it obvious that this new power was not 
well utilized and that greater opportunities were avail
able through more attention to direction and control. In 
order to survive, companies had to concentrate on getting 
the most output from the resources employed. Efficiency 
became the "watchword" of the era and affected many orga
nizations in their pursuit of production.

"The new machines changed conditions in the handi
craft trade so radically and multiplied the output so 
enormously that the accelerating consequences resulting 
from the industrial revolution still dominate our modern 
civilization" (Ferguson & Bruun, 1969, p. 637). Because 
of this rapid growth in production, the nature of manage
ment and work had to change. The world was quite ill-

I
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prepared to effectively manage or control the volume of 
production brought about by the new technology. In order 
to produce at the rate demanded by the populace, schedules 
had to be met. Time became increasingly more important, 
requiring workers to begin and end work based on the 
clock. Foremen became very authoritarian, inspecting 
production and monitoring worker starting and ending times 
(Schaeffer et al., 1970).

During this transition in the growth of factories 
and cities, industrialists (machine owners) began to 
concentrate their energies on methods for increasing the 
efficiency of the worker (Tozer et al., 1993). Efficiency 
became such a concern of the time that President Theodore 
Roosevelt emphasized the nation's efficiency as a priority 
over the conservation of natural resources, the latter of 
which became his legacy (Taylor, 1911b).

In the early days of the new century, an aggressive 
merger movement occurred that created industrial firms of 
considerable wealth and size (Stabile, 1987). The Sherman 
Anti-Trust Act, passed in 1890, attempted to prohibit the 
creation of monopolistic giants that could unfairly re
strain trade (Clark, 1992). Although this act ultimately 
was repealed, a recognition of the potential power of 
industrial giants began to emerge as a concern. Frank 
Doster, Kansas leader of the Populist party, at a Labor 
Day speech in 1894, declared:
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Although steam, electricity, and compressed air are 
utilized to do the work of man, they have been made 
the monopoly of the few. In the face of the power 
offered by monopolies of these tremendous engines of 
industry and commerce the republican and democratic 
parties stand paralyzed— hypnotized. As it were, 
unable to control it or give direction and shape for 
common good. . . . The failure to adapt the legisla
tion of the country to the strange conditions which 
this new life has forced upon us is the cause in 
greater part of our industrial ills, (cited in Clark, 
1992, p. 46)
The changes occurring, although substantial, created 

a sense of dysfunction or a questioning of the motives and 
direction of the country. Without appropriate legislative 
action, corporations could forge ahead virtually un
checked.

As corporations continued to merge and combine, 
unwieldy industrial giants were created seemingly over
night. This growth mandated an even more intense focus on 
efficiency. Without more efficient methods for producing 
output, opportunities in this "gilded age" would be lost.

Efficiency became more than a means of optimizing 
production; it became a means of survival. Efficiency 
connotes how well resources (time and money) are applied 
toward the production of a defined output. Although one 
of the new technologies, electric lighting, was of consid
erable importance to the factory, the structure of the 
management system remained an issue (Nelson, 1980). The 
new technology, particularly the machines, created almost 
unlimited opportunities; however, the workers facilitated 
the output. Because mass production techniques generally
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were the foundation upon which factories were built, both 
workers and foremen became critical elements for the 
effective and efficient production of goods for sale.

With a dysfunctioning management structure in the 
factory, labor problems continued to worsen. Workers, 
disgruntled with conditions, engaged in the restriction of 
production, often in blatant sabotage, dependent upon the 
severity of the conditions (Nelson, 1980). At the heart 
of the problem were poor working conditions, physical 
abuse, and a series of other management issues surrounding 
shop foremen. Since foremen had total control, they 
proceeded to wield considerable power and to enforce their 
own brand of punishment or reward.

Unfortunately, as efficiency grew in popularity, a 
phenomenon known as "soldiering" occurred. "Soldiering" 
was a term used to describe a situation when workers began 
to deliberately hold back production, doing less than 
could be accomplished (Wrege & Greenwood, 1991). This 
occurred when machine owners cut piece-rate amounts when 
daily earnings became too high. By holding back on pro
duction capability, piece-rates would remain constant 
(Nelson, 1980).

The efficiency "craze" defined the time. Machine 
owners began to concentrate on improving efficiency as a 
means of capitalizing and keeping up with the demand of 
the rising middle class. Taylor concentrated his energies
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on the workplace and the work process. He was the first 
to analyze efficiency from a scientific viewpoint and tc 
standardize this approach for application in many areas. 
The principles of scientific management that he developed 
were applied in a wide range of endeavors.

The dramatic events that took place during this 
period, with the development of machines and inventions, 
created not only changes in the way goods were produced 
but also behavioral changes. These changes were not only 
pervasive but required monitoring for proper application 
of resources. The new technology and the opportunities 
created therefrom were not immediately understood nor 
fully controlled. For this reason, Frederick Taylor saw 
an opportunity to develop a method for providing efficient 
control and direction of output.

Factors Affecting Efficiency
In many ways, the difficulties stemming from the 

period were centered around the organization and structure 
of factory management. Labor in great masses came to
gether so rapidly that standard methods for managing and 
producing output were not immediate concerns. Foremen 
ruled the factory. Management, therefore, became one of 
the predominant factors affecting efficiency. Management 
techniques were not standardized, nor did they take into 
account any specific foundation in science.
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As previously indicated, power in the factory was 

originally decentralized to shop foremen. Standard struc
tures for factory management were nonexistent. Foremen 
were responsible for their own methods, which created a 
wide variety of styles for managing production in the 
factory at the time. Without organized programs of man
agement techniques, foremen were free to experiment with 
whatever method they felt achieved their ends. At the 
time, the only gauge of success was the amount of money 
generated for the machine owner. Uniformity in the facto
ry did not actually occur until late in the 19th century 
(Nelson, 1980).

Because of the ad-hoc nature of management and execu
tion of duties, efficiency suffered. Although production 
remained high due to the capability of the machines, so 
too did the costs of production.

Taylor observed some of these difficulties in his 
early experiments. He not only focused on the scientific 
development and management of the work activities but also 
the flow of work, the physical layout of the factory, and 
the specialization of duties for shop foremen. Analyzing 
the entire work process and making appropriate changes 
resulted in efforts at organization that translated into 
improved production on a consistent basis.

Taylor embraced and recommended standardization 
wherever possible. He recognized that by standardizing
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work processes and business practices, a manufacturer 
could capitalize on the "best" method for producing the 
output at the least cost. At the time, this was becoming 
imperative because of the growing demand for products 
created by the period. As consumption increased, espe
cially in the cities where large volumes of people lived 
and worked, more products were in demand. Organizations 
that survived were those best able to keep up with the 
demand while optimizing the cost of producing the product 
without going out of business.

During this time standardization began to grow in 
popularity in the business office as well as the factory. 
Basic office products such as stationery, forms, and other 
supplies were standardized to avoid time-consuming, costly 
individuality that previously had been the norm (Mackay, 
1985).

During this period, record keeping also became a 
necessity in order to effectively run the burgeoning 
businesses that evolved from the development of the new 
machines. Office efficiency became increasingly impor
tant, with the proliferation of paper in the form of 
transaction documentation, invoices, and other necessary 
documents for growing businesses. According to Robert H. 
Montgomery, author of A Complete Guide to Modem Systems 
and Practice in 1911 (Mackay, 1985), archival paper docu
ments were not particularly necessary for analyzing busi-
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ness decisions early in the new century. However, as the 
century progressed, archiving records and documents became 
a necessity. Establishing "precedents" could only be 
accomplished by quick and accurate access to historical 
documents.

Efficiency and factors affecting efficiency took many 
forms at the time. Within the shop, the management struc
ture and the analyses of work processes typically affected 
the efficiency of the operation. In the office, the most 
pressing need of the time became the ability to file and 
rapidly retrieve the growing number of paper documents.

Safety also began to emerge as another issue of the 
time. With the massive growth in new industries and 
expanding factories, safety emerged as a concern for both 
workers and the enterprise. Foremen and managers began to 
analyze the merits of scientific management to promote 
safety in the shop (Stabile, 1987). By scientifically 
analyzing and developing efficient work processes, manage
ment believed that a direct relationship existed between 
efficiency and factory safety for the worker. In short, 
safety could be encouraged by ingesting it into the work 
process through the scientific analysis of such processes.

Within the business, office furniture, too, was not 
without scrutiny. The classic rolltop desk saw its demise 
during this period of time, virtually disappearing from 
most progressive shops by World War I (Mackay, 1985).
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This type of office furniture was cumbersome and did not 
lend itself well to production. Rolltop desks, further
more, permitted workers to hide work, making it difficult 
to manage work flow and plant capacity.

In an effort to promote efficiency in production, the 
office began to evolve in a manner similar to the layout 
of the shop floor. Paper had to be filed and organized in 
such a way as to promote easy retrieval. Office furniture 
and tools had to be designed to optimize employee time and 
promote productivity and efficiency. Time became increas
ingly important, especially in its relationship to money.

From the proliferation of technological developments 
(inventions) and new machines, machine owners built facto
ries to facilitate the production of their unique prod
ucts. As the employee base grew, so did the number of 
foremen. Standardization in the way people were managed 
began to evolve. As new companies grew in size, the 
office also began to be a focus of attention. New methods 
were needed to promote productivity for moving and manag
ing paper as well as the best use of time and money. File 
card systems and improved ledger systems evolved to orga
nize data efficiently during this period (Mackay, 1985).

Efficiency did not occur naturally in the process but 
grew out of necessity. Many factors that would be consid
ered deterrents to efficient production, however, did not 
become evident until the need presented itself. With the
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startling pace at which inventions occurred, industrial
ists flocked to capitalize on the new technology with 
little thought to the efficiency of its utilization. Such 
was the time. Enough opportunity existed that the talents 
of a Frederick Taylor were not immediately required. Yet 
to continue as "going concerns," new competitive indus
tries recognized that improved ways were needed to produce 
products at lower costs to stimulate greater demand as 
well as remain competitive with other industrialists.

Taylor as Facilitator 
of Change

Taylor emerged from the industrial period in the 
United States as the father of modern management. Because 
of the massive changes occurring during this period, he 
saw opportunity in the need to control the power of the 
new technology. Taylor did not focus on inventing new 
technologies but on applying the technology more effec
tively. To that degree, he capitalized on the dysfunction 
created by the change in paradigms, the new technologies, 
and the dramatic increases in production.

Frederick Taylor created a science of management, 
needed because of industrialization. Since the country 
had no prior model for the changes that were occurring, 
individualization prevailed. With few controls, the 
production in the plant ultimately suffered. When change 
of the magnitude of the Industrial Revolution occurs,
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people tend to deal with the changes in ways familiar to 
them, even if those ways are incorrect for the new situa
tion. "Rule-of-thumb" was the prevailing style of manage
ment. Unfortunately, "rule-of-thumb" management was not 
effective in the factory because more than one worker was 
involved and responsible for production. Taylor under
stood this and sought to eliminate "rule-of-thumb" manage
ment by focusing on standardizing work for the "one best 
way" of doing things and then controlling the standardiza
tion to ensure that it was properly applied all the time 
(Kakar, 1970).

In short, Taylor developed the methodology for facil
itating order and control from the changes occurring 
during the industrial period. His guidance helped to 
create and foster the growth of industrial giants and to 
help others to succeed over time. His relationship to 
this most important age was that of a facilitator in the 
creation of methodologies that imposed order amid dys
function and helped the country to move through the new 
paradigm being experienced in the age of automation.

Summary
The industrial period produced significant and perva

sive change for the United States and the world. Begin
ning in this country in 1870, the Industrial Revolution 
produced numerous inventions and technological enhance-
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ments which not only changed the way business was conduct
ed but had a significant effect on daily life. The ad
vances that took place were precipitated by the develop
ment of machines. Machines and the automation that oc
curred prompted the development of the factory system and, 
subsequently, mass production.

The world changed dramatically as a result of the 
events occurring during this period. This change in 
paradigms saw the transition of the American economy from 
an agricultural to an industrial society. So significant 
and pervasive were these changes that the efficiency of 
the nation became a considerable concern. The field of 
professional management emerged during this period as a 
result of the need to improve efficiency. Pioneers such 
as Taylor developed theories that assisted the nation in 
the transition between these periods to new levels of 
prosperity. So important were these changes that they are 
still experienced in business today.
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CHAPTER 4 
FREDERICK TAYLOR AND THE PRINCIPLES 

OF SCIENTIFIC MANAGEMENT

Managing today is a challenge because change contin
ues to challenge the ability to effectively and efficient
ly use resources to their fullest potential, particularly 
information technology resources. Without a blueprint for 
success, strategies are often difficult to develop unless 
a frame of reference exists. The industrial revolution, 
which occurred in the late 18th and early 19th centuries, 
provides a reference point. The challenges created and 
confronted during this period provide a perspective from 
which to learn.

During this period, Taylor, the father of scientific 
management, was instrumental in analyzing these changes 
and implementing methods for applying the new technology. 
His influence was pervasive and helped shape industrial 
strength and, therefore, the future of the United States. 
Taylor's principles of scientific management, developed 
during the industrial period, provided the structure for 
enhanced production and efficiency at a time when the 
power of the new technology was not well applied. Because 
one of the hypotheses of this research suggests a rela-
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tionship between the use of these principles and efficien
cy in the organization, an in-depth look at Taylor's 
origins, successes, critiques, and development is funda
mental to the background of the study.

Biographical Sketch
Frederick Winslow Taylor was born in 1856 in Phila

delphia, Pennsylvania. The second of three children of 
Franklin and Emily Taylor, Frederick grew up in an upper- 
class household of Quaker descent.

The household environment of Taylor's youth was 
defined by predominantly Quaker characteristics, consist
ing of seclusiveness, simplicity, moral fervor, and clean
liness (Kakar, 1970). Both Franklin and Emily Taylor were 
well educated and sought the same for their children. 
Originally, the Taylors planned for Frederick to become an 
attorney like his father and his older brother to become a 
physician.

His mother was described as possessing an "indepen
dent and strong-willed character." She subscribed to the 
child-rearing philosophies and beliefs of the time that 
said that "an infant's nature is depraved, willful, and 
intensely selfish. This must be suppressed by strict 
obedience training" (Kakar, 1970, p. 16). All indications 
were that she adhered to this model of child growth and 
development meticulously. According to Frank Copley
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(cited in Kakar, 1970), Taylor's official biographer,
Emily Taylor developed a method of child training that 
consisted of work, drill, discipline, and intra-family 
competition.

Emily Taylor's attention was intensely focused on the 
development of her two sons. The fervent desire for her 
boys to be brought up "pure in mind and body" ultimately 
"robbed her of the joys of motherhood" (Kakar, 1970, p. 
17).

The children of the Taylor household were assigned 
regular duties throughout the home. These duties were 
expected to be carried out without fail, lest the atten
tion of Emily Taylor be attracted. Her expectation was 
complete adherence to duty and schedule. Failure to 
comply, however infrequent, would capture immediate atten
tion and subsequently her displeasure.

Frederick, on many occasions, incurred the disdain of 
his mother. This initially occurred as a result of his 
poor spelling ability (until age 14) but also as a result 
of other shortcomings (Kakar, 1970). From the rigors of 
this household, it can be surmised that Taylor's compul
sive nature originated from the disciplinary style of 
Emily Taylor.

Franklin Taylor, Frederick's father, had quite the 
opposite personality of Emily. He was a soft-spoken, 
cultivated gentleman who enjoyed poetry and history. His
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nature was reserved, a posture he believed epitomized that 
of a gentleman, which, he hoped, would transfer to his 
sons.

In 1872, at the age of 16, Taylor entered Exeter 
Academy, a preparatory school for Harvard University. 
Taylor's parents expected Frederick to enter Harvard's law 
school upon completion of his Exeter training. In his 
first year, Taylor did not excel as a student but did as 
an athlete (Nelson, 1980). As a successful pitcher on the 
baseball team, he was an early proponent of overhand 
pitching (Wrege & Greenwood, 1991). This, he believed, 
enabled him to attain greater speed in contrast to the 
custom of underhand pitching at the time. Additionally, 
he was a member of the crew and an accomplished tennis 
player.

In his second year at Exeter, Taylor greatly improved 
his academic standing. At this time, his interests also 
changed to mathematics (Nelson, 1980). During his second 
year, he was exposed to the essence of time study for the 
first time. Taylor related a story in which Professor 
George Wentworth created a puzzling challenge for him and 
his fellow students. The mathematics professor typically 
assigned lessons that, in Taylor's words, precisely re- 
quired two hours for completion. This created quite a 
conundrum for Taylor. How the professor could ensure such 
precision in completion time for the lessons was beyond
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his reasoning ability. Taylor later learned that the 
professor accomplished this by timing each lesson prior to 
assigning it as a means of guaranteeing such precision.
The professor literally completed each assignment himself, 
taking five readings, and compared this with that of an 
average student's time. The ratio of his time to that of 
the students produced the time required to complete the 
assignment and thus the attained precision (Wrege & Green
wood, 1991). This initial exposure may have foreshadowed 
his interest in the concept of time study, which later 
became his legacy.

His fellow students characterized Frederick as a "bit 
of a crank" (Kakar, 1970, p. 18), meticulous in adhering 
to all rules for sports or games played. He continued to 
display an intense sense of self-control and compulsive
ness in play. In one example, he was said to have become 
quite fascinated by the game of croquet in which he pain
stakingly attempted to work out all angles of play (Nel
son, 1980).

With the rigorous discipline of Exeter and his im
proving academic standing, he passed his entrance exam to 
Harvard in 1874. At that time, he began to complain of 
problems with his eyesight and frequent headaches. De
pending upon the literature reviewed, his eyesight prob
lems have been the topic of some discussion. Some authors 
believe the eyesight problems were psychosomatic, emanat-
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ing from an "identity crisis" (Kakar, 1970, p. 27). This 
was hypothesized due to a conflict with his planned law 
career. Others indicated that his problems were strictly 
physiological. The intense study at Exeter strained weak 
eyes ultimately requiring correction (glasses). Regard
less, Taylor left Exeter in 1874, returning home to conva
lesce. During this period, it became obvious that Harvard 
Law was not his calling, and, after much consternation, he 
shocked his family by accepting an apprenticeship with 
Enterprise Hydraulic Works in 1874 as an apprentice pat
ternmaker and machinist (Kakar, 1970).

Taylor's parents recanted their original intentions 
and quickly encouraged an academic pursuit of engineering. 
This, unfortunately, was not his immediate direction. 
Taylor believed an apprenticeship was his best course of 
action and would afford him the type of education he could 
not obtain in school.

Driven by the puritan work ethic and the influence of 
his uncle, Caleb Taylor, a bank president, Taylor embarked 
on a rapid course of learning during the apprenticeship.
He literally worked for no pay his first year, $1.50 per 
week the second year, $2.50 per week the third year, and 
finally $3.00 per week the fourth year (Nelson, 1980).
This arrangement, Taylor stated, was acceptable, given his 
family financial status and the fact that he sought to 
exchange wages for speed of learning. Apprenticeships
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were fast becoming obsolete because of the amount of time 
demanded by apprenticeships. Taylor took advantage of 
this diminishing opportunity to obtain what he perceived 
to be a necessary education (Kakar, 1970).

In 1878, Taylor completed his apprenticeship and 
joined Midvale Steel Works as an unskilled laborer, an 
important move for Taylor. For the next 12 years, Taylor 
progressesd as a mechanical engineer through various 
positions and experiments conducted at Midvale Steel 
Works. During these years with Midvale, Taylor perfected 
the time-study and the differential piece-rate system.

Taylor continued his academic education while em
ployed at Midvale. In late 1879 or 1880, he entered 
Stevens Institute of Technology in Hoboken, New Jersey, 
and arranged a home-study program that permitted him to 
work, study at home and take final examinations with the 
regular students (Nelson, 1980). Although this was an 
unusual approach to pursuing a degree at the time, he 
nevertheless graduated in June 1883 with a mechanical 
engineering degree, having never attended a single class 
on record.

Midvale provided an inspiring environment for Tay
lor's professional growth. He began as a common laborer 
and left, in 1890, as chief plant engineer (Schacter, 
1989). Taylor benefitted significantly from the scien
tific expertise of key individuals such as Charles Brinley
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and Russel Davenport, superintendent and general manager 
respectively, while at Midvale. However, William Sellers 
is the individual who permitted Taylor the freedom and 
latitude to conduct experiments. William Sellers was the 
president of Midvale Steel and the country's most noted 
engineer at that time (Kakar, 1970).

In 1878, Taylor was promoted to subforeman of the 
machine shop; it was the first management position he held 
(Iron Age, 1897). During his tenure as subforeman, Taylor 
learned firsthand the dynamics of production, output, and 
direct interaction with factory workers. The decentral
ized nature of factory management of the time permitted 
foremen much freedom to "drive" production. Taylor, like 
other foremen, sought to do the same, as well as to make 
an impression on factory management with increased output. 
Shortly thereafter, a battle ensued between Taylor and his 
workers for a period of two to three years as a result of 
this demand for increased production. During this period, 
dismissals occurred, threats were made on his life, and 
equipment sabotage occurred (Nelson, 1980).

Although Taylor reacted as any shop foreman would 
have at the time, he affixed great importance to the 
event. This importance was twofold. According to Taylor, 
as a result of this ongoing struggle, "he devised a 'sci
entific' piecework system that reconciled the manager's 
desire for increased production and the worker's desire
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for a higher wage" (Nelson, 1980, p. 33). Secondly, as a 
relatively new supervisor, Taylor saw firsthand the dys
functional state of factory management in its decentral
ized form (Nelson, 1980). These two important events 
ultimately led to the development of scientific management 
principles. To others, these events were typical occur
rences of a normal factory system. For Taylor, they were 
challenges and manifestations of a dysfunctional system 
that presented an opportunity for change.

As a result of this conflict, Taylor developed a 
system to reconcile the interests of both management and 
worker. This revelation was somewhat prophetic in that it 
kindled Taylor's drive for understanding the dynamics 
involved in productivity enhancement. Two elements 
evolved which later would become key elements in his 
principles of scientific management: (a) a desire to meet 
or work toward common goals that met the needs of both 
management and worker and (b) the scientific development 
of a piecework system. This may have been an early fore
shadowing of the "mental revolution" which Taylor later 
believed must occur (Sashkin, 1981).

Following this milestone conflict, Taylor's career at 
Midvale began to progress at a rapid pace. His appoint
ment as a machine shop foreman marked a turning point in 
his career objectives. Having achieved a level of concur
rence in output and stability, Taylor was able to step
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back and analyze the issue more objectively. He concluded 
that "the main trouble . . .  is that you have been quar
relling because there have been no proper standards for a 
day's work. . . . the great thing is we do not know what 
is a proper day's work" (Kakar, 1970, p. 216). Upon 
arriving at this realization, Taylor understood the need 
to develop standards for each task or activity. He then 
embarked upon a campaign to identify production standards 
through experiments to learn the time required to perform 
various tasks (Kakar, 1970). The experiments Taylor 
devised consisted of detailed time-motion studies for the 
tasks performed and the time required for completion. The 
development of these standards would ultimately be instru
mental in the elimination of "soldiering" on the shop 
floor (Kakar, 1970). In addition to analyzing the work 
process, Taylor applied the scientific method to the tools 
used by employees. While at Midvale, Taylor performed 
detailed experiments on metal-cutting tools. Using this 
approach, improvements were made to these tools that 
facilitated increased production (Nelson, 1980). The re
sults of these experiments revealed that "round-nosed" 
cutting tools could be run at much higher speeds and for 
longer durations than traditional diamond pointed tools, 
thereby increasing their productive capacity (Wrege & 
Greenwood, 1991).

During this period, Taylor found himself in a highly
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motivated and enthusiastic state, most likely as a direct 
result of the success he was attaining. He remarked, "My 
head was full of wonderful and great projects to simplify 
the processes, to design new machines to revolutionize the 
methods of the whole establishment" (Nelson, 1980, p. 20). 
These significant events marked the dawn of scientific 
management and propelled Taylor on a path of continued 
experimentation and analysis.

Early Development of 
Taylor's Theories

Taylor emerged from the industrial period as a leader 
in the development and analyses of methods for managing 
and performing tasks. Stimulated by the inefficiencies 
inherent in the production process, Taylor embarked on a 
path to "scientifically" evaluate and analyze work pro
cesses, studying the one best way to perform tasks. This 
concept, though greatly simplified, identified the depth 
of his thought and his contributions to industry. Al
though his theories, in some respects, were regarded as 
eccentric, he nevertheless attracted a wide following. 
Individuals such as Dean E. F. Gray of the Harvard Busi
ness School described Taylor and the development of scien
tific management as "promising to be the most important 
advance in industry since the introduction of the factory 
system and power machinery" (Kakar, 1970, p. 1).

Taylor and his followers were often labeled as "effi-
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ciency experts," caught up in the efficiency craze of pre- 
World War I America. This designation, unfortunately, 
minimizes the significance and importance of his contribu
tion and its subsequent effect on the world. Indeed, his 
legacy incorporates a pervasive influence on most indus
tries domestically and abroad, even spreading to industri
alized nations such as Russia, Poland, England, Germany, 
Italy, and France (Kakar, 1970). These countries, as 
emerging industrial powers, migrated to scientific manage
ment out of the need to "organize management" and to 
capitalize on the financial benefits available through the 
effective application of the new technology (Knouse, 
Carson, & Carson, 1993).

Taylor's theories were used widely. The underlying 
concepts of his theories defined management as a science, 
paving the way for an emerging profession. Henceforth, 
management gained stature as a recognized profession, 
later becoming an academic offering in the university.

Early in his career, Taylor observed and pursued more 
effective methods for performing tasks in the process of 
producing outputs. As an observer, he noted that a sig
nificant change had occurred in the world and that outdat
ed methods of completing tasks could no longer be used 
effectively. The new automation paradigm, in conjunction 
with the factory system, changed production processes 
significantly. This paradigm, unfortunately, was not
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immediately recognized. In many instances, companies grew 
overnight, providing ample opportunity for a variety of 
disparate work processes to emerge in pursuit of produc
tion. Because of this rapid industrial growth and the 
decentralized management structure, foremen and workers 
performed work in the ways they knew best, using the old 
"rule-of-thumb" paradigm.

Understanding that a change was taking place was as 
important as the outcome. Taylor recognized this change 
and understood that a vision was required to define com
pletely different methods of management and work flow.
This understanding was a critical first step for a new 
vision to emerge.

Taylor knew that, prior to the industrial revolution, 
the predominant mode of production was the involvement of 
skilled craftsmen and artisans. These individuals pro
duced an entire product from start to finish. In an 
industrialized world, this process became ineffective due 
to the cost and time required to produce the output. 
Furthermore, lengthy apprenticeships were required to 
attain the requisite skill level. The transition from 
skilled to unskilled factory work, demanding increased 
speed in production, created a conflict between the two. 
Already factories were striving to produce more at less 
cost. Taylor's observation and subsequent implementation 
of scientific management eliminated unnecessary steps and
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maximized the use of time. A new science of management 
emerged that was unique, at first, to the factory. The 
concept of scientifically analyzing and defining the "one 
best way" of completing tasks became the underlying phi
losophy behind Taylor's principles of scientific manage
ment. This concept became so fundamental and widespread 
that "many of his ideas are now looked upon as so self- 
evident as to be a part of normal industrial practice" 
(Kakar, 1970, p. 2).

In his single-minded endeavor to improve productivi
ty, Taylor has often been criticized for using methods 
that were considered dehumanizing and lacking in concern 
for the workers of the time. In particular, time-motion 
studies were challenged and later banned by the United 
States government as detrimental to the work climate 
(Nelson, 1980). Although this controversy continues 
today, few regard Taylor as a humanist. Ironically,
Taylor was very concerned about the relationship between 
management and worker. In fact, he emphasized methods for 
improving this relationship in his theories, believing 
that the goals of both management and worker were the 
same:

What is called for is a complete mental revolution 
on the part of workers and on the part of managers, 
such that both take their eyes off the division of 
profit and together turn toward increasing the size 
of the profit, until it becomes so large that it is 
unnecessary to quarrel over how it shall be 
divided. (Sashkin, 1981, p. 206)
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Taylor did not revolutionize management as much as 

create a science of management. One of the objectives of 
his theories (scientific management) was to raise manage
ment to the level of a true science (Knouse et al., 1993). 
Through the development of the principles of scientific 
management, he accomplished this goal by instituting 
management as a profession.

Because of Taylor's efforts, management became a 
profession. Following his death, both critics and follow
ers continued to advance management theory. Such notable 
theorists as Frank and Lillian Gilbreth, Henry Gantt,
Henry Fayol, Elton Mayo, Douglas McGregor, and Abraham 
Maslow contributed their own theories to the management 
profession, building on the momentum created by Taylor.

So pervasive to management and production were Tay
lor's theories that they continue in use today, even 
outside the factory. Business offices as well as the 
armed services, among other disciplines, have benefitted 
from the application of his theories. His methods and 
thought processes have stimulated different ideas or views 
of management and production. Unfortunately, much of the 
criticism today emanates from Taylor's own written de
scriptions of experiments that were conducted, often 
precipitating negative reactions to his theories. In one 
such experiment he described the required mental qualifi
cations for efficiently handling pig-iron as "he shall be
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so stupid . . . that he nearly resemble in his mental 
make-up the ox than any other type" (Sashkin, 1981, p. 
208). Obviously, this description is subject to criti
cism. However, the foundation principle behind this 
description is the critical analysis of the type of indi
vidual best able to perform, most efficiently, the routine 
task of pig-iron work. His analysis was not of the work 
but rather of the type of worker who had the greatest 
potential for success (Sashkin, 1981). Implied in this 
unsavory description is a condition for scientifically 
selecting the right worker for the right task. The U.S. 
Army, for example, learned that the type of individuals 
best suited to be fighter pilots have been short, stocky, 
individuals. Their compact physical stature minimized the 
period of unconsciousness in flights where gravitational 
forces were considerable. This typically occurred during 
combat engagements requiring intensive evasive action and 
maneuvering. A compact physical stature permitted quicker 
blood flow to the brain, minimizing "black-out" time 
(personal communication, Brigadier General Michael Sheri
dan, USMC, Retired, July 1991).

Car manufacturers, such as Toyota, Nissan, and Gener
al Motors, have also implemented scientific selection of 
workers for their enterprises. Toyota initiated the use 
of tests to determine the qualifications of individuals 
for virtually all positions in the organization. Fourteen
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hours of testing is conducted such that "we're going to 
know more about these people than perhaps any company has 
ever known about people" (Butler, 1991, p. 23). These 
examples illustrate the process of scientifically analyz
ing the "right" person for the job as well as analyzing 
the task. This testimonial further defines Taylor's 
importance and contribution to the management profession 
as it continues in various forms today.

The Principles of Scientific 
Management

Scientific management principles began to emerge from 
Taylor's experimentation and first-hand plant observations 
while at Midvale Steel Works. After his initial revela
tions of the need for standards or knowledge of what 
constituted a proper day's work, the rudiments of scien
tific management began to evolve.

The factory system, as established, emerged as a 
result of machine processes (Nelson, 1980). The factory 
created the setting for mass production, technological 
change, and other benefits emanating from the industrial 
era. Yet at the same time, the factory system and its 
decentralized management structure created the labor and 
production problems that quickly followed. Although this 
new production arena was critical to the industrial para
digm, success was achieved through the efforts of Taylor.

Taylor provided a foundation for his theories in two
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written publications, Shop Management (1903) and The 
Principles of Scientific Management (1911). These two 
primary sources defined the new theory of management and 
provided the guidelines for its proliferation in industry. 
Taylor believed, and sought to prove, that management was 
a true science (Knouse et al., 1993). This concept origi
nated from a disdain for the prior "rule-of-thumb" method 
of management.

According to Taylor (1911b), the goal of management 
"should be to secure the maximum prosperity for the em
ployer compared with the maximum in prosperity for each 
employee" (p. 9). This tenet of scientific management was 
radical for the time. The notions that management and 
workers had the same interests and that mutual prosperity 
was the goal were difficult to grasp at the time. In many 
ways this more closely resembled contemporary theories of 
empowerment today. In addition, Taylor referenced the 
achievment of the highest level of prosperity by attaining 
the highest level of efficiency. This suggests a hierar
chy of development reminiscent of Maslow's hierarchy of 
needs and self-actualization.

Taylor's insensitive characterization of workers as 
"naturally lazy" has served to distort the message or 
meaning of his theories. Although Taylor frequently 
described workers in this context, he was beginning to 
center his attention on actual causes of this behavior.
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The problem was not the natural laziness of men (if this 
exists) but, on the contrary, the inadequacy of the sys
tems established which perpetuated aberrant behavior. 
Although not well articulated, Taylor was attempting to 
highlight the human issues of management and workers, not 
merely the scientific analysis of work processes and 
tasks. By devising methods to permit workers to control 
what they could earn, Taylor sought to improve the integ
rity of the worker. Controlling their output enabled 
workers to seek naturally to achieve to the fullest and 
enjoy their accomplishment given the right system (Taylor, 
1911b).

As such, the foundation for Taylor's theories empha
sized two key areas: (a) the relationship between manage
ment and worker and (b) the application of the scientific 
method to the work process. Taylor rightfully argued for 
a complete "mental revolution" on the part of both manage
ment and worker (Sashkin, 1981). This concept challenged 
management, in particular, to think differently than they 
had before in order to capitalize on the benefits avail
able. Taylor understood that in order for improved pro
ductivity to occur, active participation on the part of 
management was a requirement in the process.

This active management participation provided the 
foundation for his "Principles of Scientific Management." 
These principles identified four new duties of management,
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as explained in Taylor's (1911b) own words:

1. Develop a science for each element of a man's 
work, which replaces the old "rule-of-thumb" method.
2. Scientifically select and train, teach, and 
develop the workman, whereas in the past he chose his 
own work and trained himself as best he could.
3. Heartily cooperate with the men so as to insure 
all of the work being done in accordance with the 
principles of science which has been developed.
4. An almost equal division of the work and the 
responsibility between the management and the work
men. (pp. 36-37)
In each of the four principles, Taylor espoused 

direct management intervention and an investment in the 
worker. Both of these concepts were completely radical 
and objectionable at the time, derived from first-hand 
observations, particularly at Midvale Steel Works.

Taylor's personality, given his family background and 
training, fits positively with the demands of the time: 
"the right man for the right task" (Knouse et al., 1993, 
p. 1642). His primary objective was "to convince . . . 
readers that every single act of every worker can be 
reduced to a science" (Taylor, 1911b, p. 64). Taylor 
painstakingly experimented by observing, timing, and 
analyzing many types of jobs, from pig-iron handling to 
shovelling. The results revealed comparative information 
about what laborers earned and what it cost to produce the 
output. Time and money were again highlighted as neces
sary ingredients for achieving success. By increasing the 
output and subsequently the wages of each worker through
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scientific analysis of the process, savings were achieved 
by reducing the per-unit cost.

Another aspect of the program was the relationship 
between boss and subordinate. Taylor indicated that 
bosses should be viewed as friends, helping workers to 
learn by teaching, guiding, and generally helping them to 
be successful (Taylor, 1911b). In other words, the two 
shared a common purpose toward meeting all of their needs. 
If bosses help workers to achieve success, workers will 
earn more. Because the output has increased, the com
pany's costs will decrease, thereby causing profits to 
increase. Both foremen and machine owners benefit. This 
is the essence of scientific management. Unfortunately, 
this concept was revolutionary in Taylor's time.

Taylor's careful description of the positive rela
tionship between boss and worker was better articulated in 
his writings than on the shop floor. The manifestation of 
his theories actually produced dehumanizing, mind-numbing 
work and became the source of criticism of Taylor's theo
ries . He was characterized as "a man whom one would never 
describe as a 'humanist' after even a casual inspection of 
his words and deeds" (Sashkin, 1981, p. 206).

Taylor's methods left little unanalyzed in the pro
cess . The four basic tenets of scientific management were 
applied to a complete assessment of the job, including 
physical movements, tools, equipment, furniture, the
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process, and the functions of management (Taylor, 1911b).
In other words, little if anything was left to chance, 
eliminating the "rule-of-thumb” management mode referred 
to so often by Taylor.

Of Taylor's four components of scientific management, 
only the first— the development of a science for each 
element of a man's work— emphasized an engineering orien
tation. Taylor believed success would not be imminent 
unless the other three components occurred (Taylor,
1911b). This important distinction presupposes that scien
tific management is not based upon the total de-humaniza- 
tion of the worker. Included in these other tenets is a 
decidedly human element, demanding direct intervention by 
management in the process. According to Taylor, only 
through the combination of all four elements of scientific 
management will the greatest benefits be derived.

Although Taylor's primary belief was the production of 
a given product at the lowest cost, he recognized that this 
could not be an ad hoc accomplishment. One of his greatest 
contributions to management was the need to separate plan
ning from the execution of tasks (Taylor, 1903). From this 
basic concept, the development of distinct planning de
partments evolved in organizations. Taylor believed that 
the old "initiative and incentive" system was ineffective 
because it afforded each worker the option of exercising 
judgement in the performance of tasks (Taylor, 1911b). By
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permitting this to occur, tremendous disparity in perfor
mance occurred, most often to the detriment of the organi
zation. In other words, without systematic or defined 
planning, people would be free to choose how they would 
perform the task. This ultimately would result in dispa
rate levels of productivity and a loss in overall efficien
cy.

Taylor understood the synergistic effect of workers 
functioning commonly in the most efficient manner possible. 
This is precisely what he accomplished at Midvale. Taylor 
described this phenomenon in his writing by comparing the 
surgeon and the workman. The surgeon, according to Taylor, 
has been trained to perform tasks in the best way possible 
as determined from experience, testing, and practice using 
instruments that have been developed and enhanced over time 
(Taylor, 1911b). Taylor used this analogy to emphasize 
that the improvement and development of the work process 
emanates from the collective experience of the workers.
From this foundation, the tasks performed and the tools 
used need to be modified and improved upon, in close commu
nication to management, to enhance the end result. In 
concept, Taylor believed management should participate 
closely with workers in developing improvements to the work 
process. In practice, however, this was not always well 
applied.

The development of the principles of scientific
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management occurred as a result of a lack of information. 
Factories and their management had few guidelines for the 
work and/or machine processes they were using. Because of 
his desire to become a good shop foreman, Taylor chal
lenged his workers to increase production. What he expe
rienced was opposition and dysfunction emanating from a 
lack of knowledge of the productive capacity of the worker 
and the tools used (Kakar, 1970). Once he realized this, 
Taylor initiated a campaign to experiment and discover the 
boundaries for what constituted a proper day's work. 
Scientific management surfaced from this initial realiza
tion.

Some of the literature highlighted Taylor's intense 
family background as the impetus that compelled him to 
ultimately develop the principles of scientific manage
ment. This premise may provide deeper insights into the 
social and psychological motivations instrumental in 
Taylor's development and life choices. However, the 
demands of the time were accurately foreseen by Taylor as 
a need for a "complete mental revolution" (Sashkin, 1981, 
p. 206), characterizing the change in paradigms taking 
place.

Critique of Taylor's Theories
Opposing views of Taylor existed in the literature. 

Sashkin (1981) described Taylor as "a man whom one would
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never describe as a 'humanist' after even a casual inspec
tion of his words and deeds" (p. 206). This representa
tion of Taylor exemplifies contemporary opinion. Although 
he is regarded as a true management pioneer, his reputa
tion and fame began to wane during his lifetime (Schacter, 
1989). Taylor typically was very critical of politicians, 
big business, and other humanitarian gestures, especially 
to workers (Nelson, 1980). He openly and frequently 
expressed his opinions and biases, leading to opposition 
and disfavor. Taylor continued to hold to the concept 
that the primary motivation for workers was money and 
little else (Nelson, 1980). However, Taylor's theories 
also emphasized a holistic approach to production, center
ing around human interaction. Within the four basic 
principles of scientific management, "he did not complete
ly neglect the behavioral side [but] felt that high wages 
would generally suffice" (Schacter, 1989, p. 11). Taylor 
is frequently criticized for his views on motivation, 
authoritarianism, social factors, and the concept of "men 
as machines" to the detriment of his theories of scientif
ic management (Locke, 1982).

Conversely, he was considered a true management 
pioneer and an important figure in the history of manage
ment theory. There may have been a natural proclivity to 
criticize Taylor (or anyone else) who would develop a new 
process that not only was very successful but spread
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rapidly worldwide. Prior to Taylor, management as a 
science or a profession did not exist. As an obvious and 
visible change agent, Taylor was subjected to intense 
scrutiny and criticism. Change produces disruption and 
anxiety manifested in animosity toward the object of 
change. Although his methods and behaviors may be criti
cized, the effect they had cannot. Radical change is 
seldom immediately embraced and, over time, can be subject 
to further critical analysis given the benefit of hind
sight. Today the trend toward "political correctness" has 
rendered blasphemous many statements from revered indi
viduals, although they were accepted at the time. Tay
lor's critics today may fall into this category. The 
criticisms, however, play a role by clarifying their 
applicability for revealing insights in the understanding 
of today's management dilemmas. The scope of this re
search is not to delve deeply into the critiques of his 
theories but to determine whether they apply today.

Although criticisms exist, a number of writers have 
defended his theories and reputation. Authors such as 
Drucker have indicated that Taylor's theories were never 
clearly understood (Locke, 1982). Taylor's lack of tact, 
by his own admission, was exploited by his critics as 
insensitivity to workers, disguising his true zeal for 
improving productivity (Taylor, 1911b). Locke, Butler, 
and Schlacter are a few authors who suggested not only
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current applicability but another look at dispelling the 
negativity surrounding Taylor's work. Knouse et al. 
(1993), in their comparison of the theories of Taylor with 
W. Edward Deming, indicated also that Taylor may have been 
misunderstood. Clearly, many of his theories were more 
complex than was the original contention. Knouse et al. 
postulated that, had Taylor lived longer, he may have 
revamped his theories of worker participation and motiva
tion. Butler (1991) stated that Taylor probably created 
some of the misunderstanding of his own theories in his 
manner of participation. The infamous description of 
"Schmidt" and the pig-iron experiments is easy to criti
cize as ethnically biased (Knouse et al., 1993). Yet in 
reality, this concept challenged managers to carefully 
select workers based upon their capabilities or opportuni
ties for success (Locke, 1992).

Given the current propensity for political correct
ness, Taylor's descriptions of his experiments can be 
construed to be insensitive and dehumanizing. With de
scriptions like that of "Schmidt" in his writing, Taylor 
did little to foster his cause, both then and now (Taylor, 
1911b).

According to Locke's (1982) evaluation, Taylor's 
criticisms were categorized as follows:

1. That his concepts of worker motivation were 
oversimplified, focusing on money as the primary motiva-
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tor.

2. A lack of attention to or awareness of social 
factors in the work environment.

3. An authoritarian approach to management. An 
absolute belief in authority.

4. Overspecialization of tasks and work processes.
5. Insensitivity of his theories to workers, treat

ing them as automatons or machines.
6. Exploitation of worker productivity.
7. Antiunionism.
8. Dishonesty in reflection on experiments and 

results.
Based upon these criticisms, Taylor's approach to 

management was clearly seen as offensive by some critics. 
Although Locke (1982) systematically challenges the valid
ity of each of these, the toll was clearly taken on him 
late in his life.

Taylor and unions did not agree. The Watertown 
Arsenal strike, which occurred late in his life (1911) was 
an example of such disagreement. The strike represented 
more of an attack on Taylor and his principles of scien
tific management than it did on other grievances (Nelson, 
1980). The U.S. House of Representatives later investi
gated the strike. Taylor followed this investigation 
intently, participating and providing influence wherever 
possible. Unfortunately, the result was a criticism of

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

79
time study, eventually leading to other hearings involving 
the U.S Commission on Industrial Relations. In 1915, a 
vote by the commission eliminated the use of stopwatches 
and bonus pay systems in government offices (Nelson,
1980).

The impact of these decisions on Taylor left him 
exhausted, chagrined, and depressed. In this state, he 
contracted pneumonia and died in March 1915. This most 
turbulent time, culminating with Taylor's untimely death, 
occurred when relations with labor unions were at their 
worst. Although this created considerable concern for his 
followers, time eventually settled the furor and helped to 
solidify his reputation and contributions to management.

Taylor's Impact on the 
Management Profession

Taylor's contributions to management are enormous, 
still in use in many forms today. The basic principles he 
espoused set in motion the field of management and the 
development of numerous subsequent theories. Prior to 
Taylor, formalized management did not exist. Through his 
efforts, a structure emerged. The ideas he developed 
formed the basis for managerial structure as it continues 
today. According to Locke (1982), the following ideas and 
techniques either continue in use or were instrumental in 
developing others:

1. Scientific decision making;
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2. Management-labor cooperations;
3. Time and motion study;
4. Standardization;
5. Task;
6. Goal setting;
7. Management training;
8. Planning departments;
9. Scientific selection of workers;
10. Shorter hours; rest periods; and
11. Bonus. (Locke, 1982, p. 22)
The effect of these ideas was to provide a foundation 

for management techniques still used 85 years later.
Taylor reacted to his environment (Nelson, 1980). He 
responded to a growing factory system and the dysfunction 
occurring in the new automation paradigm. Kakar (1970) 
suggested a psychological commentary that indicated Tay
lor's inner conflicts caused this creative drive; never
theless, management theory began with Taylor.

Following Taylor's death, the conflicts subsided and 
new or renewed interest in scientific management grew. 
Changes were taking place, and a new cadre of professional 
managers was emerging to replace the machine owners and 
other financiers at the upper echelon in companies (Nel
son, 1980). These managers generally were steeped in 
production and favorably disposed to scientific manage
ment. The war, too, propelled the proliferation of scien
tific management together with the personnel movement as 
complementary to one another.

Although Taylor contributed significantly by engi
neering tools, one of his greatest contributions may be 
the understanding of the relationship between manager and
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subordinate. Taylor clearly outlined the need for manag
ers and workers to work together toward common goals. 
Although these were key aspects of his principles, in 
practice, this did not always work, particularly within 
large organizations. Today, however, needs have not 
changed. Concepts such as reengineering are reminiscent 
of a scientific viewpoint of the work process by manage
ment. Although reengineering is organized around a pro
cess rather than a task, the theories nevertheless are 
similar.

Taylor's relevance today depends upon the applicabil
ity of scientific management principles in an information 
and technologically oriented society. Although differenc
es exist between the industrial and information periods, 
Taylor's four basic principles of scientific management 
continue to be relevant today. Contemporary theorists 
such as Hammer and Champy, co-authors of Reengineering the 
Corporation (1993), have emphasized process over individu
al tasks as critical for successful management today 
(Gibson, 1997). Although contemporary theories such as 
these may have evolved beyond scientific management, their 
foundation flowed from Taylor's theories.

Process versus specialization and division of labor 
is not a proven solution for efficiency in management. 
Taylor's importance is derived from the fundamental prin
ciples that precipitated the development and evolution of

I
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future management theories. Furthermore, the concept of 
time and its relationship to cost (efficiency) continue in 
importance as areas of focus. Efficiency ratios, which 
measure the relationship between operating income and 
operating expense, are key measures today of a firm's 
ability to efficiently utilize its resources. With the 
largest single component of operating expense being salary 
dollars (human resources), the effective utilization of 
these resources remains an important consideration in the 
profitability picture of any company.

Inherent in Taylor's theories was a need for change, 
a revolution in thinking. Change was required in the way 
work processes were managed and how tasks were performed 
to achieve the greatest level of success. This need for 
improved methods of performing tasks or functions will 
always be in demand. Even today, although the introduc
tion of the computer can streamline work processes, this 
will only occur if behaviors are changed to attain the 
benefits of the technology. Information technology does 
not eliminate work processes; it changes them by minimiz
ing the manual effort. This only works if the technology 
is properly applied. To ensure that proper application 
occurs, the work process must be analyzed and scientifi
cally changed to capitalize on the benefits of technology. 
This fundamentally is the contribution made by Taylor and 
provides the foundation for assessment in any area.
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The principles of scientific management provide a 

means for controlling the environment and resolving prob
lems. Control is accomplished in advance by "scientifi
cally" analyzing the work tasks, selecting workers, engag
ing in cooperation, and creating division of labor (Tay
lor, 1911b). The rudiments of these basic principles can 
be found in many industries, work processes, and actual 
systems today. Computer systems were designed, whether by 
intent or not, utilizing some of these principles.

Much can be learned from Taylor's theories. Few 
theories have the luxury of producing factual evidence of 
their merit as does scientific management. Upton Sinclair 
once wrote that Taylor "gave about 61% increase in wages, 
and got 362% increase in work" (cited in Sashkin, 1981, p. 
208). Results of this nature are difficult to argue with.

The application of his theories created opportunities 
for industries to grow and flourish and was instrumental 
in developing the industrial strength of America at the 
time. In short, Taylor's importance emanated from his 
ability to grasp and understand the changes taking place 
and thus permit companies to control and seek advantage 
through change. He was a facilitator or transitioner of 
behavior.

Managers recognize that opportunities will be created 
if an organization can standardize the performance of the 
best employees, often referred to as the concept of "best

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

84
practices." Systems are designed (engineered) today that 
capitalize on this method of improving performance. A 
good example of this are the cash registers used in fast- 
food restaurants. These devices have been engineered to 
minimize physical motions, key strokes, and mental analy
sis. The purpose for this development, presumably, is to 
minimize error and accelerate handling time when traffic 
is heavy. This method is a direct application of Taylor's 
first principle: to scientifically improve the cashier's 
job through increased efficiency.

Because of the present changing paradigm, the need to 
control the advances in information technology that are 
occurring is once again important. Taylor facilitated 
change during the industrial period by providing methods 
to control the machines and factories. Another facilita
tor is needed today. Understanding Taylor's background 
and how he developed his theories may provide a decided 
advantage when confronting this issue today.

Some of the underlying concepts behind his theories 
were quite radical, ahead of their time, and actually very 
humanistic. The essence of scientific management is not 
the description of the process but rather the "mental 
revolution" that must occur (Butler, 1991). Taylor under
stood that this mental revolution must occur in order for 
success and prosperity to be achieved. Today's challenge 
is to accomplish this same "mental revolution."
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Taylor's Impact on the 

Information Period
During the industrial period, machine processes 

facilitated the emergence of the factory system that in 
turn, influenced the development and application of Tay
lor's principles of scientific management. In the infor
mation period, a similar chain of cause and effect may be 
occurring. Today, rather than machines or "machine pro
cesses" emerging as agents of change, computers or "com
puting processes" are the primary factors of change. 
Computer processes, unlike machine processes, produce 
information rather than products. In this regard, because 
the outcome of machine processes is "a product," the 
output of computer processes becomes "information." The 
arena where this production takes place is the data cen
ter, unlike the factory system of the past. What may not 
be present today in the information period is someone who, 
like Taylor, recognizes the dysfunction occurring in the 
work process and develops methods for improvement.

Although the outputs differ between the industrial 
and information periods (products versus information), the 
cause-and-effect chain of events may be similar. Table 1 
provides a matrix of the potential similarities between 
the two periods.

Taylor sought to improve the process of production by 
emphasizing a different way of thinking and managing. By 
doing this, he literally improved the profitability of the
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companies he worked with. Although the machine age per
mitted the proliferation of a wide volume of products, 
cost ultimately became a concern. The relationship be
tween time and money ultimately became the primary focus 
for creating value within the company. In a similar way, 
organizations today incur costs to produce information in 
varying forms. As in the industrial period, the relation
ship between the cost of producing the information and the 
time required is also an issue. The Internet is a good 
example of the capability of producing information today 
much as machines produced products in the industrial age. 
Yet although this tremendous ability to produce informa
tion exists, guidance is required to understand how to 
take advantage of it to achieve or create real value.

Table 1
Similarities Between the Industrial and 

Information Periods

Category Industrial Period Information Period
Source Natural resources Raw data
Change agent Machines Computers
Arena Factory Data center/

network
Process Management Management

structure/work structure/work/
proces see/labor/ processes/labor/
furniture/tools furniture/tools

Output Products Information
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Taylor applied his innovative mind not only to work 

processes but also to the management of work processes and 
the engineering or improvement of work tools. Work pro
cesses today rely upon computers; however, they may not 
capitalize on the application of the technology to achieve 
benefits effectively. In short, the introduction of the 
computer into work processes in some cases is an addition 
to the existing process rather than an opportunity to 
change the process. Management requires guidance for 
using the new technology and for evaluating "scientifical
ly" the value of the technology to the organization.

Taylor's focus on increasing the output of each 
worker through the scientific analysis of the work process 
actually lowered the per-unit cost of the output. This 
same relationship may exist today, manifested in the form 
of an efficiency ratio. The efficiency ratio defines the 
cost of producing the output. A major component of this 
formula is operating expense, which includes the following 
accounts: (a) salaries, (b) fixed assets, (c) technology, 
and (d) premises. The largest amount of operating expense 
is, by far, salaries or the cost of human resources. In 
short, these same cost elements remain the same today as 
they once were; only the work processes have changed.

Taylor clearly developed and articulated ways to 
address these issues during the industrial period. Given 
the need for efficiency today, both the elements and,
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arguably, the method remain the same. A continued empha
sis on efficiency requires that costs be reduced by in
creasing the output per individual.

Listed below is a an assessment of Taylor's princi
ples and how they apply today.

Scientific Analysis of Work
The fields of industrial engineering and operations 

research are used today to analyze and improve upon work 
processes (Stoner, 1978). Fast food chains continue to 
minimize the time required to process orders. Although 
not enough of this is done today, the concept remains 
strong and is needed. An element of this— time study— has 
become less favorable, although understanding the concept 
of time in work processes is a recognized need in the 
production processes (Belcher, 1987).

Scientific Selection and 
Training of Workers

The fields of human resource management and indus
trial psychology are used today as standards to procure 
the right individuals (Locke, 1982). Companies such as 
Toyota and Nissan, as reflected by Butler (1991), indicate 
the levels of evaluation used to select the "right" indi
viduals for the job. For Toyota, all levels of employment 
receive no less than 14 hours of testing to ascertain "job 
fitness." This particular aspect of scientific management
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has proliferated over the years.

Cooperation Between Management 
and Workers

Today, the very latest in management theory frequent
ly calls for managers to "coach" workers and encourage 
their success. The reengineering movement today speaks 
directly to this (Hammer & Champy, 1993). Senge (1994), 
in his book The Fifth Discipline, also outlined the need 
for lifelong learning and a sharing role with management 
and employee.

Division of Labor
Although the concept of division of labor is often 

criticized as obsolete, it continues to endure today. 
Managers are trained to plan, to organize, and to control, 
and staff are instructed to perform the tasks in the work 
processes. This division continues to exist in the work
place today (Stoner, 1978).

The basic principles of scientific management, howev
er they were intended, have withstood the test of time.
The previous illustration indicated that a place still 
exists for the application of these principles. The 
question remains whether they are truly applied in the 
ways Taylor intended.

Efficiency appears to be an issue once again today.
A wide volume of management theories are currently in
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existence. Production, management, technology, and effi
ciency all remain popular topics or issues. Although 
these challenges persist, an understanding of the innova
tion and impact of Taylor's work during the industrial 
period can help illuminate what must be done today. The 
problem remains very perplexing. With the constant and 
frequent advances in technology, jobs and personal lives 
should become much simpler. Instead, work hours have not 
declined, and overall efficiency has become questionable 
at best.

Logically and in practice, Taylor's principles are 
hardly obsolete. Unfortunately, how they are interpreted 
and applied may be distorted. The application of Taylor's 
principles met with great success during the last great 
change in paradigms. A reassessment of these principles 
and their development may provide enlightenment or, at 
least, an understanding that greater interaction must 
occur in order to meet the needs of today.

Since Taylor, a number of management pioneers have 
advanced the science of management. To understand the 
applicability of scientific management today and/or to 
develop a new set of principles requires an evaluation of 
the development and state of productivity and production 
management. Present theories continue to evolve, par
ticularly because of the ever-changing technological 
environment. The next chapter explores the state of the

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

91
art of productivity and production management today and 
those theories instrumental in addressing these most 
important issues.

Summary
Taylor had tremendous influence and effect on the 

fields of professional management and management theory. 
His theories and the principles he developed provided the 
foundation and impetus for continued evolution of new 
theories throughout the 20th century.

This chapter provided an overview of Taylor's origins 
as well as his early experiments and studies. In addi
tion, the actual principles he developed were explored in 
detail, including criticisms and shortcomings of his 
theories. Scientific management provided a considerable 
foundation for many organizations and countries in order 
to improve efficiency and productivity. The importance of 
these concepts has captivated the attention of numerous 
management theorists throughout this century.

The next chapter outlines the history and foundation 
for the evolution of management theory. This includes a 
timeline on which Taylor's theory as well as contemporary 
theories are placed. In addition, the evolution of pro
ductivity and the elements which are a part of it are also 
explored.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

CHAPTER 5 
THE EVOLUTION OF MANAGEMENT 

THEORY AND PRODUCTIVITY

As outlined in depth in the previous chapter, pro
fessional management began with the pioneering theories 
developed and implemented by Frederick Taylor. Over the 
past 90 years numerous other theories and schools of 
thought have evolved, promoting professional management in 
both industrial and business settings.

Management implies control and direction. The field 
of professional management evolved because of a need to 
provide control and direction for the industrial processes 
and outputs occurring therefrom. This need was precipi
tated by the demands placed upon controlling and directing 
the elements of cost, output, and time. These same ele
ments are also important considerations for calculating, 
analyzing, and monitoring both efficiency and productivi
ty.

This chapter is a critical ingredient of the complete 
study. To formulate conclusions about effective manage
ment practices in the information period, management 
theories and the concept of productivity must be reviewed 
and understood. Productivity, which is the relationship
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between output and the required inputs, is closely related 
to the dependent variable of the study, efficiency (Bel
cher, 1987).

Both efficiency and productivity describe work pro
cesses. Because efficiency is measured by the relation
ship of operating expense to operating income, there are a 
number of similarities to productivity. One such similar
ity is human resources. The amount of output produced has 
a direct relationship to the people who produce it. In 
this regard, productivity refers directly to the intensity 
of output produced by human resources using the raw mate
rial, equipment, and technical resources available to them 
(Belcher, 1987). The effective application of these 
resources in concert indicates the level of productivity. 
Therefore, the efficiency ratio actually is a measure of 
inputs and outputs, or productivity, by definition.

Drucker (cited in Tapscott & Caston, 1993) declared 
that productivity "will dominate management thinking for 
many decades" (p . 6). Because productivity already has 
dominated management thinking and precipitated numerous 
theories, a review of the literature relative to these 
theories of productivity and management is vital to the 
results of the research. The question implied in this 
research, however, is how to manage today, especially with 
the abundance of technical resources available. The 
measures currently used to assess productivity and effi
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ciency, unfortunately, have not revealed the desired 
result, thereby producing concerns. This is especially 
true with advancing information technology that, presum
ably, was designed to improve productivity and/or effi
ciency.

One of the more powerful examples producing this 
concern is the poor performance in national labor produc
tivity over the last 30 years (since 1965). Productivity 
is defined in this context as the output per hour of all 
persons for the business sector (Bureau of Labor Statis
tics, 1995).

The annual percent change in productivity by decade 
over the past 100 years is shown in Table 2. This is 
measured on the basis of the ratio between gross domestic 
product (GDP) and number of hours worked or paid (GDP/ 
hours) (Bureau of Labor Statistics, 1995).

This concern is clearly illustrated in Table 2. 
Although productivity is increasing annually, the rate of 
change has significantly declined since the 1960s. What 
is most disturbing to economists is the average annual 
change over the last 20 years. This period of time is 
defined by the proliferation and rapid advancement of 
microcomputer technology. Yet during this most techni
cally prolific time, productivity rates have drastically 
slowed. Only recently has this begun to rise (first 
quarter 1997 productivity growth annualized indicated a
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Table 2
Average Annual Change in Labor Productivity 

(Percent Change) in the United States 
(GDP/Hours)

Period (years)
Average Annual Percent Change

Business Nonfarm Mfg. Average
1890-1899 2.35 2.68 1.60 2.21
1900-1909 1.92 2.16 1.43 1.83
1910-1919 1.99 2.34 1.40 1.91
1920-1929 2.42 2.35 5.71 3.50
1930-1939 1.67 1.71 2.43 1.94
1940-1949 2.70 2.17 1.44 2.11
1950-1959 3.54 2.82 1.92 2.76
1960-1969 3.40 2.92 2.80 3.04
1970-1979 1.99 1.79 2.91 2.23
1980-1989 1.26 1.05 2.73 1.68
1990-1996 1.03 0.91 2.70. 1.55

Results of this nature have both puzzled and con
cerned economists and businessmen, raising questions about 
future trends. Although many theories have been advanced 
there is no one cause that can be cited. Some possible 
explanations include: "increased government regulation,
the changing industry mix of our economy, declining expen
ditures for research and development, changes in composi
tion of the workforce, and complacency of American manag-
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ers" (Belcher, 1987, p. 7).

What is important to this research, however, is that 
the decline in productivity growth occurred simultaneously 
with the greatest period of technical advancement yet 
seen. This begs further analysis because the changes 
taking place are not unique to the United States. The 
world, too, has transitioned to the information age. 
Unfortunately, when compared with other industrial na
tions, the productivity of the United States does not fare 
well. Of the top six industrial nations between 1960 and 
1986, Japan led with an annual average growth rate of 
5.5%, compared with the United States at 1.1% (Belcher, 
1987).

Because productivity growth is such an important 
indicator of a country's overall well-being, when produc
tivity growth dropped substantially after 1965, economists 
became very concerned. Among other factors (labor quali
ty, education level, quality of education, and demographic 
change), technological innovation has been closely moni
tored as affecting overall productivity. According to 
economists, technology alters productivity (Boyes & Mel
vin, 1991). The reason for this is technical innovations; 
when innovations occur, productivity increases. There is 
a correlation between technical expenditures on research 
and development and the discovery of new knowledge; as one 
moves, so too does the other.
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At the time of this decline in productivity growth, 
expenditures on research and development had declined 
considerably. As research and development spending erod
ed, the number of patents awarded also began to decrease 
(Boyes & Melvin, 1991). Economists indicated that this 
drop was attributed to decreased spending on research and 
development and subsequently a decrease in technological 
innovation. During this same period, productivity (as 
measured by the Department of Labor) declined, corroborat
ing the economic view that technological advancement plays 
an important role. Technology, in this context, is used 
broadly to refer to technical innovation. However, even 
though research and development expenditures may have 
decreased during this period, information technology was 
evolving at a rapid pace. The 1980s and 1990s, in partic
ular, were defined by the microcomputer and networking 
technologies. Unfortunately, the advances in these tech
nologies and their subsequent proliferation have not led 
to substantially improved output per hour. Although the 
1990s have not been distinguished by dramatic productivity 
improvement, the trend may be shifting (Bureau of Labor 
Statistics, 1995).

Productivity, therefore, is related both to labor 
quality and technological innovation (Boyes & Melvin, 
1991). Because of this, management is once again elevated 
in importance. Analysis of the elements of both produc-
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tivity and management theory requires renewed attention 
because of the addition of a new dimension of resources 
requiring management— technical resources. Understanding 
the history and foundation of management thought provides 
a basis for determining the requirements and the demands 
for managing in today's information age.

Background/Historical Foundation 
of Management Theory

Throughout history various forms of management have 
been used to accomplish labor-intensive and time-sensitive 
tasks. A basic fundamental of management involves direct
ing the work of others. However, for this research, the 
review of management history is limited to the industrial 
and information periods (1900 to present). During this 
period, a number of management theories and schools of 
thought emerged, emanating from Taylor's significant foun
dation. The historical review provides a brief overview 
and timeline for each of these theories as well as their 
origins and underlying concepts.

According to various management texts, management and 
organization theory are categorized into four basic 
schools of thought:

1. Classical School: Scientific management and 
classical organization theory;

2. Behavioral School: Human relations;
3. Quantitative School: Operations research; and

i
i
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4. Integration School (Stoner, 1978).
A recap of the history of these management theories 

is provided in Table 3. No specific school of thought has 
been defined specifically for the contemporary period. 
However, a number of theories have emerged that merit 
consideration in addition to the four basic schools of 
thought.

Classical School
The classical school emerged during the late 19th and 

early 20th centuries. Although the need to manage people 
and/or work processes has been around for some time, this 
was not formalized until the late 19th century when man
agement began to evolve as a true science. The classical 
school of management, which prevailed for a number of 
years, was precipitated by the demands of an industrial
ized nation (Van Tassel, 1993). During this period, 
factories were built to house the new machines and to 
facilitate production. The demands created by mass pro
duction required new methods for maximizing production and 
improving efficiency. This created the need for new 
behaviors to ensure accomplishment of this goal.

Forerunners of scientific management who emerged 
during this period were Robert Owen and Charles Babbage. 
Robert Owen was a manager of a number of cotton mills in 
Scotland. He sought to improve productivity by focusing
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Table 3

History of Management Theory by School of 
Thought, Theorist, and Area of Focus

School/Theorist Year Area of Emphasis
Classical School

Owen Early 1800s Worker as vital machine; re
form; increase production.

Babbage Early 1800s Division of labor; improve fac
tory efficiency; assembly-line 
concept/development.

Taylor 1890-1915 Scientific management; task, 
scientific selection/training 
of workers; differentiated pay 
rate.

Gantt 1900-1919 Pay for production; focus on 
motivation; public rating of 
employees.

Gilbreth, F. 1900-1924 Time-motion; fatigue reduction 
of workers.

Gilbreth, L. 1900-1972 Help workers reach full poten
tial as human beings through 
scientific management; promote 
welfare of the worker.

Fayol 1900-1925 Classical organization theory; 
definition of management; for
mal training of managers.

Transitional School
Follett 1920-1930 Abandoned formal authority; 

managers assigned based upon 
most knowledgeable.

Barnard 1920-1961 Informal groups important in 
the workplace; individual needs 
must be kept in balance.

Behavioral School
MunBterburg Early 1900s Industrial psychology; psycho

logical influence to achieve 
efficiency; psychological test
ing and guidance.

(continued on following page)
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School/Theorist Year Area of Emphasis
Mayo 1920-19408 Human relations movement; first 

industry research experiments; 
social satisfaction of the in
dividual .

Argyris 19508-present Work environment; minimize com
petition; encourage decision 
making.

MacGregor 19508-present Theory X and Theory Y.
Maslow 19508-present Hierarchy of needs; self-actu

alization.
Likert 1950s-present Participative management.

Quantitative School
No names 1950-present Operations management; specific 

tools (i.e., PERT, CPM, network 
modeling, queuing theory).

No names 1950-present Management information systems; 
integration of the computer.

Integration School
No names 19508-present Systems theory approach; com

prehensive view of the whole.
No names 19608-present Contingency theory approach; 

school of thought applied to 
specific situation.

Contemporary Theories
Deming 1980s-present Quality management; customers 

need focus; 14 principles for 
quality improvement.

Orucker 19508-present MBO.
Ouchi 1980s-present Theory Z.
Peters 1980s-present Excellence in management.
Hammer/Champy 1993-present Reengineering; enabling power 

of information technology.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

102
on the worker and the conditions in which he worked. 
Although not a humanist, his work emphasized reform that 
he believed would ultimately improve production (Stoner, 
1978). As early precursors to future theories which 
involved working conditions, Owen's theories advocated 
output improvement through the satisfaction of basic needs 
(working and living conditions).

Babbage, on the other hand, approached productivity 
improvement scientifically. Distinguished as the father 
of the computer, Babbage sought productivity improvement 
through division of labor. Trained as a mathematician, 
his precise nature led to precision in production using 
concepts such as the assembly line (Stoner, 1978). Al
though neither Owen nor Babbage lived to see scientific 
management put in action, they nevertheless contributed to 
its development.

Scientific management emerged with the work conducted 
by Taylor. Taylor's emphasis was on the task, focusing on 
improved productivity through pay for production. His 
theories centered around four basic principles, consisting 
of: (a) the development of a science for every task of a
worker's job, (b) the scientific selection and education 
of workers, (c) the careful monitoring of tasks to ensure 
they are carried out based upon the principles of scien
tific management, and (d) cooperation between management 
and workers (Taylor, 1911b). Taylor, as a pioneer of
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modern management, later became known as the father of 
scientific management. The origin of future theories may 
be traced to the foundation work developed by Taylor.

Other contributors to the field of scientific manage
ment included Henry Gantt and Frank and Lillian Gilbreth. 
Gantt worked with Frederick Taylor at Midvale, Simonds, 
and Bethlehem Steel. He is most known for the chart that 
he developed for production scheduling known as the "Gantt 
chart." As a proponent of paying for performance, his 
theories differed slightly from Taylor's differential 
piece-rate system (Stoner, 1978). Gantt was more of a 
humanist than Taylor. His focus was on systems to moti
vate the worker, recognizing that the key ingredient for 
improved performance was morale. Although his theories 
included a tendency towards humanism, Gantt nevertheless 
was viewed as a classical management theorist.

The Gilbreths contributed an enhanced understanding 
of the nature of time and motion. Frank Gilbreth regarded 
motion and fatigue as directly related. If unnecessary 
motions were eliminated, fatigue on the job would be 
reduced (Stoner, 1978). The Gilbreths, like Gantt, were 
contemporaries of Taylor, developing and enhancing their 
theories in the early decades of the 20th century. Lil
lian carried on the work of Frank following his untimely 
death in 1924. Although she worked closely with her 
husband on time and motion studies, she later began to
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focus her studies on the welfare of the worker.

Another contributor to the classical management stage 
was Henri Fayol. Fayol was part of the classical organi
zation theory movement. His contributions focused on the 
development of guidelines for effective management prac
tices in the workplace. Fayol also was a contemporary of 
the other classical theorists but directed his efforts 
towards communication. He believed that managers could be 
taught to manage and that managerial ability was not 
innate. In particular, Fayol is known for the components 
of management he identified that formed a basic definition 
of management (Van Tassel, 1993):

1. Planning— developing plans of action.
2. Organizing— organizing resources to accomplish 

the work.
3. Commanding— conducting meetings and 

conferences to maintain a focus, 
knowing and working with staff and 
providing leadership.

4. Coordinating— facilitating and linking 
activities towards achieving
common goals.

5. Controlling— executing the plan.
Because Fayol believed that management talent would 

be in continual demand, he considered the need to teach 
prospective managers important for any growing business.
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To facilitate this, he outlined 14 basic principles of 
management that he believed were important for management 
development (Stoner, 1978):

1. Division of labor,
2. Authority,
3. Discipline,
4. Unity of command,
5. Unity of direction,
6. Subordination of individual interest to the 

common good,
7. Remuneration,
8. Centralization,
9. The hierarchy,
10. Order,
11. Equity,
12. Stability of staff,
13. Initiative, and
14. Esprit de Corps (Stoner, 1978, p. 42).
Fayol helped to shape and contribute to the develop

ment of management as a profession through the identifica
tion of these principles.

Transitional School 
Transitional theorists emerged from a foundation in 

the classical management school to direct management 
theory towards the behavioral school of thought. Two 
prominent individuals who emerged were Mary Parker Follett
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and Chester Barnard. Although both management theorists 
clearly had roots in classical theory, particularly scien
tific management, they each defined new aspects of manage
ment theory which characterized them as transitional 
theorists.

Follett believed that although managers and subordi
nates had a relationship founded on a common purpose, this 
was not entirely effective. She theorized that the effec
tiveness of the manager should be derived from his or her 
superior knowledge, not simply based on the formal author
ity of management (Stoner, 1978). The manager would be 
accepted more readily by the staff out of respect for 
their knowledge and competence. This concept, although 
closely related to Taylor's concept of division of labor 
(based upon the jobs people were best eguipped to handle), 
provided the underpinnings of a relationship founded on 
ability, taking into consideration the worker's perception 
of the manager.

Barnard (cited in Stoner, 1978), on the other hand, 
focused on the dynamics of organizations. He recognized 
that workers were members of informal organizations that 
were important in satisfying basic needs. For a formal 
organization to be successful, the company needed to 
maintain a balance with and a recognition of the informal 
organization. Barnard later delineated between "effi
cient” and "effective" with respect to success in the
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organization.
When a specific desired end is attained, we shall say 
the action is effective. When the unsought conse
quences of the action are more important than the 
attainment of the desired end and are dissatisfac
tory, effective action, we shall say, is "ineffi
cient." When the unsought consequences are unimpor
tant or trivial, the action is efficient, . . . what 
we mean by "effectiveness" of cooperation is the 
accomplishment of the recognized objectives of coop
erative action. The degree of accomplishment indi
cates the degree of effectiveness. (Van Tassel, 1993, 
p. 105)
Obviously, Barnard was leaning toward an emphasis on 

human relations as well as emphasizing the importance of 
both formal and informal organizations. The cooperation 
that resulted from these organizations was the foundation 
from which positive results occurred.

Behavioral School 
The behavioral school evolved from the limitations of 

classical theory, particularly scientific management. 
Although the goal remained the same (production and effi
ciency) , a recognition emerged that other refinements were 
necessary because of the challenges of working with peo
ple.

Scientific management produced phenomenal results; 
however, as time progressed, these results became less 
predictable. The behavioral theorists, as a result, 
attempted to introduce both sociological and psychological 
concepts into the theories, emphasizing both individual 
and group dynamics (Stoner, 1978). This produced an
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emphasis on human relations in management.

The behavioral school of thought produced a number of 
theorists who were instrumental in the evolution of man
agement theory. The earliest of these were Hugo Munster- 
burg and Elton Mayo.

Munsterburg was formally educated in psychology, 
having both Ph.D. and M.D. degrees. His emphasis was on 
industrial efficiency through psychology. The basic 
theories he developed emphasized increasing productivity 
in three ways:

1. Find the best possible man whose mental quali
ties identify him as best qualified for the job.

2. Create the best possible work that is ideal 
psychologically for increasing production.

3. Create the best possible effect by psychologi
cally influencing and motivating employees 
(Stoner, 1978, p. 46).

The first two reflect a strong Taylor influence.
These principles were written in 1913, shortly after Tay
lor's Principles of Scientific Management was published. 
Munsterburg was one of the first to discuss psychological 
testing and guidance for selecting and placing employees 
for specific jobs. In addition to Taylor, Munsterburg was 
also influenced by Freud, incorporating these theories 
into the beginnings of a new field of industrial psycholo

gy-
Mayo, with his foundation in psychology and sociolo

gy, developed the human relations movement. The rationale 
for his theory was that effective management would occur

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

109
from an understanding of the reasons why people behaved in 
certain ways. Human relations management would result 
from this understanding thereby increasing morale and 
subsequently promoting efficiency.

The origin of Mayo's theories occurred with the 
results obtained in the now-famous Hawthorne studies 
(Stoner, 1978). From 1927 to 1932 he, along with several 
colleagues, conducted a study of human behaviors at the 
Hawthorne plant of Western Electric. By manipulating a 
number of variables in a factory experimental production 
group, Mayo and his associates sought to determine which 
factors might be influential in improving productivity. 
What they found was that both control and experimental 
groups demonstrated increased productivity regardless of 
the variables manipulated. The conclusion was drawn that 
the special attention given affected the behavior and not 
the conditions manipulated. As a follow-up to the study, 
Mayo and his associates interviewed the employees who 
participated in the study. The results of these inter
views revealed that the informal relationships maintained 
on the job were very important for improving productivity 
(Stoner, 1978). This conclusion was similar to Barnard's 
theories, which also espoused the importance and influen
tial nature of informal groups and their effect on produc
tivity.

Aside from these results, another important contribu
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tion made by Mayo was the use of scientific research in an 
industrial setting (Van Tassel, 1993). Western Electric's 
Hawthorne plant was the first formal study conducted 
during that time.

The human relations movement of the behavioral school 
helped to shape and provide an understanding of the social 
environment that exists in the workplace. In addition, 
this movement helped to improve upon classical theories by 
emphasizing the human dimension as an important consider
ation for improving productivity. Unfortunately, produc
tivity results were not as had been expected, remaining 
relatively unpredictable.

The behavioral school of thought continued to flour
ish with the contribution of theorists such as Douglas 
MacGregor, Chris Argyris, Rensis Likert, Abraham Maslow, 
and Frederick Herzberg. These individuals, unlike Mayo, 
were more formally trained in the social and psychological 
sciences and focused more on behavioral aspects rather 
than human relations. Generally, the behaviorialists 
believed that more of a "self-actualizing" approach stimu
lated motivation rather than a "social approach" for 
improving productivity in workers (Stoner, 1978). This 
concept, well-defined later in Maslow's writings, empha
sized employee needs at various levels within a hierarchy. 
By satisfying the lower level or basic needs, higher level 
needs become evident, leading toward self-actualization
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and motivation. Once managers understood this approach, 
methods could be used to motivate employees depending upon 
their position within the hierarchy of needs.

Douglas MacGregor defined management in terms of two 
distinct orientations, Theory X and Theory Y. Under 
Theory X, the organization perpetuates a negative opinion, 
characterizing workers as lazy, reluctant to assume re
sponsibility, requiring direction, and mentally lacking. 
Theory X is an authoritarian orientation that permits 
little interaction and feedback. Theory Y, on the other 
hand, is the ideal approach (Van Tassel, 1993). Workers 
are viewed as vital, taking responsibility, bright, ener
getic, and interested in the organization.

Argyris focused his efforts on the work environment. 
He believed that by minimizing competition and encouraging 
employees, particularly in decision making, negative 
factors would disappear. His rationale was that increased 
responsibility and involvement in decision making breeds 
contentment (Van Tassel, 1993).

Likert believed, as did Argyris, that employee par
ticipation in decision making was imperative. This notion 
was based upon the theory that involvement precludes 
resistance. By allowing employees to participate in 
decision making, those same employees helped to shape the 
result which they, in turn, would implement. Likert 
described this approach as "participative management." He
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further identified four types of organizations:

1. Exploitative authoritative,
2. Benevolent authoritative,
3. Consultative, and
4. Participative (Van Tassel, 1993).

The ideal, of course, for Likert was the participative 
organization.

Maslow defined a hierarchy of needs and the concept 
of self-actualization. By establishing basic and higher 
level needs of people, he provided managers with a means 
for motivating employees through need satisfaction.
Maslow's hierarchy of needs can be used as a tool for 
understanding and correcting employee motivational prob
lems (Van Tassel, 1993).

Herzberg, through interviews, defined jobs in terms 
of satisfiers or dissatisfiers. Satisfiers are motiva
tors, whereas dissatisfiers centered around maintenance 
factors (Van Tassel, 1993). He identified satisfiers as 
achievement, recognition, responsibility, advancement, 
work itself, and growth, and identified dissatisfiers as 
company policy, administration, supervision, worker condi
tions, salary, status, interpersonal relationships, job 
security, and personal life.

MacGregor, Argyris, Likert, Maslow, and Herzberg 
clearly presented an intense focus on the individual. 
Although the behavioral approach has contributed signifi-
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cantly to the understanding of the individual, not every
one performs in expected ways. Questions have also been 
raised on the adequacy of these theories for truly under
standing human motivation (Stoner, 1978).

Quantitative School 
The next phase of management development evolved from 

methods employed by the military services during World War
II. Two primary methods emerged during this time: opera
tions research and management science.

Operations Research
The operations research approach originated from a 

need to resolve complex problems quickly (Stoner, 1978). 
This method employed some of the techniques of Taylor and 
Gantt but also developed other tools such as program 
evaluation and review technique (PERT) and critical path 
methodology (CPM) (Van Tassel, 1993). The underlying con
cept behind operations research was the convergence of 
sophisticated tools and people for a specific purpose. 
Operations research is particularly effective for large- 
scale projects or complex situations requiring timely 
resolution and direction.

Management Science
Another approach— management science— brought about
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new management techniques such as capital budgeting, cash 
flow management, production scheduling, and optimal inven
tory to assist managers in planning and controlling activ
ities (Stoner, 1978). Although management science as well 
as operations research have proven to be successful in 
certain circumstances, neither emphasized the human or 
behavioral aspects of management.

Integration Approach 
Given the success of each school in specific circum

stances, a need arose to understand how and when to apply 
various theories. As a result, the integration school 
evolved, emphasizing two approaches for integrating theo
ries, the systems and contingency approaches. Both sys
tems and contingency models attempted to integrate the 
various management schools of thought. The rationale for 
the development of these theories was the inability to 
apply any one theory to all management situations. Each 
of the theories identified may address a specific manage
ment situation but not all. The two integration models 
attempted to provide a comprehensive framework for diag
nosing and resolving management problems (Stoner, 1978).

Systems Approach
The systems approach viewed the organization from the 

whole as opposed to the part. This approach provided
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enhanced benefits in that decisions were made based upon 
the effect the decision had on all aspects of the organi
zation rather than on a specific department, as in a 
traditional hierarchy. According to systems theory, "the 
activity of any part of an organization affects the activ
ity of every other part" (Stoner, 1978, p. 53).

Contingency Approach
The contingency approach also attempted to integrate 

the various schools. This approach, in contrast to the 
systems approach, recognized that the different schools of 
thought may be applied and work very successfully in 
different circumstances. According to contingency manage
ment theory,

the task of managers is to try to identify which 
technique will, in a particular situation, under 
particular circumstances, and at a particular time, 
best contribute to the attainment of management 
goals. (Stoner, 1978, p. 54)
Both theories recognized the value and the timeless

ness of the theories developed. These approaches merely 
attempted to apply these theories more effectively in 
current situations, given the changes and complexity 
facing managers in the present and future.

Contemporary Thought 
Contemporary theories continue to evolve in the 

present environment. Many of the latest theories have
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evolved in direct response to the concerns and challenges 
facing managers today with the same goal of productivity 
and efficiency. Although the transition to an information 
society began in the late 1950s, the slowdown in produc
tivity growth did not begin until the late 1960s. Follow
ing this period, a number of management theories began to 
emerge in response to various situations. Among the more 
popular and influential theories are total quality manage
ment (TQM), MBO, Theory Z, excellence in management, and 
reengineering. Each of these theories has a focus on 
production, efficiency, and productivity.

TOM
TQM emerged from the work of W. Edwards Deming 

(Knouse et al., 1993). Deming, a mathematician by educa
tion, developed his theories in Japan following World War
II. During his education, he was employed at the Haw
thorne plant of Western Electric. However, there is no 
indication of any involvement with the famous Mayo stud
ies. These studies, nevertheless, apparently had a tre
mendous influence on the theories Deming later developed. 
Deming's work was not recognized in the United States 
until a 1980 documentary presented his theories to the 
country under the caption, "If Japan can do it, why can't 
we?" Deming's basic theories revolved around the concept 
of quality and the deliverance of quality outputs focusing
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on customer needs. Deming's theories were summarized in 
14 principles that he developed and advanced as a means 
for improving quality in the organization:

1. Create constancy of purpose,
2. Adopt the new philosophy,
3. Create mass inspection,
4. End the practice of competitive bidding on 

price alone,
5. Improve constantly and forever quality,
6. Institute training,
7. Institute leadership,
8. Drive out fear,
9. Break down barriers,

10. Eliminate slogans and quotas,
11. Eliminate numerical quotas,
12. Remove barriers that rob people of pride of 

workmanship,
13. Encourage education and self-improvement, and
14. Take action. (Knouse et al., 1993, p. 1626-1629)

MBO
In 1954, Drucker's The Practice of Management defined 

the term "management by objectives." MBO was developed as 
a planning mechanism that permitted managers to define 
clear objectives that related directly to corporate goals 
and to the individual functions of the manager within the 
organization (Stoner, 1978). These objectives, further-

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

118
more, had to be established by the managers who influenced 
and achieved them. Ownership became an important tenet of 
this theory to ensure success. The purpose of MBO was to 
"achieve an efficient operation of the total organization 
through the efficient operation and integration of its 
parts" (Stoner, 1978, p. 152). Drucker has researched and 
written widely on management topics throughout the last 40 
years.

Theory Z
Theory Z was advanced by David Ouchi (1981) to incor

porate Japanese management principles into the management 
style and business environment of American industry.
Theory Z emerged at approximately the same time that 
Deming's theories were growing in popularity. This man
agement theory outlined the Japanese approach to manage
ment, emphasizing people management rather than technical 
implementation alone. The basic tenets of Theory Z in
cluded "a style that focuses on a strong company philoso
phy, a distinct corporate culture, long-range staff devel
opment, and consensus decision-making" (Ouchi, 1981, 
cover). Ouchi's theory emphasized productivity improve
ment through employee involvement. The basic foundations 
of Theory Z are: trust, loyalty to a firm, and commitment 
to a job over one's productive years.
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Excellence in Management

Excellence in management began from the research and 
writings of Tom Peters with the publication of In Search 
of Excellence in 1982. The goal for Peters's research was 
to identify management characteristics of highly success
ful companies and to draw conclusions for application in 
other companies. The results of Peters's (1982) and 
Waterman's (cited in Van Tassel, 1993) studies were summa
rized into eight principles of management that define 
excellent companies:

1. A bias for action,
2. Close to the customer,
3. Autonomy and entrepreneurship,
4. Productivity through people,
5. Hands-on, value driven,
6. Stick to the knitting,
7. Simple form, lean staff, and
8. Simultaneous loose-tight properties (Van Tassel,

1993, p. 129).
Peters has continued to write prolifically on this topic 
since the initial publication emphasizing the concept of 
excellence.

Reengineering
One of the latest management theories to evolve 

within the past few years is reengineering. With the 
publication of Reengineering the Corporation: a Manifesto
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for Business Revolution. Hammer and Champy (1993) have 
somewhat incorporated a number of contemporary theories 
and integrated information technology to produce success
ful results in the current age. Reengineering is defined 
as

the fundamental rethinking and radical redesign of 
business processes to achieve dramatic improvements 
in critical, contemporary measures of performance 
such as cost, quality, service, and speed . . . calls 
for the simultaneous changes in human and technology 
systems with a focus on the customer every step of 
the way. (Hammer & Champy, 1993, p. 32)
The essence of reengineering theory is achieving

"breakthroughs, not by enhancing existing processes, but
by discarding them and replacing them with entirely new
ones" (Hammer & Champy, 1993, p. 33). The ability to
discard and replace existing processes is accomplished
with the "enabling power" of information technology.

Management History Summary 
The purpose for the historical review of management 

theory is to outline its evolution during the 20th centu
ry. In addition, another purpose is to draw attention to 
efficiency and productivity as the common goals of all 
theories. Each school of thought presented a different 
means for motivating and controlling behavior leading 
toward the attainment of the common goals.

The common theme and challenge of every theorist is 
to find the best way to motivate employees to produce
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more, to become more efficient, and to enhance profitabil
ity. Each of the theorists identified with specific 
schools of thought believed that he/she had the answer or 
the method that ultimately would be put into practice in 
any situation. In reality, great strides and advances 
have been made, yet the productivity or efficiency results 
originally sought are still lacking.

Because this research is about efficiency and its 
relationship to scientific management and information 
technology, an understanding of the evolution of manage
ment theory is important for future recommendations. 
Because efficiency and productivity are again at issue, as 
evidenced from the U.S. Department of Labor statistics 
outlined in Table 2, broad understanding of the genesis of 
management theory (which is focused on productivity and 
efficiency) is important for understanding what must be 
done today.

Scientific management was the first management theory 
of the modern world (Van Tassel, 1993). The foundation of 
scientific management stimulated the growth and develop
ment of future theories. Even the operations research 
movement of World War II, which was successfully employed, 
derived its origin from scientific management. Gantt 
charts are currently in use, as are the basic principles 
of scientific management.

Although many new management trends continue to
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evolve, the basic goals to improve efficiency and produc
tivity remain the same. The next section explores a more 
detailed explanation of productivity and the current theo
ries for managing people effectively today.

Contemporary Management/
Productivity Theory

Productivity, as previously indicated, is an impor
tant consideration and/or goal of past, present, and 
future management theory. A number of definitions of 
productivity exist, which include "the relationship be
tween the output generated by a production or service 
system and the input provided to create this output . . . 
the efficient use of resources (labor, capital, land, 
materials, energy, and information) in the production of 
various goods" (Prokopenko, 1987, p. 3); "the relationship 
between the output of an organization and its required 
inputs" (Belcher, 1987, p. 3); and "it is what you get for 
what you put in: Output/input. It's a ratio. It is the 
optimal use of all resources - labor, capital, materials, 
energy, and technology . . . including physical and 
human capital" (Grayson & O'Dell, 1988, p. 31).

Although many definitions have been developed, the 
few cited emphasize the relationship of input to output. 
Productivity can be considered a measure of the overall 
level of satisfaction of the following:

1. Objectives: The degree to which they are
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achieved.

2. Efficiency: How effectively resources are used
to generate useful output.

3. Effectiveness: What is achieved compared to
what is possible.

4. Comparability: How productivity performance is
recorded over time (Prokopenko, 1987, p. 6).

Productivity is an important economic indicator. The 
effect of productivity is universally felt, impacting 
national welfare from which all benefit (Prokopenko,
1987).

As an economic measure, productivity is measured 
periodically and used to indicate positive or negative 
trends of a nation's output. The measure of output per 
hour is used to assess growth-rate changes in productivity
(Grayson & O'Dell, 1988). This measure is determined by
the ratio of gross domestic product (GDP) to hours worked 
or paid. GDP, the measure of the output of the country, 
is determined from "the market value of all final goods 
and services produced in a year with domestic resources" 
(Boyes & Melvin, 1991, p. 143). This ratio establishes 
the level of productivity. Only the manufacturing indus
try has posted increasing growth rates from the early 
1960s through the late 1980s (2.7% to 3.5%), in contrast 
to the nonfarm, nonmanufacturing business sector (2.2% to 
-.7%) (Grayson & O'Dell, 1988). The latter sector is 
comprised predominantly of service-oriented businesses.

Table 4 provides a comparison of productivity growth
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rates of the manufacturing and services sectors. Percent
ages are based upon the ratio of GDP to hours worked.

Table 4
Sector Comparison of Average Annual 
Productivity Growth (1979 to 1985)

Sector Average Annual Growth Rate
Manufacturing 3.1
Services:

Real estate -1.4
Public relations 1.8
Communications 3.9
Trade 1.3
Finance, insurance -1.3

Source: Grayson and O'Dell, 1988.

The services sector growth-rate average is rather 
poorly reflected when compared to manufacturing. Although 
the United States presently leads the world in overall 
productivity, annual growth rates are declining compared 
with other industrial nations. Table 5 shows a comparison 
of annual average growth rates for a number of industrial 
nations.

The average annual growth rates shown in Table 5 were 
calculated from the ratio of GDP to employees as opposed 
to GDP to hours because the number of hours worked or paid 
is not readily available. The results reflected, however, 
are not encouraging for the United States. At these

I
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levels, the United States will be overtaken by many of 
these nations in overall productivity within the next 5 to 
10 years.

Table 5
Ranking of Industrial Nations by Annual 
Average Growth Rate in Productivity 
from 1973 to 1986 (GDP/Employees)

Country
Average Annual Growth Rate 

(percentage)
Japan 2.8
Norway 2.4
Germany 2.2
Belgium 2.0
United Kingdom 1.5
Canada 1.2
Netherlands 0.7
United States 0.5

Source; Grayson and O'Dell, 1988.

Obviously, these ratios have created concern from a 
number of economists. The dismal performance of the 
services sector is a particular concern, especially be
cause 80% of the information technology expenditures have 
occurred in this sector (Grayson & O'Dell, 1987). Howev
er, because this group consists of information workers who 
are generally highly educated, the possibilities for 
achieving goals of at least a 2.5% growth rate per year 
are realistic. Another concern is the amount of informa
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tion technology expenditures attributed to this sector. 
Presumably, the level of information technology expendi
tures should have positively affected productivity growth 
through innovation, yet this does not appear to be hap
pening .

Aside from the broader measures of national produc
tivity, standard measures of productivity in the workplace 
consist of the ratio of outputs to inputs in the following 
formula (Belcher, 1987):

Output_______________________________  = Total
Labor + Materials + Capital + Energy Productivity

Formulas exist for each of the four categories of input 
(i.e., labor, materials, capital, and energy). An example 
for labor would be units produced to man-hours. Weighting 
can be useful to assess overall organization productivity 
to a specific output (Belcher, 1987).

For the services sector, productivity is measured 
similarly; however, other measures such as quality, time
liness, and efficiency may become necessary. Through a 
similarly used weighting process, the measures can be 
assigned a given priority or level of importance and then 
aggregated for evaluation.

The services sector is defined by knowledge workers. 
Knowledge workers today are what Drucker (1995) described 
as the area of attention for productivity improvement in 
the near future. Knowledge or information workers are
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defined as those individuals "whose jobs involve the 
creation, collection, processing, distribution, and use of 
information" (Whitten, Bentley, & Barlow, 1994, p. 40). 
Because the poor performance of this group has resulted in 
a decrease in national productivity growth, the services 
sector must be the area of emphasis. In addition, with 
the dependence on information technology for this group, a 
true challenge exists to improve these numbers. The 
question remaining is, how?

Today, one of the most talked-about fads or buzzwords 
is reengineering. Hammer and Champy (1993) co-authored 
Reengineering the Corporation, an approach to management 
that emphasized attention to the business process, incor
porating information technology. Much of the literature 
in management today has emphasized reengineering, rein
venting, or rethinking the corporation. This need to 
change emanates from the new paradigm.

Drucker (1995) continually referenced the knowledge 
worker. He indicated very clearly that the productivity 
of this group is, and has been, extremely poor and that 
this category of worker will be the management challenge 
of the new era.

Because of the importance of productivity, substan
tial investments in information technology have occurred. 
Although reengineering and other management trends have 
also been employed that emphasize the use of information
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technology, "if the logic behind all this technology 
improvement and job elimination were sound, United States 
productivity would have skyrocketed. But productivity 
growth in the United States has lagged behind that of the 
world's other major economies" (Reichheld, 1996, p. 117).

Reichheld (1996) suggested new measures for produc
tivity, focusing on the relationship between cost and 
revenue rather than unit costs. This relationship is very 
similar to the efficiency ratio which measures the cost of 
producing a dollar of revenue. The premise and challenge 
underlying this approach is to measure the value derived 
from the customer.

Relationship of the Chapter 
to Efficiency

Efficiency is the dependent variable of this study.
An "efficiency ratio" has been used as a means of assess
ing the level of efficiency in the organization. Very 
similar in definition to productivity, the efficiency 
ratio measures the relationship of input to output. The 
efficiency ratio defines output as the operating income of 
the company. The input consists of operating expenses, 
including labor, materials, capital, and energy. The only 
difference between this ratio and the productivity formula 
is that they are reversed. Both ratios, therefore, mea
sure overall productivity or efficiency. From an economic 
viewpoint, a more focused definition is used to measure
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productivity based upon labor hours worked (Grayson & 
O'Dell, 1988). This latter measure is probably the most 
accurate measure of productivity.

Efficiency, therefore, is really an element in pur
suit of achieving overall productivity. According to 
Grayson and O'Dell (1988), efficiency should never be the 
single concentration or goal for knowledge workers. 
Although efficiency is an appropriate emphasis for produc
tion workers, this should not solely be so for knowledge 
workers. The knowledge worker's output is not necessarily 
a product; although efficiency is important, it is not the 
only element. Grayson and O'Dell suggested an "effective
ness" orientation as opposed to efficiency. Effectiveness 
is defined as "having maximum value to the larger organi
zation in the pursuit of its mission and objectives" 
(Belcher, 1987, p. 157). Effectiveness, according to this 
definition, includes the elements of quality, timeliness, 
efficiency, and innovation. The combination of the four 
elements produces the effectiveness of the organization.

An effectiveness orientation suggests alternate means 
of evaluating the performance for the dominant labor force 
today— knowledge workers. The absence of effectiveness 
elements may explain why the nonfarm, nonmanufacturing 
sector has produced such poor productivity growth rates. 
Manufacturing and business sectors quite possibly may not 
be able to be measured the same.
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Nevertheless, efficiency and productivity are very 

closely related. As a management focus or emphasis, 
productivity and efficiency are as much concerns today as 
they were during Taylor's time. The challenge of manage- 
ment has been to uncover the means by which efficiency can 
be attained and improved upon. Because the goal of 
achieving efficiency in the organization involves working 
closely with people, the human equation cannot be ignored.

The recent introduction of information technology has 
altered the equation. As an element of the productivity 
measurement formula, the relationship of information 
technology to the output can and should be measured. 
Because production is "the relationship of how well an 
organization utilizes and converts its resources (manpow
er, material, equipment, capital, and energy) through some 
type of production process into company outputs (tangible 
items or services)" (Belcher, 1987, p. 63), information 
technology should be evaluated similarly.

Although information technology is typically used to 
enhance the effectiveness of the organization, its intro
duction should be carefully planned so as to automate only 
effective work processes. The goal, therefore, should be 
first to improve the effectiveness of the work process 
prior to automating it.

In conclusion, productivity and efficiency are relat
ed. Productivity, as an economic indicator, is an effec-
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tive measure of the nation's output. These measures were 
not actually used until the late 19th century when the 
industrial world precipitated the need to track and moni
tor productivity. For management today, this has not 
changed; only the type of work has.

Summary
This chapter outlined the evolution of management 

theory and practice from the start of the 20th century to 
the present. Throughout this period of time, the field of 
professional management has grown considerably in both 
number of managers and professional recognition. The 
driving force behind the evolution of management theory 
has been the achievement and maintenance of efficiency and 
productivity. For the past nine decades, theorists have 
been researching and experimenting to determine the best 
methods for motivating people to achieve this goal. The 
measure of productivity growth has become a major economic 
indicator determining the overall welfare and capacity of 
a nation.

During this same period, the United States has also 
shifted a second time, from an industrial society to an 
information society, as measured by the percentage of the 
labor force employed in information-oriented endeavors.
The earlier shift occurred when the number of industrial 
workers exceeded those employed in agriculture. Today's
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workers are different from the industrial workers of the 
past and have been characterized as "knowledge workers."
An intense focus on this group is necessary to understand, 
measure, and improve productivity and efficiency in the 
next century in conjunction with emerging information 
technology.

The importance of efficiency and productivity cannot 
be underestimated based upon this long history. The next 
chapter reviews the changes taking place today in the new 
information age and how the computer or information tech
nology is affecting the efficiency or productivity of the 
nation.
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CHAPTER 6 
INFORMATION TECHNOLOGY AND THE 

INFORMATION REVOLUTION

The previous chapters have focused predominantly on 
the evolution of scientific management and the state of 
the art of management theory (efficiency and productivi
ty) . However, a review of the relationship of these 
topics to efficiency is not complete without consideration 
of information technology and the changes precipitated by 
the computer.

The significant event during the industrial period 
was the proliferation of machines and the factory system. 
Today, the significant event is the computer. In this 
regard, parallels may exist between the two periods in 
respect to the importance of events and their impact on 
the relative time periods. The purpose for this chapter 
is to establish a foundation for exploring and understand
ing the evolution of information technology and its impact 
on efficiency, the key variable of the study.

When the new machines began to proliferate during the 
industrial period, the assumption, as Henry George ex
plained in 1879 (cited in Smith, 1984), was that "labor- 
saving inventions would lighten the toil and improve the
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conditions of the laborer" (p. 200). This new "energy," 
however, was neither well controlled nor understood, ulti
mately impairing the efficiency of the nation. Today, 
information technology has created a similar scenario. 
Computers have emerged as the new "machine" of the present 
era, creating enormous opportunities that rival those 
occurring at the turn of the century. Yet despite the 
availability of this new technology, efficiency is once 
again a topic of concern.

As in the industrial period, the assumption made 
today is that computers will not only reduce working hours 
but also make our lives much easier, increasing our lei
sure time (Stocker, 1996). For this reason, many organi
zations remain perplexed, not finding the dramatic im
provement in production, profitability, or productivity 
from the significant investment in information technology. 
In addition, the advances that are being made in informa
tion technology are moving at such a pace that continued 
investment becomes mandatory in order to remain up to date 
and competitive.

Currently, the high cost of technology is continually 
scrutinized in an effort to reconcile the cost with the 
presumed opportunities that should result. But where are 
these opportunities? Information technology is the change 
agent of the present age as the machine was the change 
agent of the industrial era. Unfortunately, understanding
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and gaining control of the new technology is as much a 
challenge today as it was at the turn of the century. 
Advancements in information technology are neither well 
applied nor used effectively in the workplace to achieve 
the significant opportunities available. Given the rapid 
rate with which technological advancement occurs, the 
benefits seldom keep pace. The perceived benefits are 
manifested in the relationship between the costs incurred 
and the output produced (defined as efficiency) in compa
nies today. Because information technology requires a 
considerable and continual cash outlay, the challenge is 
to achieve results that are commensurate with these high 
costs. This may be in the form of increased output or 
enhanced information which can provide new opportunities 
or avenues for success. Questions remain, however, wheth
er information technology expenditures will result in 
improved efficiency and productivity at the levels needed 
to be competitive in the world marketplace.

Unfortunately, an increasing number of publications 
and articles are emerging at the same time as the absence 
of tangible benefits from information technology is becom
ing apparent, raising questions about what must be done to 
use the technology more advantageously. What seems to be 
lacking is the effective application of the technology 
deployed and the resulting change in behavior that invari
ably must occur to capitalize on the opportunities that
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should result.
Because of the magnitude of change taking place 

today, a review of the origins and background of informa
tion technology and the information period is imperative. 
Additionally, the current level of information technology 
use and its effect on efficiency are necessary components 
to be reviewed and synthesized into an adequate foundation 
for the research.

History of the Information Era
Information and the need for information has always 

been important. The need to access, organize, retrieve, 
and use this information more effectively has resulted in 
a number of innovations leading to the development of the 
computer. The origin of the computer actually dates from 
1830 when Babbage, the father of the computer, conceived 
of the "difference engine." The access and availability 
of information as well as its strategic importance did not 
emerge as a major driver until the second half of the 20th 
century. In 1946 the first general-purpose computer was 
developed by John Mauchly and J. Presper Eckert and named 
ENIAC (electronic numerical integrator and calculator). 
ENIAC was created at the request of the U.S. military to 
develop a machine that could rapidly calculate missile 
trajectories (Capron, 1990).

The development of ENIAC foreshadowed the emergence
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of the computer age and was the forerunner of the first 
commercially sold computer, UNIVAC I. This event occurred 
in June 1951, introducing the first generation of comput
ers (Capron, 1990). For the next three decades, data 
processing using large mainframe computers defined the 
era. The primary role or purpose of these computers was 
to automate functions and minimize the manual effort 
required for routine tasks. Originally, this emphasis was 
directed at clerical functions (Tapscott & Caston, 1993). 
As offices proliferated, the need for clerical work con
tinued to increase. During this period, computers were 
used to capture, store, and process the growing volume of 
data, particularly financial, unique to the particular 
business. As a result, the next few decades were marked 
by major advances in mainframe technology (large central
ized computers) to accommodate the increasing volume of 
required data to manage the business.

The direction of computer advancement from the 1950s 
through the 1970s was similar to the advancement of ma
chine technology in the industrial period. The data 
center became the arena for production and processing of 
information in contrast to the factory as the arena for 
production of output in the industrial period. Computers 
were used to tabulate, store, track, and report on various 
details of the business. Since the majority of the data 
was financial, data processing departments emerged as

ii
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subsets of the finance or accounting department. With 
heavy clerical requirements for reporting, tracking, and 
storing data, computers served to minimize the costs of 
human resources by automating these functions.

During this period, space programs and rocket tech
nology also emerged. The launching of Sputnik in 1957 was 
a major event that awakened the world to a new reality 
(Coleman, 1995). Computerization developed rapidly after 
this event as the demands for rocket travel necessitated 
unmanned functioning of tasks beyond the scope and capa
bility of ordinary people. Also during this year, another 
important event occurred. In 1957, the United States 
transferred from the industrial era to the information era 
when the number of workers in the country whose jobs 
involved information surpassed the number of industrial 
workers (McNurlin & Sprague, 1989). By the 1970s, the 
majority of the workforce constituted information workers 
(over 50%). This number increased to approximately 70% of 
the work force by 1990 (Coleman, 1995).

Although mainframe computing continued to evolve and 
proliferate from 1957 through the 1970s, another event 
occurred in 1975 that would have considerable future 
impact. During this year, the first microcomputer— the 
MITS Altair microcomputer kit— was developed (Capron, 
1990). Although this was an immediate success, the micro
computing age did not actually begin until 1977 with the
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founding of Apple Computer. IBM's Personal Computer (PC) 
followed shortly thereafter in 1981.

The importance of the microcomputer, with its star
tling growth over the past 20 years, is defined by the 
power it has placed in the hands of end users, removing 
that power from the sole province of the data center. The 
latest major development occurred only within the last 
several years. The United States Department of Defense 
once again, as with ENIAC, developed a remote network in 
1969 to facilitate electronic communications through 
microcomputers. Originally entitled "ArpaNet," this 
collection of networks was the ancestor of the Internet 
today (Levine & Baroudi, 1993). Increased use of the 
Internet has accelerated over the last few years. The 
World Wide Web actually debuted in 1989. Since then, use 
of the Internet has increased substantially to approx
imately 40 million users today, which is expected to grow 
to over 150 million by the year 2000 (Meeker & DePuy,
1996).

Another recent development in an increasingly rapid 
development range is Java. Java is a programming language 
designed by Sun Microsystems that first became available 
in January 1996 (Rosen, 1997). Java is significant be
cause it has the ability to run on any computer, designed 
to be platform-independent and object-oriented. This 
creates enormous potential for increasingly more flexible
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use with networks of the future.

This historical picture outlines the genesis of the 
information era and the paradigm shift that has been 
occurring during recent years.

Paradigm Shift Implications 
As outlined in the historical background, the United 

States moved from an industrial to an information society 
in 1957. Although more people were employed in informa
tion-oriented jobs than industrial jobs, the paradigm 
shift probably did not occur at this point. Paradigms are 
standard ways of thinking and behaving (Tapscott & Caston, 
1993). According to Barker (1992), the new paradigm most 
likely began to surface around this time. However, think
ing and behavior did not change until much later with the 
proliferation of the microcomputer. Because of this 
shift, dysfunction has resulted that, according to Barker, 
is manifested by the inability to effectively resolve 
problems (operationalized as inefficiency). The same 
phenomenon occurred at the turn of the century.

As an example of changes that affect thinking and 
behaving, the financial industry (i.e., banks) has been 
discussing the possibilities of home banking for the past 
decade. Home banking permits customers to access their 
accounts and perform banking transactions from home using 
their microcomputer and modem. Although a small percent-
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age of customers use home banking today, growth will 
likely occur when microcomputer technology is incorporated 
with the television set. When an integration of this 
dimension occurs, customer patterns (behaviors) will 
change, decreasing the amount of walk-in traffic to the 
bank. The event will not only change the bank office 
layout but will likely minimize the number of branches 
banks deploy.

A major change in behaviors and the way consumers use 
services will be created. When the electric light and 
telephone were first introduced, people began to think and 
act differently. Wang (1994) provided an example of the 
impact of this change by describing an early management 
conference of chief executive officers scheduled in 1882 
by the German Post Office. The conference was convened to 
discuss "how not to be afraid of the telephone" (p. xvi). 
Unfortunately, no one attended the conference. CEOs were 
outraged at the thought of using the telephone to conduct 
business, believing that only staff should use this tech
nology. Although not readily accepted by this group, the 
telephone precipitated major change in thinking and behav
ing at all levels.

A similar phenomenon is beginning to occur today.
CEOs are generally reluctant to use microcomputer technol
ogy and networking features (i.e., the Internet) even 
though most development today is focused on internet and

i
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intranet technologies. Like the telephone, this technolo
gy is changing and will continue to change behaviors.

People are changing their behaviors because of the 
availability of new technology. As an example, children 
are no longer limited in their ability to do research. 
Because of the Internet, the boundaries for conducting 
research span well beyond the physical library to the 
world. Since paradigms define the rules for behaviors, 
paradigm shifts change the rules (Barker, 1992). The 
telegraph, for example, virtually eliminated the pony 
express business overnight. When behaviors change at this 
level, entire industries can appear or disappear in a very 
short period of time. Information technology now creates 
such possibilities as did machine technology at the begin
ning of the 20th century.

Today information technology, particularly micro
computers and networking, are driving change. Many col
leges today offer distance education through video confer
encing. Students are able to take advantage of courses 
offered at distant locations not physically accessible to 
all of the students.

The greatest effect this new paradigm has had is the 
attention placed on the importance of information. Tof- 
fler (1990) defined information as power. Organizations 
today are beginning to understand the importance of the 
competitive advantage available by the quantity and acces
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sibility of information rather than the physical assets 
they own. Toffler further emphasized that information 
technology is an enabler, creating opportunities for power 
not previously available to some individuals. Although he 
depicted a sobering look of the world to come, the reality 
is that this is what is occurring. Unfortunately, society 
has yet to accept the paradigm shift that has occurred 
primarily because of the speed with which technology has 
caused breakthrough change. By providing volumes of 
information much faster, those in possession of such 
information and knowledge possess true power.

The current transition period requires not only 
understanding but adoption of the new technology in order 
to mitigate the dysfunction which naturally results in the 
process of change. However, during this lag period, great 
power opportunities exist for exploitation much as they 
once did in the early days of the industrial period. At 
that time natural resources, including human resources, 
were totally exploited to create vast industrial giants.
A similar phenomenon is occurring today. The only differ
ence is that the shift in power discussed by Toffler 
(1990) emanates from the access to and availability of 
information and knowledge rather than the natural resourc
es of the past. A good example of this shift in power is 
the knowledge now available to customers and clients.
With television, personal computers, and other vehicles
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for disseminating information, customers are armed with so 
much knowledge that they can literally dictate the type 
and quantity of services desired. Companies today aggres
sively seek to meet customer needs through information to 
attract and maintain their patronage for the future.

Because information is now immediately available as a 
result of information technology, immense opportunities 
are created even for small companies who can wield power 
comparable to that of larger competitors. The same holds 
true for countries. Power can shift dramatically to tiny 
countries on the strength of information and knowledge to 
which they have access. Japan, a relatively small coun
try, has exceeded the average annual productivity growth 
rate of the United States over the past several years. As 
a further example, the majority of the top 10 financial 
institutions in the world are Japanese.

Application of Information 
Technology

Information technology has been called, in the words 
of Hammer and Champy (1993), an "enabler" because it gives 
power, capacity, or ability to the end user. Although 
information technology has the potential to enhance, this 
does not remove the need for human intervention. As a 
result, the attainment of the functionality and the pro
ductive opportunity available from information technology 
rests with the ability to effectively apply the technology

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

145
within the organization.

According to a Wharton research study on efficiency 
and information technology in financial institutions, 
"managing well" was concluded as an important ingredient 
for achieving efficiency (ARGO Data Resources Corporation, 
1996). More specifically, the research tested a total of 
seven separate hypotheses:

Workplace practices improve process performance;
Information technology is directly related to 

information technology costs;
Installed information technology costs lead to 

increased information technology return on investment 
(HOI);

Installed information technology functionality 
leads to increased information technology ROI;

Information technology leads to better process 
performance;

Workplace practices lead to information technol
ogy functionality;

Workplace practices lead to information techno
logy ROI (p. 3).

Of the seven hypotheses, only one proved significant 
and was not rejected: "Workplace practices lead to infor
mation technology functionality" (ARGO Data Resource 
Corporation, 1996, p. 3). These findings suggested that 
workplace practices are the driving factor for improving
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information technology functionality and, therefore, effi
ciency. The outcome of the research translates into the 
way information technology is managed and applied, indi
cating a decided human element. The research further 
identified a number of workplace practices that were 
considered instrumental for improving information technol
ogy functionality:

Employees involved in decisions;
Compensation based on contribution;
Careful selection processes;
Commitment to employee development;
Core full-time work force, supplemented by 

part-time workers; and
Broad, flexible job designs/teamwork (p. 4).

Interestingly, of the six workplace practices, the 
first four relate directly to Taylor's four key principles 
of scientific management; the sixth could also be related. 
According to this study, information technology alone does 
not guarantee functionality; through effective application 
and management as defined, information technology can 
produce desired results.

Although the results of the Wharton study (ARGO Data 
Resources Corporation, 1996) may be surprising to some, 
they are consistent with the fact that human resources are 
and will continue to be involved. Information technology 
does not manage itself but must be properly applied in
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order to achieve the benefits.
The ability to manage information technology implies 

application. Technical resources, like human resources, 
must be managed in order to achieve the functionality they 
offer (ARGO Data Resources Corporation, 1996). A renewed 
emphasis on management skills is needed to obtain the most 
from the resources deployed.

Management nevertheless changes somewhat in this new 
arena. Managers must learn how to manage information 
technology, not simply how to use it. Again, as Drucker 
(cited in Tapscott & Caston, 1993) pointed out, "Produc
tivity will dominate management thinking for many decades" 
(p. 6). Increasing productivity or functionality involves 
coordination, organization, and control, which are key 
components of the management process. Although some 
technologies exist that can immediately be put into opera
tion and increase productivity, this is not the norm. In 
most cases, new systems can do little else but exist until 
the potential value they can create is properly applied.

Use of Information Technology 
Information technology use today is substantial in 

most industries. With a plethora of upgrades and new 
developments, information technology expenditures are 
continuing to increase. The primary catalyst for the 
growth of information technology was the development and

li
Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

148
advancement of the microcomputer. According to a 1994 
survey, the United States led the world with a ratio of 
.319 microcomputers per person (Meeker & Depuy, 1996). 
Within two years, this grew to 36% of the households in 
the United States having personal computers, according to 
an International Data Corporation global news media survey 
conducted in 1996 (International Data Corporation, 1997). 
This number is well on its way toward reaching half of the 
United States population within a relatively short period 
of time.

Microcomputers today are well becoming standard 
fixtures in American households similar to how televisions 
(97%) and corded telephones (96%) have become in the past 
(Meeker & Depuy, 1996). With both televisions and tele
phones at ratios of almost one to one, can microcomputers 
be far behind, especially with the growth of the Internet? 
This growth and utilization is further demonstrated by 
nationwide computer use reaching 45.8% in the workplace in 
1993 (Bureau of Labor Statistics, 1995). The United 
States is definitely a nation of computer users, leading 
the world by a good margin in average number of computers 
per person. With expenditures in excess of $360 billion a 
year this is an industry that, although not the largest, 
is rapidly growing in the United States (Wang, 1994).

Today there are approximately 180 million microcom
puter users in the world, a number that is expected to
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grow to approximately 225 million by the year 2000 (Meeker 
& Depuy, 1996). These numbers further emphasize the 
increasing demand for microcomputer technology and the 
substantial amount of corporate spending on information 
technology. Of some of the current top users of informa
tion technology, the average annual information technology 
budget is approximately $185,404,000 (1996), up 6.93% from 
1995 (McGee, 1996). Although information technology 
expenditures continue to rise, the focus of various indus
tries on information technology is directed as indicated 
in Table 6.

Table 6
Comparison of Information Technology 

Average Budgets by Industry 
and Relationship to staff

Industry

Information Technology 
Budget (in millions)

Total FTE/ 
IT FTE

IT $ to 
Total FTE1995 1996

Finance 256,461 239,553 16.33 9,760
Health 79,403 113,718 146.69 2,245
Business 325,036 322,116 21.00 9,461
Retail 98,323 132,496 151.08 1,215
Manufacturing 106,824 142,846 52.38 4,363
TOTAL 173,391 185,404 44.17 4,267

Table 6 shows that, generally, spending for informa
tion technology increased between 1995 and 1996. Only
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finance and business services show budget reductions. 
Information technology costs per full-time equivalent 
(FTE) were calculated to assess and to compare the level 
of expenditures per FTE. The financial industry and 
business services, consistent with the direction indicated 
in the literature, reflected the highest numbers indicat
ing investments being made for the future. The small 
ratio of total FTE to information technology FTE for a 
number of industries may indicate closer attention to the 
end user for focused technical support and the decentral
ized nature of computing within these industries.

An examination of specific information technology 
trends within the five industries (i.e., financial servic
es, health services, business services, retail trade, and 
manufacturing) helps to support the financial information 
contained in Table 6 and to identify the type and level of 
information technology commitment and use planned for the 
future.

The Banking Industry
Gupta (1996), in an Information Week article on 

industry trends, identified a number of uses within the 
banking industry. Financial institutions are directing 
their energies at home banking and internet banking. In 
addition, data mining, a priority for linking client 
information for relationship building and cross-selling
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opportunities, is accomplished using a data warehouse 
(central database of information). Internet banking is 
viewed cautiously as important. In 1995, only 1% of 
banking transactions was accomplished electronically 
through home banking. Although home banking is expected 
to grow to about 6% of banking transactions by 1998, bank 
executives remain uncertain about home banking. Another 
demand for bank information system departments is system 
conversions due to mergers and acquisitions. As new 
institutions are brought together banks are standardizing 
on common software and platforms to ensure compatibility.

Other areas of concern and focus for the financial 
services industry are year 2000 issues, continued network
ing of remote branches, and technical training. Year 2000 
alone is expected to require millions of dollars for 
compliance and preparation for the new millennium. Train
ing, on the other hand, is imperative if the bank is to 
take advantage of the functionality offered. This is a 
considerable challenge because of the cost to remain 
current with changing technologies.

Finally, networking remains an ongoing trend. As 
more branches are either acquired or built, the full 
functionality of the main bank must be delivered to the 
remote site. Various networking technologies being uti
lized include Integrated Services Digital Network (ISDN), 
Asynchronous Transfer Mode (ATM), public and private frame
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relay, and intranet technologies (Gupta, 1996).

Health Care Services
The health care industry is focused on two primary 

areas of information technology for their future: inter
net/internetworking and paper elimination. The Internet 
is being applied to provide health care services to remote 
geographic regions. A concept called "telemedicine" is 
being planned to connect a wide range of physicians, 
pharmacies, and others using high-speed digital technolo
gy. According to an HIMSS survey (DePompa, 1996), 55% of 
the respondents used the Internet for clinical research, 
and 33% used the Internet for electronic mail.

Paper, as in other industries, is also a concern.
Work is underway to use the Internet and intranets to 
reduce paper and maintain paper records electronically.
In addition, the administration of these records and 
various forms would also be expected to create opportuni
ties for streamlining access and administration (DePompa, 
1996).

Insurance
Insurance, as in the financial world, is concerned 

with data mining of information (using data warehouses), 
increasing the use of internets and intranets, imaging, 
and computer-integrated telephone. Companies like CIGNA,

i
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Prudential, and Metropolitan Life are investing in elec
tronic access to customer representatives, automating 
claims adjustments through knowledge-based systems, and 
installing sophisticated call centers integrated with 
computer and telephone technology ("Sharing data",
1996).

Business Services 
Many of the business services companies are concen

trating on the implementation of systems, applications, 
and products (SAP).

SAP is a suite of applications covering business 
processes that include sales, materials management, 
and distribution. It's designed for companies that 
want prepackaged, highly integrated client-server 
applications and operates under the premise that some 
businesses need a single suite of products to control 
and track business operations throughout the enter
prise. (Gilloly, 1996, p. 102)

Professional Services 
Trends in this industry are directed at providing 

services through the Internet, remote access and support 
for remote users, and expanded networking services (inter
net, intranet, and applications such as Lotus Notes). In 
short, the goal of this industry is to be able to provide 
support to anyone, anytime, anywhere (Foley, 1996).

In general, industry trends indicate an obvious 
movement toward using and applying internet and intranet 
technology. Global or cross-industry trends seem to be
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directed at internet/intranet use, data mining/data ware
housing, expanded networking, and the year 2000. Each of 
these technologies has the capability of simplifying and 
expanding services currently provided at the convenience 
of customers, with the exception of year 2000, which tends 
to be reactive in nature. Furthermore, having the ability 
to capture, store, and link data about clients permits 
staff to build and deepen relationships through expanded 
and centralized information. The prophecies of Toffler 
(1990) are entirely consistent with these latest trends 
reflecting the strategic nature of information and the 
recognition that information is true power.

Efficiency and Information 
Technology

Regardless of the true purpose of information tech
nology, a common perception is that it is designed to make 
us more productive and/or more efficient (Stocker, 1996). 
As a result, an analysis of efficiency and information 
technology in the workplace is most important to the 
research. Financial institutions, in particular, rely 
heavily on the efficiency ratio, which "has become a key 
performance indicator in the banking industry" (Kimball, 
1997, p. 31). Efficiency, as defined, measures the costs 
incurred to produce the output (translated into revenue). 
Because the majority of the costs of production result 
from human resources (typically 40-50% of operating ex-
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pense), the goal of becoming efficient is attained by 
reducing this cost or by increasing production at the same 
cost. Because of the high cost of human resources, compa
nies have long sought methods of becoming more efficient 
and productive to manage these costs effectively. In some 
cases, the answer to this challenge has been to implement 
information technology as a means of increasing production 
without necessarily increasing salary costs. Information 
technology use and spending have resulted from a desire to 
improve the efficiency ratio in the organization. But has 
this occurred? The literature in banking is, at best, 
dubious. Although banks spend large sums of money on 
information technology, the gains are not being rsflected 
in their efficiency ratios (Salomon Brothers, 1996).

Similar to the Wharton study (ARGO Data Resources 
Corporation, 1996), the literature has offered other means 
for improving productivity and efficiency beyond informa
tion technology alone. Heine (1997) suggested that more 
intensified training must occur for managers to understand 
the daily workflows and operations in order to improve 
them. In addition, Heine indicated that managers typical
ly favor upgrading or adjusting computer systems rather 
than confronting the more difficult task of changing human 
work habits.

At the turn of the century, efficiency became an 
issue with the arrival of machine technology. Although
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this technology redefined production, little was done to 
address the human management issues before the arrival of 
Taylor. Information technology is currently redefining 
how information is stored and delivered, yet human in
volvement remains an integral part. As more avenues of 
information are created and linked, new functions result. 
These functions require human interaction and discernment 
previously not in existence. The Wharton study (ARGO Data 
Resources Corporation, 1996) indicated that information 
technology alone does not create efficiency or functional
ity for the company. Rather, how the technology is man
aged is what increases the functionality of information 
technology, therefore creating the advantage.

Little has been written on the combination of cost 
reduction, particularly salaries, through the application 
of information technology. Although the banking industry 
has been highlighted in its struggle with information 
technology spending and meager efficiency results, Bureau 
of Labor Statistics (1995) records indicated that the same 
poor productivity results are occurring in other indus
tries as well (Salomon Brothers, 1996).

In contrast, literature (ARGO Data Resources Corpora
tion, 1996; Heine, 1997; Wang, 1994) is beginning to 
emerge on the application or management of information 
technology rather than simple deployment. Hammer and 
Champy (1993) emphasized this in their reengineering
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theories. Process reengineering requires managerial 
analysis of the work process. The theories emphasize the 
application of information technology but require human 
intervention.

Efficiency, with its relationship to the use of 
information technology, remains questionable. Although a 
causal relationship has not been established between 
efficiency/productivity and information technology use 
and/or spending, analysts are very concerned about the 
nation's declining productivity growth. This concern 
emanates from the considerable expenditures on information 
technology specifically incurred to raise productivity 
(Wang, 1994). According to Nobel laureate Robert M. Solow 
(cited in Wang, 1994), "You see computers everywhere 
except in the productivity statistics" (p. 107). As 
indicated by the Bureau of Labor Statistics (1995), pro
ductivity growth decreased from 2.4% in the 1950s to 1.3% 
in the 1980s, a time period when information technology 
growth and use were proliferating (Wang, 1994). According 
to Wang, one of the biggest frustrations of CEOs regarding 
information technology is that "few CEOs are able to 
quantify the result . . . the yield from information tech
nology seems to defy measure" (p. 6). Harvard business 
professor Gary Loveman further revealed that "he found no 
evidence of any positive relationship between information 
technology investment and business performance" (Wang,
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1994, pp. 104-105). Loveman ultimately concluded that 
developing and tracking new metrics for measuring the 
performance of information technology is critical to 
understanding and affecting productivity improvement in 
the organization.

Drucker (cited in Tapscott & Caston, 1993) indicated 
that productivity will continue to be a concern of manage
ment for years to come. He stated that the productivity 
gains of the industrial era resulted from scientific 
methods developed by Taylor and others. Current produc
tivity gains will be measured, however, with a different 
group— information workers— using their primary tool— the 
computer.

Summary
The emergence of the information period was a major 

change that affected and continues to affect society.
This background assists in establishing the foundation for 
the new paradigm which has occurred and the effect this 
paradigm has had on business.

The use of information technology continues to in
crease, as evidenced by the substantial information tech
nology budgets and the trends reflected in the various 
industries. Although this pattern continues, questions 
continue to evolve concerning the benefits of information 
technology.
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CHAPTER 7 
METHODOLOGY

The methodology for the study describes the proce
dures that were used to respond to the research questions 
and achieve the outcomes proposed. In this chapter, the 
design methodology is described— specifically selection of 
variables, population and sample selection, data collec
tion, and data analysis procedures.

The purpose of the study was to learn what relation
ship, if any, exists between efficiency and information 
technology use in the company. Furthermore, because the 
foundation of efficiency theory began with the studies of 
Taylor during the industrial period (1870s through 1920), 
the relationship between the present-day use or nonuse of 
his scientific management principles and efficiency was 
also studied.

The hypothesis of the study was that combined use of 
scientific management and information technology would 
produce the most favorable efficiency levels for the 
company. Research questions were further raised to clari
fy the understanding of efficiency, information technolo
gy, and scientific management within organizations. The 
questions raised included: (a) Is efficiency a current
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concern of management? (b) What is the level of efficiency 
in the company? (c)' What factors are currently contrib
uting to inefficient operations? (d) What methods are cur
rently used to improve efficiency? (e) Has information 
technology improved current efficiency? (f) What is the 
purpose of information technology? (g) Are Taylor's theo
ries currently being used? (h) What is the current level 
of information technology use in the company? and (i) What 
is the current level of efficiency in the company by effi
ciency ratio?

Design Methodology
The research design used in this study combined 

survey and historical research methodology. Both primary 
and secondary data were used to attain the outcomes of the 
study.

Primary research, using a survey, solicited responses 
from a sample of managers from selected industries about 
perceptions of efficiency, information technology, and 
scientific management application in their respective 
organizations. Secondary information consisted of actual 
financial and historical data. Financial information 
consisted of operating income and expenses necessary to 
calculate the efficiency ratio. The data were used to 
test the three hypotheses. Historical information provid
ed background information about the industrial period
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(1870 to 1920) in the United States. The emphasis was to 
identify factors contributing to organizational ineffi
ciency at the time, the development of Taylor's scientific 
management principles, and the application of these prin
ciples. The historical data were derived from primary 
writings of Taylor and secondary writings about Taylor's 
theories.

Description of the Population 
The population for this research study consisted of 

business managers who were clients (not necessarily mem
bers) of the American Management Association (AMA) and who 
had inquired about AMA services between August 1995 and 
July 1996. The database contained approximately 500,000 
names.

The population size was reduced by eliminating manag
ers of companies with fewer than 1,000 employees and by 
limiting the population to the following industries: 

Finance (Standard Industrial Classification 
[SIC] 60-67),

Health Services (SIC 80),
Business Services (SIC 73),
Retail Trade (SIC 52-59), and 
Manufacturing (SIC 20, 34, 35, 36, 37).

These represent the more labor-intensive industries 
in the work force and, therefore, those which tend to be
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management oriented.

The population included only managers with the title 
of manager, vice president, assistant vice president, 
senior vice president, and director. These titles were 
selected because they typically represent positions held 
by middle- to senior-level managers responsible for the 
direct supervision of employees. No more than two manag
ers were selected from the same company.

Industries were selected from Bureau of Labor Statis
tics (1995) data based upon their relative labor intensi
ty. Labor intensity refers to the amount of persons 
employed in the industry relative to the total industry. 
The criterion for selection was share of the labor force 
exceeding 5%. The combined labor force, represented with 
service-producing and goods-producing industries that 
exceeded 5% of the total labor force, is presented in 
Table 7.

Goods-producing (manufacturing) industries represent
ed 45.7% of the total industry, and service-producing 
industries represented 47.0%. Each group was very close 
to 50% of the total labor force for the industry grouping. 
Based upon these criteria, the database produced a popu
lation of 6,398 managers.

i

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

163
Table 7

Represented Industries that Exceed 5% 
of the Total Labor Force

Gooda-Producing Industries Percent of Total Labor Force
Industrial/machinery 10.6
Transportation equipment 10.1
Food products 9.2
Electronic 8.5
Fabricating metal 7.3
Total 45.7
Service-Producing Industries
Financial services 7.8
Health services 10.1
Business services 6.3
Retail trade services 22.8
Total 47.0

Source: Bureau of Labor Statistics, 1995.

Sample Size
Given a population of 6,398 managers, the sample size 

was determined (Wunsch, 1986). The confidence level used 
for determining the sample size is .05, a 95% probability 
that the sample selected will be representative of the 
population. Because the level of efficiency has an impact 
on the number of staff employed, the findings could pro
vide managers with information that could affect staff 
size. Because managerial action usually involves up-front 
costs and affects bottom-line revenue, the need to be as
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accurate as possible is highly desirable. Therefore, a 5% 
sampling error was selected to ensure that reasonably 
accurate conclusions could be drawn. Although lower 
sample sizes at higher error rates are possible, the 
higher the error rate the lower the representativeness of 
the sample. A population of 6,398 managers yielded a 
sample size of 384 managers.

Because surveys do not generate 100% response, the 
sample size needed to be adjusted to get the desired 
number of responses. A response rate of 50% was antici
pated; therefore, given a sample size of 384 managers the 
sample was doubled to 768 managers to help maintain the 
error rate at 5% or below and increase the representative
ness of the sample.

Although the sample was selected randomly, the re
spondents would not respond randomly, creating a concern 
for response bias. To reduce this concern, two character
istics were identified from the population: gender and 
location. Gender is defined as the proportion of males to 
females, and location is defined as the proportion of 
managers from the Midwest (Illinois, Wisconsin, Indiana, 
Michigan, Missouri, Iowa, and Minnesota). The population 
proportions for these two characteristics are presented in 
Table 8.

The increased size of the sample (768) was selected 
randomly. Therefore, if these three characteristics re
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mained relatively consistent within the respondent group, 
the concern for respondent bias could be reduced. The 
gender and location characteristics between the sample and 
respondents were compared for consistency.

Table 8
Population Proportions for Gender 

and Midwest Residence

Characteristic % of Total
1. Male 72.39
2. Female 27.61
3. Midwest 19.40

A response rate of less than 50% would be biased 
regardless of the percent difference in characteristics.
A response rate of 50% requires a difference in character
istics not to exceed 5% to be considered unbiased (see 
Table 9).

To ensure that the sample is representative of the 
population and unbiased, the proportional mix of managers 
in the sample needs to be the same as the proportional mix 
of industries in the population. For each industry, the 
percent of total managers in the population was deter
mined. The sample was randomly selected based upon the 
industry percentage of the population. Since the sample 
size was adjusted to 768 managers, the same random selec
tion was used based upon the industry percentage of the
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population applied to the adjusted sample size (see Table 
10).

Table 9
Percentage of Response Differences 

to Assure Lack of Bias

Percent of Sample Received Percent Difference Permitted
50% 5%
60% 4%
70% 3%
80% 2%
90% 2%

Table 10
Distribution of Managers by Industry for 

Population and Samples

Industry
Total No. 

in
Population

Percentage 
of Total

Original
Sample
Size

Adjusted
Sample
Size

Finance 1,479 23.12 89 178
Health services 657 10.27 39 78
Business
services

957 14.96 57 114

Retail trade 856 13.38 51 102
Manufacturing 2,449 38.27 148 296
Total 6,398 100.00 384 768

Description and Measurement 
of Variables

The relationships between two independent variables—
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the use of scientific management and the use of informa
tion technology— and one dependent variable— efficiency—  

were examined as the foundation of the quantitative re
search for the study. In addition, the interrelationship 
of a moderator variable— industry— was also examined.

Description of Variables

Dependent Variable
Efficiency is the relationship between revenue and 

operating expenses and is defined as the amount of time 
and money used to produce $1.00 of revenue; efficiency is 
measured as a percentage (the efficiency ratio). The 
financial statements for the respondents' companies were 
obtained from the Electronic Data Gathering, Analysis, and 
Retrieval System (EDGAR), the Security and Exchange Com
mission's online financial information access system, 
financial statements, and Bloomberg's online financial 
information system. Efficiency percentages were calculat
ed from financial data that was obtained and averaged over 
a three-year period (1993, 1994, and 1995).

The components of the efficiency ratio differ by 
industry. The financial industry (i.e., banks) uses a 
formula of noninterest expense/net interest income plus 
noninterest income. Nonfinancial organizations use the 
formula of general, sales, and administrative expenses/

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

168
revenues minus cost of goods sold. In most cases, nonre
curring or acquisition/disposition-related costs are 
omitted from this formula.

Independent Variables
The two independent variables were the use of scien

tific management principles and the use of information 
technology. Scientific management use identified whether 
the respondent's company applied Taylor's principles of 
scientific management as determined from all responses to 
Section VI of the survey (see Appendix A). The variable 
was measured to determine its relationship to the depen
dent variable, efficiency. Statements were developed 
relating to the four core principles of scientific manage
ment. The mean response (score) for statements relating 
to each of the four principles indicated whether the 
company used scientific management principles in the 
company. Respondents with average scores indicating 
agreement or strong agreement with three of the four 
principles of scientific management were considered to use 
scientific management, as long as the first principle was 
one of the three.

The second independent variable— use of information 
technology— was determined from an index that assigned 
point values based upon the degree of use in four catego
ries. Section I of the survey (questions 8 through 11 in
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Appendix A) was used to determine the level of use from 
the responses to these four questions. From the responses 
to the four questions, a total point value was assigned to 
each respondent. The total point value was evaluated in 
relation to a range of points in three categories of use—  

high, moderate, and low. From this index, the level of 
information technology use was determined and evaluated to 
determine if it had a relationship to efficiency.

The research study included five separate industries 
in the sample for analysis. Because these are distinctly 
different industries, the relationship of the independent 
variables to efficiency may differ by industry. This may 
help to highlight differences that can be shared with 
others toward improved results. Although the primary 
relationship examined was between information technology 
and scientific management use and efficiency, the interre
lationship of industry was also compared. The industries 
compared and their respective SIC codes consisted of: 

Finance (SIC 60-67),
Health services (SIC 80),
Business services (SIC 73),
Retail trade (SIC 52-59), and 
Manufacturing (SIC 35, 37, 20, 36, 34).

Industries were identified by and assigned to one of 
the five industries based upon the SIC code. Comparisons 
were made between and among industries not only for the
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Independent and dependent variables but also for descrip
tive information obtained from the survey. Differences 
noted (if any) were used to identify factors that could be 
shared across industries dependent upon whether the result 
indicated a positive or negative relationship.

Measurement of Variables
To improve generalizability of the results, the 

average of the most recent three years of efficiency 
ratios was used for each company represented. Averages 
were used to avoid reliance on single computations that 
might indicate a one-year phenomenon. When a company 
invests heavily in information technology for the first 
time, the efficiency ratio may be higher for that year. 
Using only this amount could negatively distort the find
ings .

One of the outcomes of the study was to determine if 
the efficiency ratio determined from actual financial data 
was related to the two independent variables. If infor
mation technology is utilized and applied, the efficiency 
ratio should be lower (better) than that of companies not 
investing or using information technology heavily. The 
reason for this is that a goal of information technology 
is to decrease or optimize the quantity of human resources 
needed to produce the output. This occurs from the chang
es in work processes that are available, if applied, from
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the deployment of information technology.

Because the degree of technology use is also a compo
nent of operating expense (the numerator in the efficiency 
ratio calculation) through information technology spend
ing, a reduction in staff should outweigh the cost of the 
technology, causing a decrease in the efficiency ratio.
If, on the other hand, the investment in technology is so 
costly that it outweighs any staff reductions, the effi
ciency ratio will reverse. This result is precisely why 
the analysis must be made. If the efficiency ratio is 
high, the technology deployed is not achieving the desired 
result. This raises two questions: (a) Should informa
tion technology use be abandoned? and (b) Is information 
technology being applied to achieve the expected efficien
cies? Although the first question is not likely to be 
answered affirmatively, the second question may produce 
more discussion.

The application of information technology relates to 
the methods utilized by the organization to analyze and 
change work processes because of the introduction of 
technology. If a company scientifically analyzes work 
processes and changes in work processes caused by the 
introduction of technology, the two elements together 
should drive costs down and thus reduce the efficiency 
ratio.

The second variable, scientific management use, was

I
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determined from questions included in the survey instru
ment. Responses to these statements indicated if a scien
tific management orientation existed within the organiza
tion. If so, a comparison of the responses from companies 
to the actual efficiency ratios would yield any potential 
relationship. Specific combinations of information tech
nology use and a scientific management orientation may 
yield reduced efficiency ratios. If a scientific manage
ment orientation does not exist, other factors may be 
identified as the basis for further research in explaining 
the reasons for poor efficiency.

Data Collection Procedures 
To respond to the research questions and to achieve 

stated outcomes, primary data was collected using survey 
research methodology. Secondary data was collected from 
existing financial information available from the Securi
ties and Exchange Commission and other sources.

The Survey Research 
A survey instrument was developed to collect primary 

data from the managers in the sample. The survey was 
organized into six sections and designed to obtain data to 
address selected subproblems of the study. The six sec
tions of the survey instrument included this sequence:

I. Background information,

I
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II. Corporate/industry efficiency,
III. Factors affecting efficient operations,
IV. Methods for improving efficiency and produc

tivity,
V. Information technology and efficiency, and
VI. Scientific management usage.
Specifically, the survey was used to address the

following research questions (subproblems) of the study:
1. Is efficiency a current concern of management?
2. What is the level of efficiency in the company?
3. What factors are contributing to current ineffi

cient operations?
4. What methods are currently used to improve effi

ciency?
5. Has information technology improved efficiency?
6. What is the purpose of information technology?
7. Are Taylor's theories currently being used?
8. What is the current level of information technol

ogy use in the company?
Statements were developed to obtain responses from 

managers about what currently exists in their company. 
Table 11 provides a matrix of the type of research, the 
variables and the pertinent sections/statements, and other 
information relative to each variable.

Responses were quantified using interval measurement 
scales. Although Likert-type scales were used in the
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survey, the responses were converted into nominal catego
ries. Nominal categories were "high," "moderate," and 
"low" for the variable information technology use and 
"uses" or "does not use" scientific management principles. 
The dependent variable, however, relied on interval mea
surement scales for the variable efficiency.

Table 11
Research Design and Variable Index Chart

Variable Primary Data Secondary Data
Efficiency 
(dependent variable)

Section II, state
ments 7, 9, 10, 11, 
12, 13, 14, 15, 16, 
17, 18, 19 (level 
of efficiency)

EDGAR (Securities 
and Exchange Commis
sion data), 
financial state
ments, Bloomberg—  
Efficiency ratios 
calculated as an 
average of the last 
three years

Use of information 
technology (indepen
dent variable)

Section I, state
ments 8, 9, 10, 11

Use of scientific man
agement (independent 
variable)

Section VI, state
ments 1-15

Industry
(moderator variable)

AMA database, Bureau 
of Labor Statistics 
(finance, health 
services, business 
services, retail 
trade, and manufac
turing)

Three scales are commonly used for this purpose: 
semantic differential, Likert scales, and Thurston scales 
(Tuckman, 1988). Likert scales are 5-point scales with
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equal intervals between each point. These scales were 
selected because opinions of the respondents are sought 
for specific statements. In contrast/ a semantic differ
ential scale seeks judgments about a single concept based 
upon bipolar adjectives regarding the concepts. This 
scale was too limiting for the purposes of the research 
and did not permit the range of statements needed to 
obtain answers to the research questions. The Thurston 
scale, in contrast, does not seek a degree of agreement or 
disagreement but rather a ranking of attitudes about given 
subjects. This, too, did not permit the range of opinion 
needed to assess the statements in this survey. Of the 
three, the Likert scale was selected for the instrument 
because it was the least complex to quantify and the 
simplest for subjects to respond to.

Relationship of Survey Items 
to Research Questions

The majority of subproblems/research questions previ
ously identified were answered from information produced 
in the survey. For each section of the survey, individual 
statements related to the following subproblems.

Section I: Background Information
Background information was requested at the beginning 

of the survey. The responses to the questions were coded 
using the coding conventions contained in Appendix B.

i
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Each question in this section served a particular purpose 
and was used as follows:

A subject code (four digits) was used to identify and 
protect the anonymity of the respondent. The first digit 
of the code number indicated the particular industry.

1. Department managing: This information was used 
to clarify responses to the survey if necessary. The 
sample selection only included management titles, not the 
name of the department managed.

2. Position/title: Position within the company was
important for analysis. Senior managers may hate had 
different perceptions than line supervisors.

3. Management experience: The length of management 
experience provided another background dimension to study. 
Younger managers may have had a differing level of under
standing of the type of management theories in operation 
than those managers with more experience. Descriptive 
statistics were used to help explain the responses ob
tained.

4. Educational background: This information was
obtained to determine the level of formal education at
tained as well as the depth of academic knowledge of the 
respondents.

5. Age: Information obtained for age was used in
the same way as that for educational background (Item 4). 
The data was needed to help explain certain phenomena that
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may occur in the responses relating to the chronological 
age of the respondent.

6 and 7. Work week hours: The amount of hours
worked per week for both the manager and the staff were 
calculated separately by industry. The information was 
used to determine an average managerial and average staff 
work week by industry. The purpose for examining work 
week in hours was to compare the results obtained with 
perceptions of efficiency that are communicated in the 
survey. The responses of these managers were also com
pared to Bureau of Labor Statistics (1995) data to deter
mine the level of difference. Bureau of Labor statistical 
data are averaged over a large population that is normally 
distributed. When this occurs, the change in work weeks 
is not significant from year to year. However, the per
ceptions of managers may be more acute than that reflected 
in labor statistics.

Questions 8 through 11 of Section I pertain to the 
level of information technology use in the company. 
Responses to these questions were assigned values which 
were combined into a total point value. An index was used 
to identify the level of information technology use as 
high, moderate, or low (see Appendix B for point ranges).

Section II; Corporate/
Industry Efficiency

Subproblem 1 asked, Is efficiency a current concern
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of management?

Section II of the survey provided statements 
related to this question. Specifically, statements 1, 2, 
3, 4, 5, 6, 8 and 20 related directly to this question, 
using a 5-point Likert scale ranging from "strongly dis
agree" (1) to "strongly agree" (5).

Data were analyzed in terms of these degrees. The 
total responses by industry were accumulated, and mean 
responses for all statements in Section II were deter
mined. An average score in the range of 3.50 and above 
was indicative of an affirmative response that efficiency 
is a concern today.

The statements outlined in Section II for the first 
research question were developed based upon research on 
the topic of efficiency and personal experience to deter
mine what information was indicative of inefficient opera
tions and could be used to assess the respondent's sense 
of whether a concern exists or not. The survey results 
were compared to actual efficiency ratios to determine if 
subject perceptions matched actual efficiency levels, 
resulting in an assessment of the criterion validity 
(concurrent validity) of the instrument, as previously 
outlined.

Subproblem 2 asked, What is the level of efficiency 
in the company?

Section II, again, identified statements that would
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be used to respond to this question. Specifically, state
ments 7, 9, 10, 11, 12, 13, 14, 15, 16, 17, 18, and 19 
were developed to respond to this question. As in the 
first research question, a 5-point range was used to score 
the responses. The total responses (scores) by industry 
were accumulated, and mean responses were determined for 
each of the five industries and combined.

Average responses indicated the following results: an 
average score of 1.00 to 2.49 indicated that the company 
was operating inefficiently; an average score of 2.50 to 
3.49 indicated that the company was moderately efficient; 
and an average score of 3.50 to 5.00 indicated that the 
company was highly efficient. These data were compared 
with the efficiency ratios determined to compare percep
tions to reality. In this way, once again, concurrent 
validity was reaffirmed.

Section III: Factors Affecting
Efficient Operations

Subproblem 3 asked, What factors are contributing to 
inefficient operations today?

Section III of the survey identified statements that 
related directly to factors affecting efficient opera
tions. A Likert-type 5-point interval scale was used to 
obtain responses ranging from very positive (1) to very 
negative (5). All statements identified in Section III 
related to this subproblem.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

180
The factors affecting efficiency recorded in Section 

III of the survey were determined from research on effi
ciency in business. During the pilot study, the survey 
instrument was used to capture enough information on 
factors affecting efficiency to establish content validi
ty, as previously referenced. The distribution of per
centage scores was compared to the total as well as among 
industries represented to ascertain whether there were 
similarities to factors affecting efficiency among the 
various industries from which to draw conclusions. Those 
factors with a score of 2.00 or below were considered to 
positively affect efficiency.

The information gathered helped to highlight the pre
dominant factors affecting efficiency today. The data 
collected were compared with historical research to deter
mine if the factors identified today were similar to those 
considered during the industrial period. If similar 
factors exist, then theories such as Taylor's, which were 
successful in the industrial period, may be effective 
today.

Section IV: Methods for Improving Efficiency/
Productivity

Subproblem 4 asked, What methods are currently used 
to improve efficiency?

Section IV of the survey identified a series of 
actions that may be used today to improve efficiency and
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productivity in the workplace. A 5-point Likert-type 
interval scale was used for respondents to determine the 
frequency of use.

The actions identified in the survey were determined 
from the review of related research and literature on the 
topic of efficiency, particularly remedies for improving 
efficiency today. Content validity was established 
through information obtained from the pilot study. The 
pilot survey included blank spaces to enable respondents 
to fill in other methods used, adding to the full cadre of 
methods in use. All statements in this section (1 through 
20) related to Subproblem 4.

The information obtained was compared to information 
obtained about the industrial period to determine what 
changes have occurred over the last century in terms of 
methods used for improving efficiency. Responses with an 
average of 4.00 and above were considered frequently used 
methods for improving efficiency in the company.

The distribution of percentage scores was compared to 
the total sample as well as among the industries repre
sented to learn whether similarities exist. The results 
of responses to Section IV of the survey were used to 
develop a list of frequently applied remedies.

Section V: Information Technology
and Efficiency

Subproblem 5 asked, Has information technology im
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proved efficiency?

Section V of the survey documented a series of state
ments regarding whether information technology has im
proved efficiency in the company. Respondents were asked 
to select one of five responses in a Likert-type interval 
scale. Responses were assigned a score in points ranging 
from 1 to 5 as to the degree of agreement or disagreement.

Data were analyzed in terms of these points. The 
total responses were accumulated and a mean determined for 
statements 1 through 10, which related directly to obtain
ing information for resolving Subproblem 5. An average 
score of 3.50 and above indicated that information tech
nology had improved efficiency in the organization.

The questions and statements outlined in Section V 
were developed based upon research on the topic of the 
impact that information technology had on the work envi
ronment and the resulting behaviors of the organization. 
Concurrent validity (criterion) was established with the 
comparison of data from actual information technology use 
and efficiency ratios determined from the Securities and 
Exchange Commission.

The responses to Section V related to how information 
technology was used in the organization and whether or not 
efficiency was achieved. Again, responses to the state
ments indicated perceptions or observations on the part of 
the respondent. The results obtained were compared to the
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level of information technology spending and efficiency—  

empirically derived— to determine if observations match 
reality. The objective was to determine if information 
technology had improved the level of efficiency in the 
company. This was answered in both the responses to 
survey questions and the actual data gathered in the 
statistical analysis.

Subproblem 6 asked, What is the purpose of informa
tion technology?

Section V of the survey included statements designed 
to answer this question. Statements 11 through 20 were 
directly related to answering this question. Respondents 
selected one of five responses in the Likert-type interval 
scale. Answers were assigned a score in points, ranging 
from 1 to 5, as to the degree of agreement or disagree
ment.

Information in this section sought to determine 
managerial perceptions of the purpose for information 
technology. As such, the information was charted, ranking 
mean responses for each question to obtain the most preva
lent perceptions of management. Although a ranking of 
responses was analyzed, mean scores for each question 
(3.50 and above) were used to indicate general agreement 
with the statement.

The questions and statements outlined in Section V 
were based upon research on the topic of the impact that
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information technology had on the work environment and the 
resulting behaviors of the organization. The results ob
tained were used to understand managers' perceptions of 
information technology. This information was then com
pared to the level of information technology use as well 
as the efficiency ratio to determine manager perceptions 
of whether the purpose of information technology has any 
relation to the level of use. The goal is to understand 
whether confusion of purpose has a bearing on the effec
tive application of information technology.

Section VI: Scientific
Management Use

Subproblem 7 asked, Are Taylor's theories currently 
being used?

Section VI of the survey outlined a series of state
ments regarding the respondent company's response to 
various managerial issues and approaches to issues. The 
purpose of these statements was to determine whether a 
scientific management orientation exists in the company.

Construct validity is an issue relative to Section VI 
statements only, determined based upon responses from 
pilot study respondents. Once responses were received, 
interviews were conducted to determine if the responses 
were consistent with the respondent's application of 
scientific management principles. Statements were edited 
based upon these responses. Again, information was sought

i
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based upon what is .currently occurring and not what the 
manager believes should happen. Respondents were asked to 
respond by selecting one of five responses in a Likert- 
type interval scale. Answers were assigned a score rang
ing from 1 to 5, dependent upon the degree of agreement or 
disagreement with the statement.

Data were analyzed in terms of these points. Each 
statement pertained to one of four basic principles that 
represent the foundation of scientific management. The 
four basic principles were:

1. The development of a science for every aspect of 
a worker's job. This is a replacement for rule- 
of-thumb management.

2. Workers are scientifically selected, trained, 
and educated on the work that will be done. In 
the past, this was developed by the worker him
self .

3. Managers work closely with employees to ensure 
that tasks are completed according to the prin
ciples of science previously developed.

4. Management and workers divide work almost 
equally between them, based upon the individual 
better suited for the task. (Taylor, 1911b, pp. 
36-37)

The statements in Section VI of the survey pertained 
to one of the four principles as presented in Table 12. 
Responses for each industry were tallied and combined for 
the entire sample, and means were determined for each set 
of statements corresponding to a particular principle. An 
average score of 3.25 and above (or 3.00 for Principle 3) 
indicated that the particular principle was being fol-

i
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Table 12

Survey Statements that Related to 
Taylor's Four Principles

Principle Statement Numbers
1. Develop a science for every 
aspect of a worker's job.

1, 4, 6, and 10

2. Workers are scientifically 
selected, trained, and educated 
on the work that will be done.

2, 3, 11, and 14

3. Managers work closely with 
employees to ensure that tasks 
are completed according to the 
principles of science previously 
developed.

7, 8, and 9

4. Management and workers divide 
work almost equally between 
them, based upon the individual 
better suited for the task.

5, 12, 13, and IS

lowed. The threshold of 3.25 was determined based upon 
the following:

For Principles 1, 2, and 4, there were four 
statements. A positive response (agree with the state
ment) indicated a rating of 4 or 5 for three of the four 
statements for it to be positive. Because the lowest 
possible average for these ratings would be 3.25 (i.e., 4 
+ 4 + 4 + 1 / 4 - 3 . 2 5 ) ,  this became the threshold for 
acceptance for Principles 1, 2, and 4.

For Principle 3 only, three statements are in
volved. In order for the statement to be a positive re
sponse (agree with the statements), two of the three 
statements must be rated a 4 or 5. The lowest possible
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average then would be 3.00 (4 + 4 + 1 / 3 = 3.00). This 
becomes the threshold for Principle 3.

Use of Taylor's principles was only true if Principle 
1 was one of the four. Principle 1 was a critical element 
of scientific management. The statements for this section 
were determined from research on the principles of scien
tific management developed by Taylor and were tailored to 
address specific actions that would relate to each of the 
four principles of scientific management.

Section VI was a direct contributor to the statisti
cal analysis; that is, the results obtained were used to 
determine if a statistical relationship existed between 
scientific management usage and efficiency.

Instrument Validity and 
Reliability

Both validity and reliability were concerns in the 
collection of information. Validity is comprised of three 
components: criterion, content and construct. Criterion
validity refers to how well the measures derived actually 
assess the specific variables being measured (Light, 
Singer, & Willett, 1990). Two types of criterion validity 
exist: concurrent validity and predictive validity. For
this study, only concurrent validity applies because 
predictive capabilities are not planned in the overall 
results.

Concurrent validity indicates whether the responses
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to the questions are highly correlated to what actually 
exists. Sections II and V of the survey sought managerial 
perceptions of organizational efficiency as well as the 
efficiency of information technology. The secondary 
financial data obtained about these companies were com
pared to primary data to determine if a high correlation 
existed between what the actual efficiency ratio was and 
the manager's perception of efficiency in his or her 
company.

Content validity refers to whether the individual 
items of the instrument, as a group or individually, cover 
all the domains that are intended to be measured (Light et 
al., 1990). Sections III and IV of the instrument sought 
responses regarding factors negatively affecting efficien
cy and methods used to promote efficiency. Because a 
finite number of factors and methods does not exist, only 
the most commonly applied items were included to determine 
patterns of use. These factors and methods were derived 
from personal experience, research, and input from pilot- 
study respondents.

Construct validity refers to whether the measure 
"actually assesses what it is supposed to assess" (Light 
et al., 1990, p. 156). Section VI of the survey sought 
responses to statements to assess the level of scientific 
management use in the company. Although statements were 
constructed to indicate scientific management use, the
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pilot group was used to test respondent reactions to the 
statements. Respondents for the pilot study were contact
ed and asked whether the statement had the same meaning as 
intended by the writer. Suggested changes were incorpo
rated into the survey to improve construct validity.

Reliability of the instrument refers to how well the 
statements can be relied upon to provide a consistent an
swer. A test-retest was used with the pilot survey to 
establish the reliability of the instrument. The consis
tency of responses between the first and second test was 
used to determine the level of reliability. The results 
of the test-retest are identified in the next section.

Pilot Survey
A pilot survey was conducted to assess the usability 

of the survey instrument and the procedures to be used for 
conducting the survey. The objectives of the pilot survey 
were to

1. assess the ease of completion of the survey;
2. assess the reliability of the statements and 

questions;
3. determine the need for additional questions and 

statements; and
4. evaluate whether the questions asked achieved 

the meaning for which they were intended.
Two pilot surveys were sent to a group of 11 business
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managers. The first survey was designed to obtain infor
mation about the time required for completion, clarity, 
and appropriateness of statements. In addition, space was 
provided for additional items to be included in the sur
vey.

The second pilot survey consisted of the same state
ments and sections but in a different order. This survey 
was sent two weeks after the first to the same managers. 
The purpose of this survey was to assess the reliability 
of the statements and questions. By performing a test- 
retest, the reliability of the statements was determined 
based upon the pilot group's responses.

The pilot surveys were both mailed in December 1996, 
two weeks apart. A summary of the results of the pilot 
surveys follows.

Ease of Completion
A total of 8 of 11 responses were received from the 

pilot group. The results of this survey produced the 
following results:

1. Survey length: All of the respondents (eight) 
indicated that the survey was not too long.

2. Time required: The majority (five of eight 
respondents) indicated that the survey required 11-15 
minutes to complete.

3. Clear/understandable statements: Six of eight

I
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respondents believed the survey statements and instruc
tions were completely clear. Two respondents believed 
they were partially clear, recommending the following:

a. Some statements appeared redundant between 
sections. Action: During the editing process redun
dant items were omitted.

b. Trouble was experienced with explanatory 
paragraphs before each section. Action: Explanatory 
paragraphs were simplified and shortened for clarity.

c. Some respondents believed that the sections 
of the survey should be shorter. Action: Because 
only two of the eight pilot respondents believed the 
sections were too long, no changes were made to 
shorten them. However, each section was reviewed and 
attempts were made to simplify the appearance of 
each.

d. The respondents thought that responses in 
Section II were to be recorded in the lines (between 
numbers). Action: Sections III and IV have been 
graphically changed to avoid confusion.

e. The word "organization" as used in 
statements needs a definition (i.e., use terms such 
as "my direct responsibility," "my company," or "my 
division"). Action: The word "organization" was
changed to "company."

f. Some statements were too broad in nature.
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Assessing the company as a whole was difficult when 
the respondent was responsible only for a single 
area. Action: Although efforts were made to make
the statements more directly applicable, the original 
intent was to obtain the perspectives of managers 
about the company as a whole. Therefore, initial 
perceptions were still valid.
4. Clear and understandable instructions: Although 

six of eight respondents believed the instructions were 
clear and understandable, some suggestions were made:

a. At the beginning of the survey, an overview 
of the survey contents was recommended to provide ad
vance knowledge of what the survey is about. Action: 
A separate introductory instructions page was includ
ed in the revised survey.

b. Bullet-point explanations on an introductory 
page to prepare respondents for what follows were 
recommended. Action: An explanation was incorporat
ed into the introductory page of the survey.
5. Other comments: The following were general com

ments made about the survey:

a. "I didn't know exactly what types of ques
tions I'd be answering before I began." The respon
dent was unsure if the responses were truly what 
he/she thinks. Action: Attempts were made in the
introduction of the survey to provide clarity for the
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types of questions asked with an emphasis on the 
manager's perceptions.

b. "The different scoring methods kept the 
survey interesting."

c. "The survey was easy to complete. I might 
have considered my answers more and been more accu
rate if I had more background at the start of the 
survey." Response: The pilot respondents were not
given the same introductory letter as the sample 
received. This letter provided more background about 
the purpose of the survey. Also, an introductory 
page was added.

d. "As a respondent I like to learn something 
too or have an understanding of why I'm completing 
the survey." Action: More of an explanation has 
been added to the introductory section.

Reliability
To assess consistency, a test-retest was conducted. 

The objective was to determine the level of consistency of 
responses from one test to the other. Table 13 shows the 
results of the test-retest.

Statements producing a consistency of 33% or less 
were further analyzed. If statements seemed difficult to 
respond to, changes were made. Consistency rates above
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Table 13

Results of Pilot Survey Test-Retest by Section 
and Question (Percent of Respondents 

Answering the Same)

Question
Number

Section
II (%) III (%) IV (%) V (%) VI (%)

1 67 33 67 50 67
2 83 50 67 67 50
3 50 67 50 67 50
4 83 50 100 100 50
5 83 67 50 83 83
6 50 50 33 33 50
7 67 33 67 67 67
8 83 50 67 33 50
9 33 83 67 50 83
10 83 67 33 67 67
11 33 67 33 67 100
12 67 50 33 83
13 50 33 67
14 33 67 33
15 50 67 83
16 50 83
17 50 50
18 100 33
19 83 67
20 50 67
21 83
22 so
Mean 63 57 57 63 67
Overall (all sections) mean: 61%
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Other Statements to Be Included 
Sixty-three percent of the respondents felt that 

there was no need for "other statements" to be added. 
Additions by respondents who did request them are present
ed in Table 14.

Evaluation of Scientific 
Management Questions

The pilot respondents were telephoned and asked 
whether the statements in Section VI, "Scientific Manage
ment Use," were understood. The results indicated that 
all managers understood clearly the intent of the state
ments and the rationale for each. The respondents, howev
er, did not necessarily know the specific elements of 
Taylor's principles of scientific management.

Secondary Information 
Corporate and industry data are available (using the 

Internet) from the Securities and Exchange Commission's 
electronic access to financial statements service, EDGAR. 
For the industries defined in this study, financial infor
mation was obtained about the companies represented in the 
sample. The purpose was to gather information critical to 
the hypothesis of the research— efficiency ratios. Three 
years of information was collected for each respondent
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Table 14

Additional Statements Requested by 
Respondents to Pretest Survey

Section III Statements Included in Revised Survev
Customers Included
Work environment Included
Budget (financial) Included
Management/staff turnover Included
Business growth Included
Investor relationships Not included
Compliance requirements Included
Audits/examinations Included
Section IV Statements
Ask people who do job Already included
Dedicated focus Not included
Task force/focus group Included
Community projects Not included
Promotion from within Not included
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organization. The information obtained from EDGAR, and 
other sources was converted to an efficiency ratio and 
included in Appendix D.

Efficiency Ratio 
Efficiency ratios are not readily available but must 

be calculated from the financial statement information 
found in EDGAR, financial statements, and Bloomberg. Data 
for each responding company was analyzed with the effi
ciency ratio calculated based upon an average of the last 
three years of financial information.

Information Technology Use 
Information technology use was determined by an 

index. The index is determined using questions 8 through 
11 of Section I of the survey. Responses were scored and 
assigned point values, as outlined in Appendix B. The 
aggregate score for each company indicated the level of 
information technology use as high, moderate, or low as 
follows: (a) a score of 136-200 indicated high informa
tion technology use; (b) a socre of 68-135 indicated 
moderate information technology use; and (c) a score of 0- 
67 indicated low information technology use. The point 
values for this index are presented in Appendix B.
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Procedures

Mailings
Survey instruments were coded using the coding meth

odology defined in Appendix B. Each survey was mailed 
with a cover letter with a self-addressed, stamped enve
lope for return (see Appendix A).

Follow-Up Mailings 
Follow-up mailings occurred at intervals of three, 

six and nine weeks. These additional mailings included a 
follow-up letter (see Appendix A) with an enclosed survey 
and return envelope. A final notification postcard was 
also sent as a reminder (see Appendix A). Mailings ceased 
after the third mailing.

Completed Surveys 
Survey responses were coded for data analysis in 

accordance with the coding conventions in Appendix B.
A data roster (see Appendix D) is used to record 

completed data. The treatment in effect was determined 
and recorded for analysis with subject number, treatment, 
and efficiency rates. The first digit of the subject 
number indicated the industry, and the last three digits 
indicated the sequential subject number. Industry codes 
were as follows:
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1 = Finance,
2 = Health services,
3 = Business services,
4 = Retail trade, and
5 = Manufacturing.
The treatment was coded to correspond with the two 

independent and one moderator variable levels therefrom 
and adhered to the coding conventions contained in Appen
dix B as follows:

1: Uses scientific management principles, or
2: Does not use scientific management principles;
1: High information technology use,
2: Moderate information technology use, or
3: Low information technology use;
1: Finance,
2: Health Services,
3: Business Services,
4: Retail Trade, or
5: Manufacturing.

Data Analysis Procedures 
The data collected were analyzed in conjunction with 

the following procedure to achieve the outcome previously 
identified. Data were analyzed using both descriptive and 
inferential statistics.
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Descriptive Statistics
Descriptive statistics were used in this study to de

scribe the characteristics about information collected 
(Sapre, 1990). The statistics were used to clarify and 
answer research questions based upon the data obtained.
The research questions analyzed using descriptive statis
tics were:

1. Is efficiency a current concern of management?
2. What is the level of efficiency in the company?
3. What factors are currently contributing to 

inefficient operations?
4. What methods are used currently to improve 

efficiency?
5. Has information technology currently improved 

efficiency?
6. What is the purpose of information technology?
7. Are Taylor's theories currently being used?
8. What is the current level of information tech

nology use in the company?
9. What is the level of efficiency in the company 

by efficiency ratio?
For each question, a specific descriptive analysis 

was performed. The following describes each descriptive 
analysis used.

Frequency distributions and central tendency (mean) 
were primarily used to present responses for the research
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questions above. The frequency distributions indicated 
the frequency with which specific responses occurred.

For Research Questions 1 and 2 (Is efficiency a 
current concern of management? and What is the level of 
efficiency in the company?), histograms, frequency distri
butions, and central tendency were all developed. These 
tools provided both graphical and numerical distribution 
of responses by industry type.

Research Questions 3 and 4 (What factors are current
ly contributing to inefficient operations? and What meth
ods are currently used to improve efficiency?) were ana
lyzed using frequency distributions only by individual 
factor and method used. The factors and methods were 
ranked in descending order from the most positively per
ceived factor and the most frequently used method in 
relation to efficiency.

Research Question 5 (Has information technology 
currently improved efficiency?) was analyzed using a 
histogram, central tendency, and frequency distribution. 
The histogram graphically displayed the distribution of 
respondents by mean score for the 10 statements combined. 
Central tendency was used to display the overall mean 
responses by industry type and total. The frequency 
distribution was used to show the percentage of respon
dents that either agreed, disagreed, or were neutral with 
respect to each of the 10 statements in Section V of the
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survey.
Research Question 6 (What is the purpose of informa

tion technology?) relied only on central tendency and 
frequency distribution for analysis. The reason for this 
was that this research question was answered from state
ments 11 through 20 individually, in contrast to a compos
ite average. The frequency distribution showed the per
centage of respondents that either agreed, disagreed, or 
were neutral with respect to each of the 10 statements (11 
through 20) in section V of the survey.

Research Question 7 (Are Taylor's theories currently 
being used?) was analyzed using both frequency distribu
tion and central tendency. The frequency distribution 
displayed the percentage of total respondents that indi
cated use, nonuse, or uncertainty with regard to each of 
Taylor's four core principles of scientific management. 
Central tendency, on the other hand, was used to present 
mean responses by industry type and total for statements 
that related to each of the four principles. A final 
frequency distribution was used to display whether Tay
lor's principles were in general use in total and by 
industry type.

Research Question 8 (What is the current level of 
information technology use by companies?) was analyzed 
predominantly by frequency distribution. For each of the 
four questions in Section I of the survey, a frequency
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distribution was used to display the percentage of respon
dents that use information technology at the levels indi
cated. In addition, the distribution was further arrayed 
by industry type.

Research Question 9 (What is the current level of 
efficiency in the company by efficiency ratio?) was ana
lyzed by central tendency only. Mean efficiency ratios 
were calculated and arrayed by industry type for compara
tive purposes.

Inferential Statistics 
Inferential statistics were used to test the hypothe

sis. The hypothesis of this study made inferences from 
the sample for wider generalization to the population 
(Sapre, 1990). The probability that the relationship 
identified in the sample could be generalized to the 
population was determined from the evidence provided by 
the inferential technique used.

The foundation of hypothesis testing is probability, 
which is operationally defined as significance level. The 
significance level provided the threshold from which the 
hypotheses was accepted or rejected. Tests of signifi
cance are organized around two types of data: parametric
and nonparametric.

Parametric tests are typically used for ratio and 
interval-scaled data but have more stringent requirements.
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In contrast, nonparametric test requirements are less 
stringent and focus on nominal and ordinal-scaled data. 
Because the dependent variable— efficiency ratio— relied 
on interval-scaled data, parametric tests of significance 
would appear to be appropriate. Because there was more 
than one independent variable (including the moderator 
variable), all of which were nominal, and a single depen
dent variable that was interval, the appropriate paramet
ric test was the analysis of variance (ANOVA) (Tuckman, 
1988).

The ANOVA as a test of significance has merit because 
it allows for the comparison of two or more independent 
variables (factors). In addition, the ANOVA permits 
analysis both between and within groups. For this study, 
three factors were used— two independent and one moderator 
variable. This configuration already eliminated the t 
test from consideration, as the t test permits an analysis 
only between two means. In addition, the interaction of 
the effects of both were critical to the effective testing 
of the hypothesis, which precisely stated that the inter
action of the two independent variables had the greatest 
impact on efficiency.

Another parametric test is the Pearson Product Moment 
Correlation. This test is used as a means of predicting 
one variable given another. This test is the most fre
quently used coefficient of correlation. Correlation
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focuses on the strength of the relationship between two 
scores (Lomax, 1992). The coefficient of correlation is a 
number that indicates the level of correlation, either 
perfectly positive or no correlation (Sapre, 1990).
Perfect correlation indicates that the two variables will 
move in the same direction. That is, one can be a predi- 
cator of the other. Although Pearson Product Moment is a 
parametric test, it typically is used for only two vari
ables and, therefore, is not as versatile as the ANOVA. 
Furthermore, correlation is not causation (Lomax, 1992). 
Although a correlation coefficient can show a quantifiable 
association from one variable to the other, it does not 
indicate whether the result occurred by chance or not.

Causation is difficult to confirm. Without conduct
ing a well-planned experiment, the ANOVA was the best 
technique available for establishing confidence that the 
result is not due to chance (McCabe & Moore, 1989).

For this study, significance (probability) provided 
the best assessment of multiple variables from which 
conclusions were drawn. Parametric tests require three 
conditions for application: (a) normal distribution, (b) 
homogeneity of variance, and (c) continuous equal interval 
measures. Nonparametric techniques are not used due to 
the nature of the variables in this study. Spearman Rank 
Order Correlation compares ordinal data for equivalence, 
chi square only compares nominal variables based upon
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comparative distributions and their degree of difference, 
and Mann-Whitney U-Test compares one nominal independent 
and one ordinal dependent variable (Tuckman, 1988).

The resulting inferential technique used was the 
ANOVA. Given the variables in the study, a three-factor, 
fixed-effects ANOVA was used to test the hypothesis. This 
is characterized as a 2x3x5 ANOVA, consisting of two 
independent and one moderator variable with two, three, 
and five levels as follows:

Factor A: Scientific management use.
Level 1: Uses scientific management
Level 2: Does not use scientific management

Factor B: Information technology use.
Level 1: High information technology use
Level 2: Moderate information technology use
Level 3: Low information technology use

Factor C: Industry.
Level 1: Financial services
Level 2: Health services
Level 3: Business services
Level 4: Retail trade
Level 5: Manufacturing

Because nominal independent variables are required 
for use with the ANOVA, Factor B was converted to nominal 
using the median-split technique. Factor A was converted 
to nominal using the equal n-split technique (Tuckman,
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1988).
The results of the ANOVA significance test indicated 

whether relationships between variables were significant. 
The Tukey Honestly Significant Difference (HSD) post hoc 
multiple comparison test was used to assess the signifi
cance of the interactions among the three variables. For 
the three-way ANOVA, significance was assessed by both 
main effects (information technology spending, scientific 
management use, and industry) and interaction effects.
The interactions were pairwise combinations of the levels 
of each of the three variables. The three factors and 
their levels are recorded above. The interactions that 
occurred and were assessed using the Tukey method are 
displayed later in the chapter.

The criterion (alpha) used was .05. The goal was to 
determine whether there was a significant row effect 
(usage of scientific management), a significant column 
effect (information technology use), and a significant 
interaction between the two. If the probability was less 
than alpha (.05), then the difference was significant and 
the null hypothesis would be rejected.

Given the factors involved, the design of the ANOVA 
is indicated in Figure 1, which provides the following 
between-group relationships and interactions:

A. Between groups.
1. Information technology use (high, moderate,
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and low)

2. Scientific management use (yes and no)
3. Industry (finance, health, business, re

tail, and manufacturing)

Information
Technology
Use

Scientific
Management
Use

Industry
FIN HLTH BUS RET MF6

High Yes
No

Moderate Yes
No

Low Y68
No

Figure 1. Three-Way ANOVA Model.

B . Interactions.
1. Scientific management use and

- High information technology use
- Moderate information technology use
- Low information technology use
- Finance industry
- Health industry
- Business services industry
- Retail trade industry
- Manufacturing industry
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2. No scientific management use and

High information technology use
- Moderate information technology use
- Low information technology use
- Finance industry
- Health industry 

Business services industry
- Retail trade industry
- Manufacturing industry

3. High information technology use and
- Finance industry
- Health industry
- Business services industry
- Retail trade industry
- Manufacturing industry

4. Moderate information technology use and
- Finance industry
- Health industry 

Business services industry
- Retail trade industry
- Manufacturing industry

5. Low information technology use and
Finance industry

- Health industry
- Business services industry
- Retail trade industry
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- Manufacturing industry
6. Scientific management use and high infor

mation techology use and
- Finance industry
- Health industry
- Business services industry
- Retail trade industry
- Manufacturing industry

7. Scientific management use and moderate 
information technology use and

- Finance industry
- Health industry
- Business services industry
- Retail trade industry
- Manufacturing industry

8. Scientific management use and low informa
tion technology use and

- Finance industry
- Health industry 

Business services industry 
Retail trade industry

- Manufacturing industry
9. No scientific management use and high 

information technology use and
- Finance industry
- Health industry
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Business services industry
- Retail trade industry
- Manufacturing industry

10. No scientific management use and moderate 
information technology use and

- Finance industry
- Health industry
- Business services industry
- Retail trade industry
- Manufacturing industry

11. No scientific management use and low infor
mation technology use and

- Finance industry
- Health industry
- Business services industry
- Retail trade industry
- Manufacturing industry

The efficiency percentages determined from research 
were taken from the data roster (see Appendix D) and used 
in the ANOVA calculation. The following sections describe 
how the information regarding the independent and depen
dent variables was analyzed.

Scientific Management Use 
From the responses in Section VI of the survey, it 

was determined by company and industry whether Taylor's
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scientific management principles were used or not. Indi
vidual companies, whether using scientific management or 
not, were evaluated with the efficiency ratios determined 
from EDGAR. Two levels were utilized in the ANOVA: 1) 
using scientific management principles and 2) not using 
scientific management principles.

Information Technology Use 
Levels of information technology use were determined 

from the questions asked in Section I of the survey. 
Information technology use was assigned a point value as 
follows: (a) 136-200 total points indicated high infor
mation technology use, (b) 68-135 total points indicated 
moderate information technology use, and (c) 0-67 total 
points indicated low information technology use. Informa
tion technology, use was compared to the efficiency ratio 
to understand whether there was a relationship between 
information technology use and efficiency.

Efficiency Ratio
Again, from the information obtained from EDGAR, 

efficiency ratios were calculated for each company and 
industry as an average. This was an average over three 
years. The efficiency ratio was used to compare with 
scientific management use and information technology use 
to assess their individual and combined impacts.
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The information is recorded in Appendix D using the 

data roster, which arrays the information gathered by 
company for ease of use. This information was used in the 
ANOVA model to determine if the differences between each 
independent variable (and combined) and the efficiency 
ratio are real differences and whether a generalization 
can be made regarding the results.

Summary
Chapter 7 outlined the procedures and the steps 

necessary to complete the research study. The study was 
designed to be both quantitative, using survey research, 
and qualitative, using historical information. Both 
primary and secondary data were collected to respond to 
the research questions raised and to test the hypothesis. 
Descriptive statistics were used to present and analyze 
primary information (survey research), and inferential 
statistics were used to test the hypothesis. For this 
research, the ANOVA was selected because of the multiple 
variables and levels involved in the study (three indepen
dent variables with 2, 3, and 5 levels, respectively).

The independent variables in the study were: infor
mation technology use, scientific management use, and 
industry type (moderator variable). The dependent vari
able was efficiency, expressed as an efficiency ratio.

The sample was selected randomly from a population of

i
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managers taken from the AMA data base. The sample size 
was determined to be 768 (after adjusting to ensure an 
adequate return) from a population of 6,398 managers. 
Managers were selected from five industries: finance,
health services, business services, retail trade, and 
manufacturing. These industries were selected based upon 
the number of workers employed in these industries. The 
combined total employees from these industries represented 
approximately 50% of the total labor force for both the 
goods-producing and services-producing industry catego
ries.
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CHAPTER 8 
FINDINGS FROM THE RESEARCH

The purpose of this chapter is to present the find
ings obtained from both the primary and secondary research 
conducted. Primary (survey) and secondary (existing) 
information was used to obtain answers to the following 
questions:

1. Is efficiency a current concern of management?
2. What is the level of efficiency in the company?
3. What factors are currently contributing to 

inefficient operations?
4. What methods are currently being used to improve 

efficiency?
5. Has information technology improved current 

efficiency?
6. What is the purpose of information technology?
7. Are Taylor's theories currently being used?
8. What is the current level of information tech

nology use in the company?
9. What is the current level of efficiency in the 

company by efficiency ratio?
Secondary research was also conducted to obtain the 

efficiency ratios of responding companies. This informa-
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tion was used to test the hypotheses. The relationship 
between the efficiency ratio and information technology 
use and scientific management use is presented in the 
chapter.

Sample 

Sample Size
Surveys were mailed to 811 candidates randomly se

lected from a population of 6/398 managers. The recipi
ents were managers selected from a database obtained from 
the AMA.

Originally, the sample size was determined based upon 
an error level of plus/minus 5%. This yielded a sample 
size of 384 managers. Because response rates rarely 
exceed 50%, the sample size selected was 768 managers.
The database of randomly selected names returned from the 
AMA actually produced 811 names, hence the sample size.

Sample Selection
Surveys were sent to managers in five industries: 

financial services, health services, business services, 
retail trade, and manufacturing. The number of mailings 
by industry were as follows:

- Financial services 181
- Health services 82
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- Business services 119

Retail trade 105
- Manufacturing
- Total 811

324

The number of mailings differed by industry due to 
the relative population size of the industry to the entire 
population. The sample is a stratification of the popula
tion of managers for the five industries represented. The 
percentage of each industry to the total population is 
maintained in the sample as outlined in Table 10.

Of the three mailings, a total of 196 usable surveys 
were received for a response rate of 24.17%. In addition, 
37 surveys were returned as undeliverable. The response 
rate of 24.17% was considered adequate for the purposes of 
this research.

Because the actual number of usable responses re
ceived was 196, a sampling error of plus/minus 7% resulted 
(a 93% chance that the sample will be representative of 
the population). Unfortunately, because less than 100% of 
the surveys were received, the actual error limit is 
unknown. The reason for this is that the respondent 
group, because less than 100%, could be skewed in one 
direction or another and not be truly representative of 
the population. This raises a concern about the gener-

Response Bias
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alizability of the data. To reduce this concern and 
enhance the usefulness and generalizability of the data, 
respondent bias must be reduced.

According to the table developed by Wunsch (1986), a 
response rate of between 20% and 30% is required for a 
sample of 811 to be considered adequate. This means that 
"a sufficient number have responded to make it possible to 
use the comparison of selected characteristics to deter
mine possible response bias" (p. 33). Based upon this 
criterion the response rate of 24.17% is considered ade
quate. As a result, the selected characteristics can be 
compared but must not differ from the population by more 
than 5% to be considered unbiased.

Respondent bias, therefore, was reduced by selecting 
a characteristic of the population for comparison to the 
response group. The characteristic, gender, was identi
fied for this purpose. Table 15 shows a comparison of the 
percentages for the response group and the population for 
this characteristic.

As shown in Table 15, the characteristic of gender 
falls within the required 5% range. This is sufficient to 
satisfy the requirements of the test. Because this char
acteristic does not differ significantly from the popula
tion, the researcher could be 93% confident that the 
response was unbiased and reflected the population within 
plus/minus 7% error.
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Table 15

Respondent Bias Characteristic Comparative

Gender
Population Respondent

DifferenceN % N %
Hale 4,631 72.39 138 70.80 -1.59
Female 1,767 27.61 57 29.20 1.59

Total 6,398 100.00 195 100.00

Sample Stratification 
Because five separate industries were studied within 

the population, the same distribution of managers across 
industries was held constant between population and sample 
to increase the representativeness of the data. In addi
tion, the same stratification should be achieved without 
significant deviation for the response group.

Table 16 compares the proportions of managers by 
industry from the population to the response group by 
percent of managers within each category.

In general, the response group conformed to the 
stratification of the population within a difference of 
approximately plus/minus 3%. This indicates that the 
response group is representative of the population, there
fore improving the generalizability of the results.

Demographics 
In addition to the survey questions, background
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information was requested about the respondents. This 
provided demographic information about the respondents to 
develop a profile of the typical manager responding to the 
survey. This information included: (a) department man
aged, (b) title (position), (c) years of experience, (d) 
educational level, and (e) age (chronological).

Table 16
Comparison of Population of Managers and Response 

Proportions by Industry

Industry
Population Respondent

DifferenceN % N %
Finance 1,479 23.12 41 20.92 -2.20
Health 657 10.27 22 11.22 .95
Business 957 14.96 32 16.33 1.37
Retail 856 13.38 20 10.20 -3.18
Manufacturing 2,449 38.27 81 41.33 3.06
Total 6,398 100.00 196 100.00

Departments Managed 
A distribution of the types of departments managed 

for the response group by industry is presented in Table 
17. Numbers of responses and respective percentages of 
the total industry response are reflected in each catego
ry.

Although the majority of the managers responded to 
"other" (23.6%), the most frequently represented depart-
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Table 17

Distribution of Respondents by Department Currently Managing

Department

Finance Health Business Retail Manufacturing Total
N « N % N % N % N % N «

Human
Resource

8 19.5 4 8.2 4 12.9 4 20.0 5 6.2 25 12.8

Finance 6 14.6 1 4.5 6 19.4 4 20.0 15 18.5 32 16.4
Operations 7 17.1 7 31.8 0 0.0 5 25.0 11 13.6 30 15.3
Credit 2 4.9 0 0.0 0 0.0 0 0.0 0 0.0 2 1.0
Sales 2 4.9 0 0.0 1 3.2 0 0.0 11 13.6 14 7.2
Information
Systems

3 7.3 3 13.6 2 6.5 2 10.0 2 2.5 12 6.2

Marketing 2 4.9 2 9.1 6 19.4 1 5.0 10 12.3 21 10.8
Production 1 2.4 0 0.0 1 3.2 1 5.0 5 6.2 8 4.1
Purchasing 0 0.0 0 0.0 0 0.0 1 5.0 4 4.9 5 2.6
Other 10 24.4 5 22.7 11 35.5 2 10.0 18 22.2 46 23.6
Total 41 100.0 22 100.0 31 100.0 20 100.0 81 100.0 195 100.0
Note: Although 196 usable surveys were returned, one (1) respondent did not complete Section I of the 

survey. This section is the demographic section and therefore all demographic resultB are 
based upon 195 total responses. This does not apply for Sections II through VI of the survey, 
as the respondent (#3100) completed these properly.
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ments included human resources, finance, and operations. 
These departments accounted for a total of 87 (44.6%) of 
the responding managers. Departments such as these are 
typically among the most labor-intensive departments.
Only the business services industry was an exception, with 
11 respondents (35.5%) in the "other" category and 6 
respondents (19.4%) in marketing. Both of these repre
sented the largest percentages for the respondent group.

Position Title 
The distribution of respondents by industry as to the 

title of the position they hold is shown in Table 18.
According to Table 18, 104 (53.3%) of the respon

dents, the majority, held the title of manager. Because 
the objective of the research was to study managerial 
perceptions, knowledge of the titles held helped to add 
credibility to the responses later examined.

Years of Experience 
Years of experience was an important consideration 

when evaluating managerial perceptions. More experience 
indicated a greater likelihood of exposure to concepts 
presented and, therefore, more meaningful responses. The 
distribution of respondents by the level of experience 
they had is shown in Table 19. The number of responses is 
also shown as a percentage of total respondents for each

i
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Table 18

Distribution of Respondents by Title of Position Held

Title

Finance Health Business Retail Manufacturing Total
N « N % N % N % N « N %

Manager 16 39.0 8 36.4 14 45.2 12 60.0 54 66.7 104 53.3
Vice
President

4 9.8 3 13.6 5 16.1 3 5.0 7 8.6 22 11.3

Assistant
Vice
President

6 14.6 0 0.0 1 3.2 0 0.0 2 2.5 9 4.6

SVP 0 0.0 2 9.1 0 0.0 0 0.0 0 0.0 2 1.0
Director 7 17.1 6 27.3 4 12.9 3 15.0 7 8.6 27 13.8
Supervisor 4 9.8 1 4.5 2 6.5 1 5.0 9 11.1 17 8.7
Other 4 9.8 2 9.1 5 16.1 1 5.0 2 2.5 14 17.2
Total 41 100.0 22 100.0 31 100.0 20 100.0 81 100.0 195 100.0
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Table 19

Distribution of Respondents by Years of Experience

Years of 
Experience

Finance Health Business Retail Manufacturing Total
N « N « N % N « N % N «

0-3 years 4 9.6 1 4.5 6 19.4 2 10.0 17 21.0 30 15.4
4-6 years 7 17.1 8 36.4 5 16.1 2 10.0 15 18.5 37 19.0
7-10 years 6 14.6 3 13.6 4 12.9 5 25.0 11 13.6 29 14.9
11-15 years 13 31.7 2 9.1 5 16.1 6 30.0 13 16.0 39 20.0
15+ years 11 26.8 8 36.4 11 35.5 5 25.0 25 30.9 60 30.8
Total 41 100.0 22 100.0 31 100.0 20 100.0 81 100.0 195 100.0
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industry category.

According to Table 19, a total of 60 respondents 
(30.8%) had over 15 years of experience. This was the 
largest number and percentage of respondents for all but 
two industries— retail trade (11-15 years) and financial 
services (11-15 years). Overall, however, the majority 
(99 respondents, 50.8%) had greater than 11 years of 
experience.

Educational Level 
Responses to the next category, educational level, 

determined the level of formal education attained. Simi
lar to experience, educational level can indicate the 
presence of higher level skills, which may or may not have 
an impact on the responses. The number and percentage of 
respondents by level of education attained for each indus
try as well as in total is presented in Table 20.

The majority of the respondents had college degrees 
(162 respondents, 83%), which was relatively consistent 
across all industries in the sample.

Chronological Acre 
The last category analyzed was chronological age.

The distribution of respondents by age range is provided 
in Table 21. As with experience and educational level, 
the chronological age of the respondent can have an effect
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Table 20

Distribution of Respondents by Educational Level Attained

Level
Finance Health Business Retail Manufacturing Total
N « N t N % N « N « N %

High school 0 0.0 0 0.0 2 6.5 0 0.0 5 6.2 7 3.6
College 6 14.6 5 22.7 2 6.5 4 20.0 9 11.1 26 13.3
College
graduate

17 41.5 5 22.7 14 45.2 11 55.0 30 37.0 77 39.5

Graduate
degree

15 36.6 10 45.5 8 25.S 4 20.0 29 35.8 66 33.8

Postgraduate 3 7.3 2 9.1 5 16.1 1 5.0 8 9.9 19 9.7
Total 41 100.0 22 100.0 31 100.0 20 100.0 81 100.0 195 100.0
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Table 21

Distribution of Respondents by Chronological Age

Age
Finance Health Business Retail Manufacturing " Total
N t N « N « N % N % N %

Under 21 
years

0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0

21-29 years 3 7.3 2 9.1 0 0.0 0 0.0 1 1.2 6 3.1
30-39 years 16 39.0 6 27.3 14 45.2 8 40.0 23 28.4 67 34.4
40-49 years 14 34.1 11 50.0 11 35.5 9 45.0 36 44.4 81 41.5
50-59 years 6 14.6 3 13.6 5 16.1 3 15.0 21 25.9 39 19.5
60+ years 6 4.9 0 0.0 1 3.2 0 0.0 0 0.0 195 1.5
Total 41 100.0 22 100.0 31 100.0 20 100.0 31 100.0 195 100.0
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on a manager's perception. As shown in the table, the 
majority (48 managers, 75.9%) of the respondents were 30 
to 49 years of age, which was consistent across all indus
tries .

In conclusion, demographic data for the 195 respon
dents indicated that the average respondent for this 
study:

1. Managed finance, operations, human resources, 
marketing, or other;

2. Held the title of "manager";
3. Had over 11 years of experience;
4. Was a college graduate; and
5. Was between 30 and 49 years of age.

Hours Worked
In addition to demographic information, data were 

collected on the number of hours generally worked by both 
management and staff. The number of hours worked was 
surveyed to determine whether work weeks, on average, were 
increasing or decreasing in length. Respondents were 
asked to indicate the range of hours they typically worked
in a week as well as the typical work week of their staff.
Tables 22 and 23 show the distribution of respondents by 
the number of hours they typically worked in a week. Num
bers of respondents for each industry and in total, with 
respective percentages, are presented. Table 22 reflects
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Table 22
Distribution of working Hours per Week for Managers

Hours
Finance Health Business Retail Manufacturing Total
N % N % N « N % N % N «

Under 40 2 4.9 0 0.0 0 0.0 0 0.0 0 0.0 2 1.0
40-45 13 31.7 7 31.8 9 29.0 7 35.0 18 22.2 54 27.7
46-50 11 26.8 7 31.8 11 35.5 5 25.0 25 30.9 59 30.3
51-55 8 19.5 4 18.2 6 19.4 5 25.0 26 32.1 49 25.1
56-60 5 12.2 4 18.2 4 12.9 2 10.0 9 11.1 24 12.3
60+ 2 4.9 0 0.0 1 3.2 1 5.0 3 3.7 7 3.6
Total 41 100.0 22 100.0 31 100.0 20 100.0 81 100.0 195 100.0
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Table 23
Distribution of Working Hours per Week for Staff

Hours
Finance Health Business Retail Manufacturing Total
N « N % N % N « N % N «

Under 40 9 21.9 2 9.1 2 6.4 1 5.0 3 3.7 17 8.7
40-45 22 53.7 16 72.7 16 51.6 15 75.0 44 54.3 113 57.9
46-50 8 19.5 2 9.1 10 32.3 2 10.0 26 32.1 48 24.6
51-55 1 2.4 2 9.1 1 3.2 2 10.0 5 6.2 11 5.6
56-60 1 2.4 0 0.0 2 6.5 0 0.0 3 3.7 6 3.1
60+ 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
Total 41 100.0 22 100.0 31 100.0 20 100.0 81 100.0 195 100.0
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managerial work weeks and Table 23 staff work weeks.

Based upon the results presented in Tables 22 and 23, 
respondents typically worked more than 40 hours per week. 
The majority of managers (139 respondents, 71.3%) worked 
more than 46 hours per week. The majority of staff mem
bers (113 respondents, 57.9%), on the other hand, worked 
between 40 and 45 hours per week. Few staff members (17 
respondents, 8.7%) worked more than 51 hours per week, 
whereas 80 (41.0%) of the managers responding to the 
survey worked more than 51 hours per week. Finally only 2 
(1%) of the managers worked less than 40 hours per week, 
compared with 17 respondents (8.7%) for staff employees.

Industries were represented fairly consistently among 
the ranges of hours worked. However, the financial indus
try for staff employees had the highest number of people 
working less than 40 hours per week (9 respondents,
21.9%), which is much higher than for other industries in 
that category.

For both managers and staff, respondents in the 
manufacturing industry worked the most hours. Sixty-three 
managers (77.8%) and 34 staff (42.0%) worked 46 or more 
hours per week. On the other hand, finance managers 
worked the least hours (26 managers, 63.4%), and health 
staff worked the least hours for staff (4 staff members, 
18.2%), at or above 46 hours per week. The work week 
profile indicated that managers typically worked more than

i
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46 hours per week and staff less than 46 hours per week.

Statistical Analyses
The research conducted relied principally on informa

tion and data obtained from both primary and secondary 
sources. To analyze these data appropriately, both de
scriptive and inferential statistical procedures were 
used. Descriptive statistics were used to answer research 
questions raised from the responses in the survey instru
ment. Inferential statistics, using an ANOVA, tested the 
hypotheses.

In addition, further comparisons using the Tukey HSD 
post hoc multiple comparison test procedure examined 
possible differences resulting from the five industries.

Efficiency as a Management 
Concern

Section II of the survey presented statements that 
provided an indication of the perception of managers 
toward efficiency in the organization. To determine 
whether the respondents believed that efficiency was a 
current concern, a mean was calculated for all respondents 
for Questions 1, 2, 3, 4, 5, 6, 8, and 20 of Section II. 
The threshold score for determining whether efficiency was 
or was not a concern of management was 3.50. The distri
bution of total respondents (number and percentage of 
total) by mean score for the eight questions in Section II
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is shown in Table 24.

Table 24
Distribution of Total Sample: Perception of 

Efficiency as a Management Concern

Analysis Score Range N %
Is a concern 3.50-5.00 104 53.10
No opinion 2.50-3.49 92 46.90
Not a concern 1.00-2.49 0 0.00
Total 196 100.0

As indicated in Table 24, the majority of respondents 
(104 respondents, 53.1%) perceived that efficiency was a 
current concern, with mean scores meeting or exceeding the 
threshold of 3.50. Overall, the mean for the sample is 
3.46, with a standard deviation of 0.42. The distribution 
of scores is shown graphically in the histogram in Figure 
2 .

The y axis of Figure 2 consists of the number of 
respondents in the sample. The x axis identifies the mean 
response for the statements pertaining to efficiency as a 
management concern in Section II of the survey instrument.

Table 25 shows the respondents distributed by indus
try and score. This table arrays the percentage of the 
total respondents for each industry by their perception of 
efficiency as a current concern of management.

As indicated in Table 25, the majority of the indus-
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Table 25
Distribution of Respondents by Perception of Efficiency as a 

Management Concern Across Industries

Perception
Finance Health Business Retail Manufacturing Total
N « N » N « N « N % N «

Concern 23 56.2 16 72.9 14 43.6 8 40.0 43 53.1 104 53.1
No opinion 18 43.8 6 27.1 18 56.4 12 60.0 38 46.9 92 46.9
No concern 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0 0 0.0
Total 41 100.0 22 100.0 32 100.0 20 100.0 81 100.0 196 100.0
Mean 3.46 3.65 3.41 3.36 3.46 3.46
Std. Dev. .36 .44 .41 .30 .46 .42
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tries have indicated that efficiency is a current concern, 
with more than 50% of the respondents having scores meet
ing or exceeding the threshold of 3.50. Only respondents 
from business services and retail trade indicated other
wise.

Perceived Level of Efficiency
The perceived level of efficiency was determined from 

statements appearing in Section II of the survey. Specif
ically, questions 7 and 9-19 were designed to ascertain 
the level of efficiency that the manager perceived cur
rently existing in his/her company. Once again, the 
threshold score was 3.5. However, for this question an 
average score of 3.5 or better was indicative of a highly 
efficient organization, at least from the respondents' 
perspective.

Table 26 shows the distribution of the total sample 
by three levels of perception: highly efficient, moder
ately efficient, and not efficient. The perception cate
gory is based upon the mean score for the 12 statements in 
Section II (identified above).

According to Table 26, the majority of the respon
dents perceived their companies to be moderately effi
cient. Few of the respondents indicated a highly effi
cient organization (17 respondents, 8.7%).

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

237
Table 26

Distribution of Total Sample: Perception of 
Efficiency Level in the Company

Analysis Score Range N %
Highly
efficient

3.50-5.00 17 8.70

Moderately
efficient

2.50-3.49 125 63.80

Not efficient 1.00-2.49 54 27.50
Total 196 100.00

A distribution of actual mean scores for the entire 
sample is graphically displayed in the histogram in Figure 
3.

The y axis in Figure 3 consists of the number of 
respondents in sample. The x axis identifies the mean 
response for statements pertaining to the perceived level 
of efficiency.

As shown in Figure 3, most of the scores for the 
sample are clustered in the middle range, yielding an 
overall mean score of 2.78, with a standard deviation of 
.48.

Table 27 reflects the distribution of respondents by 
perceived level of efficiency for each of the five indus
tries included in the study. This table compares industry 
perceptions of efficiency level within the organization. 
The findings in the table are consistent across the total 
sample, with the majority of responses from all industries
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Table 27
Distribution of Means by Industry, Perceived Level of 

Efficiency (Percentage of Total Responses)

Perception of 
Efficiency

Finance Health Business Retail Manufacturing Total
N % N « N % N « N % N «

High 4 9.8 2 9.5 3 9.1 1 5.0 7 8.8 17 8.7
Moderate 25 68.0 15 68.0 23 72.1 15 75.0 47 58.0 125 63.8
Low/none 12 29.2 5 22.5 6 18.8 4 20.0 27 33.2 54 27.5
Total 41 100.0 22 100.0 32 100.0 20 100.0 31 100.0 196 100.0
Mean 2.74 2.81 2.87 2.88 2.73 2.78
Std. Dev. .55 .45 .46 .46 .47 .48 |
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in the "moderately efficient" category.

Factors Affecting Efficient 
Operations

Respondents were asked to rate the effect a given 
factor had on the efficiency of their company. Thirty 
factors were identified that typically could have an 
effect on efficiency. Factors were rated on a 5-point 
scale from very negatively affecting efficiency (5) to 
very positively affecting efficiency (1). The threshold 
scores to determine whether the factor negatively or 
positively affects efficiency were: (a) a score of 4 or 
above indicated a negative impact, (b) a score of 3 indi
cated no impact, and (c) a score of 2 or below indicated a 
positive impact. Each factor was assessed independently 
to determine the general consensus of whether it positive
ly or negatively affected efficiency. To evaluate this 
impact, 50% was used as the threshold indicating general 
consensus (majority opinion) that the factor either posi
tively or negatively affected efficiency.

Table 28 shows each factor based upon the number and 
percentage of respondents and their perception of impact 
on efficiency. Factors are arrayed in descending order 
based upon the number and percentage in the first column—  

positive impact.
The majority (21 of 30) of the factors were perceived 

as having a positive effect on efficiency, with the major-
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Table 28
Distribution of Total Sample by the Type of Impact 

the Factor Has on Efficiency (N = 196)

Factor
Positive Impact Negative Impact No Impact Total

N « N « N « N «
Technology 171 87.3 10 5.1 25 7.7 196 100.0
Staff training 154 78.6 6 3.1 36 18.4 196 100.0
Work tools 148 75.5 12 6.1 36 18.4 196 100.0
Management caliber 145 74.0 23 11.7 28 14.3 196 100.0
Amt. tech. available 143 73.0 26 13.2 27 13.8 196 100.0
Communicaton 142 72.4 26 13.3 28 14.3 196 100.0
Management experience 140 71.4 21 10.7 35 17.9 196 100.0
Customers 139 70.9 19 9.7 38 19.4 196 100.0
Management quality 139 70.9 20 10.2 37 18.9 196 100.0
Staff selection 134 68.3 24 12.2 38 19.4 196 100.0
Planning process 131 66.9 30 15.3 35 17.9 196 100.0

| Standards 131 66.8 18 9.2 47 24.0 196 100.0
1 Work environment 125 63.8 22 11.2 49 25.0 196 100.0
| Business growth 122 62.3 33 16.8 41 20.9 196 100.0

(continued on following page)
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Table 28 (continued)

Factor
Positive Impact Negative Impact No Impact Total

N % N % N « N «
Mgmt. training programs 122 62.2 12 6.1 62 31.6 196 100.0
Incentives 119 60.7 23 11.7 57 27.6 196 100.0
Software changes/upd. 119 60.7 41 20.9 36 18.4 196 100.0
Work process 109 55.6 22 11.2 65 33.2 196 100.0
Po 1 ic ies/procedures 104 53.1 40 20.5 52 26.5 196 100.0
Manuals/documentation 100 51.0 32 16.3 64 32.7 196 100.0
Organization structure 98 50.0 38 19.3 60 30.6 196 100.0
Budget 96 49.0 49 25.0 51 26.0 196 100.0
Management styles 96 49.0 47 24.0 53 27.0 196 100.0
Meetings 81 41.3 75 38.2 40 20.4 196 100.0
Office layout 75 38.2 34 17.4 87 44.4 196 100.0
Compliance requirements 65 33.2 67 34.2 64 32.7 196 100.0
Office furniture 64 32.7 24 12.3 108 55.1 196 100.0
Audit s/examinat ions 61 31.2 55 28.1 80 40.8 196 100.0
Management/staff turnover 54 27.6 88 44.9 54 27.6 196 100.0
Paper volume 27 13.8 122 62.3 52 24.0 196 100.0 242
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ity (50%) of the sample assigning a score of "very posi
tively" (1) or "positively" (2). Paper volume/accumula
tion was the only factor viewed as negatively affecting 
efficiency by a majority of the sample (122 respondents, 
62.3%). The only other majority perception occurred with 
the factor "office furniture"; 108 respondents (55.1%) in 
the sample perceived that this factor had no impact on 
efficiency. Few of the factors were perceived as nega
tively affecting efficiency.

Cross-industry perceptions of factors affecting 
efficiency are compared in Table 29. Factors are ranked 
for each industry from the factor most positively viewed 
to the factor least positively viewed. The ranking is 
made based upon the mean score for each factor determined 
for each industry and in total. For ease of comparison 
and presentation, factors were assigned a numeric value 
from 1 to 30 for each industry. This value represented 
the ranking within each industry. A ranking of 1 indi
cated that the factor was viewed as the most positive 
factor while a ranking of 30 indicated that the factor was 
viewed as the most negative factor in terms of its impact 
on efficiency. Although factors may carry the same numer
ic rank across industries, the mean score was not neces
sarily the same across industries. The ranking was used 
simply to compare industry perceptions.

In conclusion, technology appeared to be high on the
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Table 29

Ranking of Factors by Impact on Efficiency from Most 
Positively (1) to Least Positively (30)

Factor FIN HLTH BUS RET MFG TOTAL
Technology 2 4 1 1 1 1
Staff training 3 1 6 5 2 2
Work tools 10 8 7 3 5 7
Management caliber 4 10 8 7 3 4
Amount of technolo
gy available

14 14 2 6 8 9

Communication 1 7 3 14 4 3
Management experi
ence

9 12 13 11 10 10

Customers 13 2 9 2 6 5
Management guality 6 5 4 15 7 6
Staff selection 8 9 5 4 9 8
Planning process 11 11 14 8 16 15
Standards 5 3 18 16 15 11
Work environment 16 17 12 10 13 13
Business growth 21 15 15 9 12 16
Management training 
programs

12 6 10 12 14 12

Incentives 7 24 16 19 11 14
Software changes/ 
updates

0 9 11 17 20 18

Work process 15 13 19 8 19 17
Policies/procedures 23 16 22 23 22 22
Manuals/ documenta
tion

17 20 23 24 18 19

Organization struc
ture

19 23 21 22 21 21

Budget 24 26 17 18 23 23

(continued on following page)
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Table 29 (continued)
245

Factor FIN HLTH BUS RET MFG TOTAL
Management styles 25 18 20 21 17 20
Meetings 26 22 27 20 28 27
Office layout 22 21 24 27 24 24
Compliance require
ments

28 27 26 26 27 28

Office furniture 18 28 25 25 25 25
Audits/examinations 27 25 28 28 26 26
Management/staff 
turnover

9 29 29 29 29 29

Paper volume/ accu
mulation

30 30 30 30 30 30
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list contributing to the efficiency of the organizations, 
and paper is viewed unanimously as a negative influence on 
efficiency.

Methods for Promoting Efficiency 
in the Organization

Section IV of the survey provided a listing of meth
ods that managers might use to promote efficiency within 
the organization. The managers responded by indicating 
methods that were most frequently used to promote produc
tivity and efficiency in the company. Respondents were 
asked to rate each method on a 5-point scale as to the 
degree of use from "never" (1) to "always" (5). Those 
methods most frequently used were represented with scores 
of four or above, and those least used were represented by 
scores of two or below. A score of three indicated that 
the method was sometimes used, representing a neutral 
posture toward the method.

Table 30 shows the distribution of respondent percep
tions in total (most used, least used, and sometimes 
[neutral] used methods) to promote productivity and effi
ciency. The actual methods were ranked in descending 
order based upon the number and percentage of the methods 
most used. The other numbers and percentages are provided 
for purposes of comparison.

The methods used most often by the majority of the 
respondents for improving productivity and efficiency
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Table 30
Distribution of Total Sample by the Degree of Use of the 

Method to Promote Efficiency/Productivity (N = 196)

Method
Most Least Neutral Total |

N » N % N « N %
Use performance goals 110 56.1 29 14.8 57 29.1 196 100.0
Ask people who do 
work

107 54.6 38 19.4 51 26.0 196 100.0

Provide training to 
users

101 51.5 25 12.7 70 35.7 196 100.0

Develop plans 90 45.9 22 11.2 84 42.9 196 100.0
Establish standards 87 44.4 35 17.8 74 37.8 196 100.0
Use a task force 80 40.9 36 18.4 80 40.8 196 100.0
Increase feedback to 
staff

79 40.5 26 13.2 91 36.2 196 100.0

Automate tasks 76 38.8 29 14.8 91 46.4 196 100.0
Train managers 73 37.2 49 25.0 74 37.8 196 100.0
Reduce spending 71 36.2 41 20.9 84 42.9 196 100.0
Do it yourself 63 32.2 39 19.9 94 48.0 196 100.0

(continued on following page)
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Table 30 (continued)

| Method
Most Least Neutral Total

N « N « N t N %
Flowchart work 
process

61 31.1 80 40.8 55 28.1 196 100.0

Use motivational 
I technology

54 27.6 60 30.6 82 41.8 196 100.0
I Hire a consultant 45 22.9 77 39.3 74 37.8 196 100.0
Freeze hiring 43 22.0 69 35.2 84 42.9 196 100.0
Reduce staff 29 14.8 83 42.3 84 42.9 196 100.0
Hire new people 28 14.3 82 41.8 86 43.9 196 100.0
Micromanage 27 13.8 108 55.1 61 31.1 196 100.0
Implement piece-rate 14 7.1 141 71.9 41 20.9 196 100.0
Perform time studies 13 6.6 108 55.1 75 38.3 196 100.0
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were: (a) using performance goals, (b) asking people who 
do the work, and (c) providing training to the users. In 
contrast, the methods least often used by the respondents 
were: (a) micro-managing the work process, (b) implement
ing piece-rate, and (c) performing time studies. The 
perceptions of the respondents for these methods were 
obviously clear, indicating very little use. Other meth
ods, unfortunately, did not illustrate as clear a percep
tion in terms of preference.

Table 31 provides a comparison of industry percep
tions in terms of the frequency of use for these methods. 
For each method by industry, a numeric value was assigned 
from 1 to 20 to indicate the degree of use in descending 
order. A numeric value of 1 indicated the most frequently 
used method according to the respondents, and a value of 
20 indicated the least frequently used method to improve 
efficiency in the organization. The rankings are deter
mined for each industry by the mean scores for all respon
dents for the particular method. The highest mean score 
received the numeric value of 1 with the lowest mean score 
the value of 20. Although mean scores are different than 
distribution of scores as in Table 30, they nevertheless 
provide a preference perception for each group.

The rankings of methods across industries appears to 
be consistently arrayed. The implementation of piece- 
rate, for example, is unanimously ranked last as the least
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Table 31
Ranking of MethodB by Degree of Use for Improving Productivity and/or 

Efficiency, from Host Frequent (1) to Least Frequent (20)

Method
Finance Health Business Retail Manufacturing Total

Rank Mean Rank Mean Rank Mean Rank Mean Rank Mean Rank Mean
Use
performance
goals

1 3.8 3 3.5 4 3.5 7 3.4 1 3.5 1 3.5

Ask people 
who do work

6 3.5 6 3.3 1 3.7 2 3.7 3 3.4 4 3.5

Provide 
training to 
users

4 3.6 1 3.7 2 3.7 5 3.5 5 3.3 2 3.5

Develop plans 5 3.5 8 3.1 6 3.4 4 3.5 2 3.5 5 3.4
Establish
standards

3 3.7 2 3.5 11 3.2 1 3.7 9 3.1 6 3.3

Use a task 
force

7 3.4 7 3.2 8 3.3 10 3.1 6 3.2 7 3.3

Increase
feedback

2 3.7 4 3.4 3 3.5 8 3.4 4 3.4 3 3.5

Automate
tasks

e 3.3 9 3.1 5 3.5 9 3.3 8 3.2 8 3.3

(continued on following page)
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Table 31 (continued)r Finance Health Business Retail Manufacturing Total
Method Rank Mean Rank Mean Rank Mean Rank Mean Rank Mean Rank Mean
Train
managers

11 3.1 10 3.0 9 3.3 3 3.5 11 3.1 10 3.1

Reduce
spending

9 3.2 5 3.3 10 3.2 6 3.4 10 3.1 9 3.2

Do it 
yourself

12 3.0 13 2.9 7 3.4 11 3.1 7 3.2 11 3.1

Flowchart 
work process

13 3.0 11 3.0 14 2.9 16 2.5 14 2.8 14 2.8

Use
mot ivat ional 
technology

10 3.1 14 2.9 12 3.1 12 2.9 13 2.8 12 2.9

Hire a 
consultant

14 3.0 12 2.6 13 3.1 17 2.5 15 2.7 15 2.8

Freeze hiring 15 2.9 15 2.9 15 2.9 13 2.7 12 2.9 13 2.9
Reduce staff 18 2.4 16 2.7 16 2.8 18 2.5 16 2.7 17 2.6
Hire new 
people

16 2.8 18 2.6 17 2.6 15 2.7 17 2.7 16 2.7

Micro-roanage 19 2.4 19 2.4 18 2.4 14 2.7 18 2.4 18 2.4

(continued on following page) 251



www.manaraa.com

R
eproduced 

with 
perm

ission 
of the 

copyright 
ow

ner. 
Further 

reproduction 
prohibited 

w
ithout 

perm
ission.

Table 31 (continued)

Method
Finance Health Business Retail Manufacturing Total

Rank Mean Rank Mean Rank Mean Rank Mean Rank Mean Rank Mean
Implement
piece-rate

20 1.9 20 1.7 20 1.7 20 2.1 20 1.8 20 1.8

Perform time 
studies

17 2.5 17 2.6 19 2.1 19 2.1 19 2.2 19 2.3
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used method to promote productivity and/or efficiency. In 
contrast, although not unanimous, the use of performance 
goals is consistently at the top of this list, along with 
asking people who do the work and training of users.

Level of Efficiency Created by 
Information Technology

Information technology has been heralded as an en- 
abler for empowering employees and providing leverage for 
existing staff to produce more. Although the "enabler" 
title is classically used to describe the capability of 
information technology, one of the questions raised in the 
study was whether information technology does, in fact, 
improve efficiency. "Information Technology and Efficien
cy, " Section V of the survey, presented 20 statements 
designed to obtain respondents' perceptions.

Section V of the survey is used to address two re
search questions on the perceptions of the efficiency 
created as a result of information technology and the 
purpose of information technology. Respondents were asked 
to indicate agreement or disagreement with statements 1-10 
on a 5-point scale, "strongly disagree” (1) to "strongly 
agree" (5). The overall mean score for all 10 statements 
was calculated to ascertain whether the utilization of 
information technology was perceived as improving effi
ciency in the organization. An overall rating was deter
mined, consistent with the following: (a) a rating of
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3.50-5.00 indicated that information technology had im
proved efficiency, (b) a rating of 2.51-3.49 indicated 
that there was no impact, and (c) a rating of 1.00-2.50 
indicated that information technology had not improved 
efficiency.

Table 32 shows the mean scores by industry for the 
first 10 statements in Section V, providing an overall 
illustration of the respondents' perception of information 
technology's effect on efficiency.

Table 32
Mean Score by Industry of Respondent Perceptions of 

Information Technology's Affect on Efficiency

Industry Mean Std. Dev.
Finance 2.85 .53
Health 2.96 .55
Business 3.09 .54
Retail trade 3.05 .56
Manufacturing 2.88 .54
Total 2.93 .54

According to Table 32, industry mean scores as well 
as the total sample fall within the "no impact" range. 
With average scores clustered around a rating of 3, most 
respondents had "no opinion" or took a neutral position, 
indicating a perception of no impact on efficiency.

Figure 4 graphically depicts a distribution of the
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scores in the form of a histogram. This chart visually 
shows not only the range of scores but also a comparison 
of mean scores by respondent preference.

The y axis of Figure 4 consists of the number of 
respondents in sample. The x axis identifies the mean 
response for statements pertaining to the perceived effect 
of information technology on efficiency. The most promi
nent mean score for the sample was 3.00, indicating no 
impact and supporting the overall means in Table 32.

Because each of the 10 statements was designed to 
obtain a perception from the responding manager, the 
combined statements (mean) served as an indicator of the 
overall impact of information technology on efficiency. 
Table 33 presents each of the 10 statements and displays 
the number of responses and percentage of the total re
sponses for each. This information was obtained from 
frequency distributions developed for the responses to 
each statement. The perception categories (agree, dis
agree, and no opinion) were based upon the score assigned, 
as follows: (a) a score of 4 or 5 indicated agreement with 
the statement; (b) a score of 3 indicated no opinion about 
the statement; and (c) a score of 1 or 2 indicated dis
agreement with the statement.

As indicated in Table 33, a number of majority opin
ions (50% or over) existed with regard to individual 
statements. The majority opinions were either agreement

i
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Table 33
Efficiency and Information Technology: Sample Agreement/Disagreement 

with Each Statement (% of Total Respondents)

| Statement
Agree Disagree Neutral Total |

N « N « N « N %
I 1. When new technology is 
purchased, more time is 
available for other duties.

77 39.3 80 40.8 39 19.9 196 100.0

2. When new computer 
technology is purchased, job 
behaviors and procedures are 
changed to use and to apply 
the new technology.

118 60.2 47 23.9 31 15.8 196 100.0

3. Our company adequately 
trains employees on all new 
technologies purchased 
(software and hardware).

68 34.7 92 47.0 36 18.4 196 100.0

4. We keep up with software 
upgrades and changes.

102 52.1 51 26.0 43 21.9 196 100.0

5. New technology has 
permitted us to improve our 
productivity and efficiency.

143 72.9 17 8.7 36 18.4 196 100.0

6. Computerization has not 
reduced work week hours.

149 76.0 26 13.2 21 10.7 196 100.0

(continued on following page)
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Table 33 (continued)

| Statement
Agree Disagree Neutral Total

N % N « N « N %
I 7. Employees use technology 
1 available to them to the 
| fullest.

36 18.4 110 56.1 50 25.5 196 100.0

I 8. Our company, after 
1 purchasing new technology,
1 always follows up to ensure 
1 that the benefits proposed in 
I the cost justification are 
| actually obtained.

27 13.7 125 63.8 44 22.4 196 100.0

9. The cost of technology is 
equal to the value created in 
efficient operations.

66 33.7 55 28.1 75 38.3 196 100.0

10. The purchase and 
application of information 
technology has directly 
reduced our operating 
expense.

51 26.0 72 36.7 73 37.2 196 100.0
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or disagreement, not neutral or no opinion. Statements 1, 
3, 9, and 10 were evenly split among the perception cate
gories, with no specific direction for the response. Most 
of these questions related to the cost of information 
technology and/or time.

Purpose of Information 
Technology

Information technology has been increasing in popu
larity and usage considerably during recent years. Espe
cially today, with the rate of spending on information 
technology, usage continues. The second portion of Sec
tion V (statements 11-20) was directed specifically at 
obtaining managerial perceptions about the purpose for 
information technology. Unlike the previous portion of 
Section V, an overall mean was not calculated for all 
responses because the statements were designed and pre
sented to obtain individual perceptions rather than a 
combined score for all 11 statements.

Table 34 provides an assessment for each of the 10 
statements (11 through 20) for the entire sample. For 
each statement, the percentage of responses for the sample 
are distributed based upon whether they agreed, disagreed, 
or had no opinion with regard to the statement. This is 
determined by the actual score assigned by the respondent. 
Percentages were determined for each statement by the 
number of respondents assigning scores, as follows: (a) a
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Table 34
Purpose of Information Technology: Distribution of Sample 

Agreement or Disagreement with Each statement 
by Percent of Total Respondents (N = 196)

Statement
Agree Disagree Neutral Total

N % N % N % N %
11. The use of technology 
creates more work.

54 27.5 78 39.8 64 32.7 196 100.0

12. Computer technology is 
designed to make us more 
productive.

154 78.5 14 7.1 28 14.3 196 100.0

13. New software makes our 
jobs easier.

108 55.1 20 10.2 68 34.7 196 100.0

14. He know the purpose of 
technology and how to use it.

82 41.8 53 27.0 61 31.1 196 100.0

15. Technology creates access 
to more information which 
creates more work for ub to 
manage.

105 53.6 52 26.5 39 19.9 196 100.0

16. The additional 
information we can now access 
from technology makes us more 
efficient.

107 54.6 33 16.8 56 28.6 196 100.0

(continued on following page)
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Table 34 (continued)

Statement
Agree Disagree Neutral Total

N % N % N % N «
17. He know exactly what to 
do with the additional 
information available as a 
result of new technology.

34 17.3 91 46.5 71 36.5 196 100.0

18. Technology has created 
more information from which 
we must make more decisions 
and choices.

148 75.5 15 7.6 33 16.8 196 100.0

19. Advances in technology 
meet our business needs.

102 52.1 29 14.8 65 33.2 196 100.0

20. Our business and personal 
lives have been improved by 
technology.

145 74.0 22 11.2 29 14.8 196 100.0
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score of 4 or 5 indicated agreement with the statement;
(b) a score of 3 indicated no opinion regarding the state
ment; and (c) a score of 1 or 2 indicated disagreement 
with the statement.

The majority of the respondents (154 respondents, 
78.5%) believed that information technology is designed to 
make us more productive. Although the largest percentage 
of managers disagreed with the statement (statement 11) 
that technology creates more work (78 respondents, 39.8%), 
this is by no means a majority opinion. Statement 15, in 
contrast, reflected a majority opinion that information 
technology does create more work by creating access to 
more information. This statement was further confounded 
when the largest percentage of managers believed that they 
were not certain what to do with the information available 
(statement 17) as a result of information technology (91 
respondents, 46.5%).

In summation, the findings from the entire sample 
indicated that:

information technology is a productivity tool; 
information technology creates access to infor

mation which requires management;
uncertainty exists regarding what to do with the 

information created from information technology; and
overall, information technology has helped to 

improve our business and personal lives.
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Although this information is for the sample as a 

whole, a look now at the responses by industry provides 
further refinement of the information findings.

Table 35 displays the largest percentage of the three 
categories: "agree," "disagree," or "neutral." A letter
is used to designate whether the percentage reflected 
indicates either agreement (A), disagreement (D), or no 
opinion (N). In this way comparisons can be made among 
industries for each statement presented.

According to the results in Table 35, the comparison 
of industry findings indicated that all statements were 
unanimous in perception percent. The exceptions to this 
included statements 11, 16, and 17. For statement 11, the 
retail and manufacturing industries were unsure whether 
technology created more work or not. The retail industry 
was unsure whether the additional work created from infor
mation technology created more work, and the business 
services industry was unsure whether employees knew exact
ly what to do with the additional information created from 
technology. Aside from these items, there were no other 
inconsistencies among the industries represented.

Table 36 shows mean scores for each of the statements 
by industry. Mean scores are arranged in descending 
order. This indicates which of the statements had the 
highest level of agreement to the lowest by industry.

For the majority of industries, statement 12 was most
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Table 35
PurpoBe of Information Technology: Percentage and Number 

of Total Respondents by Industry

Statement No.
Finance Health Business Retail Manufacturing Total
N % N % N % N % N N %

11 30 73.2D 10 45. 5D 22 68.8D 9 45. ON 32 39. 5N 78 39. 8D
12 31 75. 6A 12 54. 6A 27 84. 4A 17 85.0A 67 82. 7A 154 78. 5A
13 25 60. 9A 14 63. 6A 27 84.4A 13 65. 0A 39 48.1A 108 55.1A
14 17 41. 5A 9 40. 9A 21 65. 7A 8 40. OA 32 39. 5A 82 41.8A
15 19 46. 3 A 12 54. 6A 19 59.4A 9 45. OA 46 56.8A 105 53. 6A
16 21 51. 5A 14 63.6A 17 53. 1A 9 45. ON 47 58.1A 107 54. 6A
17 21 51.2D 13 59. 0D 15 46.9N 10 50. OD 35 43. 2D 91 46. 5D
18 29 70. 8A 19 86.3A 23 71.9A 15 75. OA 62 76. 5A 148 75. 5A
19 20 48.8A 12 54. 6A 18 56.3A 14 70. OA 38 46. 9A 102 52.1A
20 29 70. 8A 17 77.2A 25 78. 2A 15 75. OA 59 72.9A 145 74. OA
Note: A = Agree; D = Disagree; N = Neutral.
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Table 36
Purpose of Information Technology: Ranking of Mean Scores 

by Statement and Industry

Finance Health Business Retail Manufacturing Total
Avg. « Avg. * Avg. * Avg. « Avg. * Avg. *
3.90 12 3.86 20 3.94 12 3.85 12 3.88 12 3.83 12
3.85 20 3.86 18 3.72 20 3.75 20 3.78 18 3.76 18
3.76 18 3.59 16 3.66 18 3.75 18 3.68 20 3.75 20
3.59 13 3.50 19 3.56 14 3.70 13 3.47 16 3.48 13
3.37 16 3.50 13 3.53 15 3.65 19 3.43 13 3.43 16
3.34 19 3.36 12 3.47 19 3.30 16 3.42 15 3.41 19
3.24 15 3.23 15 3.41 16 3.25 15 3.33 19 3.36 15
3.07 14 3.09 14 3.34 13 3.15 14 3.04 14 3.15 14
2.80 11 2.95 11 2.97 11 2.70 17 2.89 11 2.87 11
2.59 17 2.50 17 2.78 17 2.70 11 2.75 17 2.69 17
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often cited with the highest mean, a total average of 
3.83. This indicated general agreement that information 
technology is designed to make business more productive. 
Only the health services industry did not share this 
perception.

Statements 11 and 17 produced the lowest mean scores 
(group average 2.87 and 2.69, respectively). This re
sponse clearly indicated uncertainty in both whether 
information technology created more work and what to do 
with the additional information made available from infor
mation technology.

Use of Taylor's Theories Today
The theories developed by Taylor in the early part of 

this century were instrumental in improving the efficiency 
of businesses and the country at that time. To determine 
whether companies are using Taylor's theories today, 15 
statements were developed and included in Section VI of 
the survey instrument. Each statement was designed to 
emphasize one of the four key principles of scientific 
management. A response indicating agreement with the 
statement was indicative of use of the principle.

The statements related to each of the four principles 
of scientific management follow:

- Principle 1: Statements 1, 4, 6, and 10;
- Principle 2: Statements 2, 3, 11, and 14;
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- Principle 3: Statements 7, 8, and 9; and
- Principle 4: Statements 5, 12, 13, and 15.

Respondents were asked to rate each statement on a 5-point 
scale as to the degree of agreement or disagreement with 
the statement. Based upon the ratings (average and indi
vidual), use of Taylor's theories could be determined.

Mean scores for each grouping of statements must 
exceed 3.25 to indicate use of the principle. Usage of 
three of the four principles was an indication that Tay
lor's theories were being applied in the organization, as 
long as the first principle is one of the three.

Table 37 shows the distribution of the responses 
indicating nonuse or uncertainty of the use of the scien
tific management principles as determined with this scale: 
(a) strongly agree (SA) or agree (A) indicated use of the 
principle; (b) no opinion (N) indicated uncertainty; and 
(c) strongly disagree (SD) or disagree (D) indicated no 
use of the principle. Although not a consensus (over 50%) 
in all cases, the majority or largest percentage of re
sponses indicated agreement with the four statements.

Table 38 presents the mean scores calculated by 
industry for each of the four groups of statements relat
ing to scientific management use. The purpose of Table 38 
is to compare means by industry for each of the principles 
of scientific management.
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Table 37
Distribution of Sample by Degree of Use of the Four Principles 

of Scientific Management, Percent to Total

Principle
Use Nonuse Uncertain Total

N % N % N « N «
1. The development of a 
science for every aspect of a 
worker's job.

79 39.7 76 38.8 41 21.5 196 100.0

2. Workers are scientifically 
selected, trained, and 
educated on the work that 
will be done.

90 45.9 60 30.7 46 23.4 196 100.0

3. Managers work closely with 
employees to ensure that 
tasks are completed according 
to the principles of science 
previously developed.

101 51.7 58 29.4 37 18.9 196 100.0

4. Management and workers 
divide work almost equally 
between them, based upon the 
individual better suited for 
the task.

80 40.8 72 36.7 44 22.5 196 100.0
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Table 38

Scientific Management Use by Industry

Industry PI Mean P2 Mean P3 Mean P4 Mean
Finance 2.98 3.21 3.28 3.09
Health 3.08 3.39 3.39 2.97
Business 3.05 3.32 3.19 3.22
Retail 3.14 3.10 3.27 2.95
Manufacturing 2.86 3.04 3.23 3.00
Total 2.97 3.17 3.25 3.04

As shown in Table 38, the third principle was consis
tently the highest rated principle for each industry. 
Principle 3 of Taylor's theories requires management to 
work closely with employees to ensure that tasks are 
completed in accordance with how they are defined by 
management. In addition, Principle 2 showed higher means 
for both the health and business services industries. 
Principle 2 refers to the scientific selection and train
ing of workers.

Although all principles for the total sample revealed 
means in the 3+ range, only the first principle fell below 
this (2.97 average). This principle is the one that 
involves Taylor's core philosophy, the scientific analysis 
of work processes/tasks. The survey findings show that 
this principle is least used today.

To determine whether Taylor's principles are used 
today or not, three of the four principles must have

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

I
i
t

!

270
scores exceeding 3.25 (those involving four statements). 
Because Principle 3 only involves three statements in the 
survey, a threshold of 3.00 must be attained to be count
ed. To indicate use of Taylor's principles, not only must 
three of the four principles exceed these thresholds, but 
one of the three principles included must be Principle 1—  

Taylor's core principle and the foundation for scientific 
management. Based upon this explanation, Table 39 shows 
the distribution of respondents by industry, using Tay
lor's principles of scientific management.

According to the results of the survey, 38.3% of the 
responding managers actually use Taylor's principles.
This is not a majority, however, indicating that Taylor's 
principles are only in limited use today.

Information Technology Use 
Information technology use is the second independent 

variable of the research study. Information technology is 
determined based upon an index from responses to Section I 
of the survey. Questions 8 through 11 of Section I are 
used to assess information technology use. For each 
question, the response checked is assigned a point value 
as indicated in the coding conventions in Appendix B. The 
combined total of the points determined for the four 
questions is compared to an index (also contained in the 
the coding convention section of Appendix B) that indi-
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cates high, moderate, or low information technology use.

Table 39
Distribution of Survey Respondents Using 

Taylor's Principles of Scientific 
Management by Industry

Industry N % N %
Finance 17 41.5 24 58.5
Health 11 50.0 11 50.0
Business 11 34.4 21 65.6
Retail 10 50.0 10 50.0
Manufacturing 26 32.1 55 67.9
Total 75 38.3 121 61.7

Four basic categories were evaluated to determine the 
level of information technology use (either high, moder
ate, or low):

1. Microcomputer use in the company,
2. Understanding and use of technology,
3. Degree of task automation, and
4. Technology application.
Tables 40 through 43 present the data pertaining to 

these four categories.

Microcomputer Use bv Industry
Table 40 shows the degree of microcomputer use in the 

company by industry. This percent indicates the ratio of 
microcomputers to staff.
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Table 40
Microcomputer Use in the Company (Percent of Total) 

by Industry (N = 196)

PC Use
Finance Health Business Retail Manu f acturing Total
N % N % N % N % N % N %

100% 22 53.6 5 22.7 25 78.1 8 40.0 59 72.8 119 60.7
75-99% 9 22.0 9 40.9 5 15.7 8 40.0 14 17.3 45 23.0
50-74% 6 14.6 3 13.6 1 3.1 0 0.0 3 3.7 13 6.6
25-49% 1 2.4 3 13.6 1 3.1 2 10.0 3 3.7 10 5.1
0-24% 3 7.4 2 9.1 0 0.0 2 10.0 2 2.5 9 4.6
Total 41 100.0 22 100.0 32 100.0 20 100.0 81 100.0 196 100.0
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According to the findings, the combined respondent 

group indicated that 119 respondents (60.7%) had a ratio 
of one to one, or 100%, PC deployment, and a total of 164 
respondents (83.7%) were at or above 75% of PCs. This 
indicates that microcomputer use was intensive in the 
organizations in virtually all industries. The health 
services industry, however, represented the lowest per
centage of the organizations at the 100% level, with only 
5 respondents (22.7%).

Level of Understanding and Use 
of Information Technology

The level of understanding and use of information 
technology categorized by industry as perceived by respon
dents is shown in Table 41.

Although Table 40 indicated a high degree of micro
computer deployment, Table 41 indicates that the under
standing and use of information technology was not as 
high. Although 136 of the respondents (69.4%) indicated 
that understanding and use was in the range of 50% and 
above, 60 respondents (30.6%) were at or below 50%. This 
indicates that although PC deployment is high, understand
ing and use was not at the same levels.

Automation of Tasks
A distribution of the number and percentage of re

spondents by the types of applications automated is pre-
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Table 41
Level of Understanding and Use of Information Technology (N = 196)

Use
Finance Health Business Retail Manufacturing Total
N % N % N % N % N % N %

0-25% 5 12.2 4 18.2 1 3.2 2 10.0 4 4.9 16 8.2
26-50% 10 24.4 10 45.5 3 9.4 4 20.0 17 21.0 44 22.4
51-75% 10 24.4 6 27.3 6 18.7 9 45.0 35 43.2 66 33.7
76-100% 16 39.0 2 9.1 22 68.7 5 25.0 25 30.9 70 35.7
Total 41 100.0 22 100.0 32 100.0 20 100.0 81 100.0 196 100.0
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sented in Table 42. A total of five application areas 
were presented; the sum of the areas checked indicates the 
degree of automation in the company (maximum of 5). These 
categories were included on the survey:

1. Manuals online,
2. Communication via electronic mail,
3. Meeting via video conferencing,
4. Word processing, and
5. Document imaging/retrieval.

These technologies, when considered, indicate the level of 
automation in use in the organization.

The sample revealed a relatively even distribution of 
respondents for 2 to 5 tasks automated, with the majority 
between 2 and 3 tasks automated. Few companies had 1 or 
zero tasks automated (8 respondents, 4.0%).

Technological Sophistication
The degree of technical sophistication in use within 

the companies represented is shown in Table 43. Respon
dents were asked to indicate which of the following tech
nologies were used in their companies:

1. Local-area networks (LANs),
2. Wide-area networks (WANs),
3. Data warehouse,
4. Internet/intranets, and
5. Web page for the company.
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Table 42
Distribution of Sample by Type of Automated Applications 

by Industry (Percent to Total) (N * 196)

Finance Health Business Retail Manufacturing Total 1
N % * N « # N « # N « # N « * N « *
13 31.7 2 8 36.4 2 14 43.8 5 8 40.0 4 24 29.6 4 54 27.6 4
12 29.3 3 5 22.7 3 8 25.0 4 5 25.0 2 22 27.2 3 49 25.0 3
9 21.9 4 4 18.2 4 7 21.9 3 3 15.0 3 18 22.2 2 47 24.0 2
6 14.6 5 4 18.2 3 3 9.3 2 3 15.0 5 12 14.8 5 38 19.4 5
1 2.5 1 1 4.5 1 0 0.0 1 1 5.0 1 5 6.2 1 8 4.0 1

41 LOO. 0 22 LOO.O 32 LOO.O 20 LOO.O 81 LOO.O 196 LOO.O
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Table 43
Degree of Technological Sophistication in Use (N = 196)

Finance Health Business Retail Manu f acturing Total
N % • N % * N « * N « * N « # N « *
12 29.3 4 7 31.8 3 15 46.9 5 6 30.0 4 24 29.6 3 52 26.5 4
10 24.4 3 5 22.7 4 8 25.0 4 5 25.0 3 20 24.7 4 52 26.5 3
9 22.0 5 4 18.2 5 5 15.6 3 4 20.0 5 15 18.5 5 45 23.0 5
B 19.5 1 3 13.6 2 3 9.4 2 4 20.0 2 13 16.0 2 25 12.8 2
2 4.8 2 3 13.6 1 1 3.1 1 1 5.0 1 9 11.1 1 22 11.2 1

41 LOO.O 22 LOO.O 32 LOO.O 20 LOO.O 81 LOO.O 196 LOO.O
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The degree of technical sophistication of each responding 
company was based upon the number of items checked, with a 
total of five points possible if respondents checked all 
five options.

The statistics in Table 43 revealed an even distribu
tion for 3, 4, and 5 technologies used. The financial 
industry had the largest percentage in 0 to 1 technologies 
used, at 8 respondents (19.5%).

The other industries appeared to be more consistent 
with the ranking of the number of technologies used. 
Business services, however, again led in the degree of 
technological sophistication in use, with 15 respondents 
(46.9%) using five technologies of responding companies 
using all five technologies.

From the information contained in the previous tables 
(Tables 40-43), points were tallied in accordance with the 
index developed in the coding conventions section of 
Appndix B. The level of information technology use was 
determined by the total amount of points the company 
produced, indicating high, moderate, or low levels of 
information technology use. Table 44 shows the distribu
tion of respondents by the level of information technology 
use and provides a comparison by industry and the total 
sample as well.

Overall, almost 70% of the responding companies 
indicated a high level of information technology use.

i
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Table 44
Distribution of Survey Respondents by Level of Information 

Technology Ubb by Industry (N = 196)

Industry
High Use Moderate Use Low Use Total

N « N % N % N «
Finance 25 61.0 15 36.6 1 2.4 41 100.0
Health 10 45.5 11 50.0 1 4.5 22 100.0
Business 28 87.5 2 6.3 2 6.2 32 100.0
Retail 15 75.0 4 25.9 1 5.0 20 100.0
Manufacturing 59 72.8 21 27.0 1 1.2 81 100.0
Total 137 69.9 53 27.0 6 3.1 196 100.0
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Business services had the highest percentage of managers 
in the "high use" range (28 respondents, 87.5%) and health 
services the lowest percentage at 45.5% (10 respondents). 
Only 6 respondents (3.1%) indicated low information tech
nology use.

Efficiency Ratios
The efficiency ratio was used to measure the level of 

efficiency, the dependent variable in this study. The 
efficiency ratio is a measure of the cost to produce $1.00 
of revenue. Although the banking industry uses this 
measure to a high degree, the ratio can be calculated for 
other industries based upon the ratio of revenues, costs 
of goods sold, and operating expense.

For this study, efficiency ratios were calculated 
from information obtained from financial statements and 
on-line services such as the Security and Exchange Commis
sion's EDGAR and Bloomberg services. Although the effi
ciency ratio as the dependent variable was used to deter
mine any relationship between efficiency and scientific 
management use and information technology use, an assess
ment of the actual ratios across industries provided 
further information. Unfortunately, efficiency ratios 
were not able to be captured for every respondent organi
zation in the study. To that degree, those that were able 
to be obtained (106) were not only analyzed in the ANOVA
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model (next section) but also descriptively.
Table 45 shows the mean efficiency ratios for each 

industry and the entire sample. This table provides a 
comparison among industries and demonstrates the range of 
average efficiency ratios prevalent in the marketplace. 
According to the table, the overall mean efficiency ratio 
is 72.97% with a standard deviation of 18.48; one standard 
deviation indicates that 68% of the sample will have 
efficiency ratios between 54.49% and 91.45%. This average 
efficiency percentage is high in conjunction with the 
financial and other industries which generally seek ratios 
less than 60%.

Table 45
Mean Efficiency Ratios by Industry (N = 196)

Industry Mean Ratio Std. Dev.
Finance 72.39 15.96
Health 78.78 10.65
Business 82.92 24.34
Retail 72.91 10.91
Manufacturing 67.86 16.78
Total 72.97 18.48

The manufacturing industry reflected the lowest effi 
ciency ratio at an average of 67.86%, which is consistent 
with industry knowledge. Manufacturing, historically, 
has been ahead of other industries in terms of monitoring

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

282
and understanding their cost structures. Other efficiency 
ratios were consistent, relatively close to the overall 
mean. These percentages were used in the analysis of 
variance explained in the next section.

Inferential Statistics
Inferential statistics were used to test the hypothe

ses of the study, specifically an ANOVA. The criterion 
(alpha) established for the ANOVA is .05. The effect of 
the two independent variables on the dependent variable—  

efficiency— were tested: scientific management use and 
information technology use. Comparisions by industry were 
also analyzed.

The hypotheses to be tested are:
1. The level of information technology use has an 

effect on efficiency,
2. The use of scientific management has an effect on 

efficiency, and
3. The combined effect of information technology and 

scientific management use has an effect on efficiency. 
Based upon the results of the ANOVA, the null hypothesis 
will be either accepted or rejected.

The ANOVA model was based upon the actual efficiency 
ratios captured and arrayed in the matrix as illustrated 
in Figure 5. This figure illustrates the columns (infor
mation technology use) and the rows (scientific management
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use and industry). These become the main effects (between 
groups) of the ANOVA analysis.

ANOVA
The first step in determining whether a statistical 

relationship exists between the variables was to compile 
the ANOVA summary table. A three-factor, fixed-effects 
ANOVA was used. Because industry is a moderator variable, 
two-factor analyses were performed to arrive at the re
sults .

Figure 5 shows graphically the relationship of the 
independent variables, scientific management, and informa
tion technology use and the associated levels. This 
figure simply illustrates how each of the variables relate 
to one another. Efficiency ratios— the dependent vari
able— would be recorded in the appropriate box in the 
chart.

The initial ANOVA summary tables determine whether a 
main-effects variation exists that could ultimately estab
lish the significance of the impact of the variable on the 
dependent variable.

Table 46 is a three-factor ANOVA summary table. This 
table shows the three independent variables (including the 
moderator variable— industry) as main effects along with 
their relative significance. Main effects are categorized 
as information technology use, scientific management use,
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Industry
Scientific
Management

Use
Information Technology Use

High Moderate Low
Finance Yes

No
Health Yes

No
Business Yes

NO
Retail trade Yes

NO
Manu f actur ing Yes

NO

Figure 5. Matrix of Row and Column Effects for the ANOVA Independent Variables.
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Table 46
Three-Factor ANOVA, Information Technology Use and 

Scientific Management Use by Industry

Variation Sum of Squares DF Mean Square F Sig. of F
Main Effects 3542.286 7 506.041 1.539 .163: NS

IT Use 80.549 2 40.275 .122 .885: NS
SM Use 12.051 1 12.051 .037 .849: NS
Industry 3397.770 4 849.442 2.583 .042: S

Explained 3542.286 7 506.041 1.539 .163
Within 32225.845 98 328.835
Total 35768.131 105 340.649
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and industry.

As shown in Table 46, there were no main effects for 
information technology and scientific management use. 
However, one main effect existed for industry. Because 
the criterion was set at .05, only industry was signifi
cant at this level (less than the criterion). Further 
analysis was performed to determine where the difference 
was found.

Because there were no main effects for the two inde
pendent variables, both of the null hypotheses were ac
cepted, indicating that neither scientific management use 
nor level of information technology use had an effect on 
efficiency. In addition, the interaction between informa
tion technology and scientific management use was tested. 
Because several interactions resulted from a three-factor 
ANOVA, each interraction was analyzed in a two-factor 
ANOVA model.

Table 47 displays the findings of the first two- 
factor ANOVA for the two variables— information technology 
and scientific management use. In addition, an interac
tion was also performed between the two main effects.
This table shows that the interaction between scientific 
management and information technology use was not signifi
cant. Therefore, the null hypothesis that the combined 
use of information technology and scientific management 
has no effect on efficiency was accepted, indicating that
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the combined effect of scientific management and informa
tion technology use had no impact on corporate efficiency.

Table 48 provides another two-way ANOVA displaying 
further interactions between information technology use 
and industry. The interaction between information tech
nology use and industry also was not significant. No 
significant variance remained that could lead to rejection 
of the null hypothesis.

Table 49 displays the last ANOVA model to be ana
lyzed, the final two-way interaction between scientific 
management use and industry. Although the final two-way 
interaction was not significant, the main effects for 
industry was significant at the .05 level. Because this 
occurred in Table 46, a one-way ANOVA was conducted to 
assess this significant variance and to learn more about 
it.

Table 50 reflects a one-way ANOVA for the variable 
"industry" on efficiency. Once again, a significant F is 
determined from the one-way ANOVA. With the significance 
(.0348) below the criterion of .05, the between-groups 
(main) effect is significant. However, because industry 
has five groups, further analysis was required to deter
mine which pairs of means were different.

Specifically, the Tukey HSD test, a multiple compari
son test, was run using a significance level of .05. The 
results of this test indicated that the means for the
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Table 48
Two-Factor ANOVA: Information Technology and 

Industry Interaction

Variation Sum of Squares DF Mean Square F Sig. of F
Main Effects 1910.756 6 318.459 .958 .458: NS

IT Use 128.061 2 64.031 .193 .825: NS
Industry 1780.684 4 445.171 1.339 .261: NS
2-Way Inter. 992.740 5 198.548 .597 .702: NS
IT use/Indus. 992.740 5 198.548 .597 .702: NS

Explained 4522.975 11 411.180 1.237 .274: NS
Within 31245.157 94 332.395
Total 35768.131 105 340.649
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Table 49
Two-Factor ANOVA: Scientific Management and 

Industry Interaction

Variation Sum of Squares DF Mean Square F Sig. of F
Main Effects 3350.900 5 670.180 2.025 .082: NS

Industry 3284.151 4 821.038 2.481 .049: S
SM Use 130.802 1 130.802 .395 .531: NS
2-Way Inter. 539.984 4 134.996 .408 .803: NS
Indus./SM 539.984 4 134.996 .408 .803: NS

Explained 4001.721 9 444.636 1.344 .225
Within 31766.410 96 330.900
Total 35768.131 105 340.649
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Table 50 
One-Way ANOVA: Industry Only

Variation Sum of Squares DF Mean Square F Sig. of F
Between groups 3453.768 4 863.442 2.698 .0348: S
Within groups 32314.362 101 319.944
Total 35768.131 105
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levels of the moderator variable— industry— were signifi
cantly different for Business Services (Group 3) and 
Manufacturing (Group 5). The mean efficiency ratios for 
these two industries were 82.92% and 67.85% respectively. 
No other significant differences were found. Therefore, 
the moderator variable— industry— was significant (with 
more than two levels). In addition, industry had an 
effect on the level of efficiency. The Tukey HSD test 
revealed that the business services and manufacturing 
industries were significantly different from the other 
industries.

Finally, individual ANOVAs were run for each industry 
separately, testing the impact of information technology 
and scientific management use and interactions for each 
industry. In all cases, there were no significant main 
effects nor significant interaction effects. Therefore, 
this fully corroborates the original results in the over
all ANOVA.

Summary
This chapter outlined the results obtained from both 

the primary and secondary research conducted. Although a 
large volume of information was obtained and analyzed, the 
hypotheses presented in the research were rejected. Only 
the moderator variable— industry— was proven to be signif
icant, indicating a relationship to corporate efficiency.
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Upon further analysis, a significant difference between 
the business services and manufacturing industries was 
found. This indicated that the difference between the two 
industries was not a chance difference and that the re
sulting efficiency ratios should be further studied to 
understand the reasons for the differences.

Chapter 9 presents a summary of the study, a discus
sion of the findings and their relationship to prior 
research, conclusions drawn from the study, and recommen
dations .
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CHAPTER 9 
SUMMARY, DISCUSSION, CONCLUSIONS,

AND RECOMMENDATIONS

Summary
The purpose and the foundation for this research 

study was to determine whether a relationship exists 
between information technology use, scientific management 
use, and efficiency. The subproblems or research ques
tions emanating from the problem statement include:

1) Is efficiency a current concern of management?
2) What is the level of efficiency in the company?
3) What factors are currently contributing to ineffi 

cient operations?
4) What methods are currently being used to improve 

efficiency?
5) Has information technology improved current effi

ciency?
6) What is the purpose of information technology?
7) Are Taylor's theories currently being used?
8) What is the current level of information technolo 

gy use in the company?
9) What is the current level of efficiency in the 

company as shown by efficiency ratio?
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The subjects used in the research were managers 
randomly selected from the database of the AMA. Managers 
were selected from five industries based upon the indus
tries' relative proportion to the population: financial
services, health services, business services, retail 
trade, and manufacturing.

The study combined both quantitative (survey) and 
historical research. Primary research was conducted using 
a survey mailed to a stratified sample of managers in the 
five industries selected. Secondary research was also 
performed to gather existing information regarding effi
ciency metrics (financial data) as well as historical 
information. The secondary research produced the informa
tion used to test the hypotheses.

Three mailings were sent to a total of 811 managers 
and yielded a response rate of 24.17%. Based upon the mix 
of males to females in the respondent group as well as the 
proportion of respondents by industry, the sample was 
determined to be unbiased.

Using an ANOVA, the findings revealed no significant 
relationship between information technology use and effi
ciency, scientific management use and efficiency, or the 
combined impact of scientific management use and informa
tion technology use on efficiency. In this regard, the 
null hypotheses were all accepted. The moderator variable 
(industry), however, did reveal a significant main effect
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at the .05 level. Using the Tukey HSD multiple comparison 
test, a significant difference did exist between the 
business services and manufacturing industries for the 
moderator variable industry.

From the study's findings, the basic conclusion was 
reached that neither the level of use of information 
technology nor the use of scientific management principles 
affects efficiency. Further analysis of primary and 
secondary information, however, revealed additional in
sights that are outlined and expanded more fully in the 
discussion and conclusions sections.

Discussion of Findings 
The study identified nine research questions relative 

to the problem statement. For each of these questions, a 
discussion of the result and its implications follows.

Research Question 1 
Research Question 1 asked, Is efficiency a current 

concern of management?
Efficiency is a current concern of management and is 

considered important to managers. Of the five industries 
surveyed, the health services industry was the most con
cerned about efficiency. This is not surprising, given 
the challenges facing health services today. Retail 
trade, in contrast, as well as the business services
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industry was less concerned about efficiency. In both 
cases, these industries were sales oriented rather than 
production or service oriented, reflecting less of an 
efficiency orientation in their objectives or management 
communications.

Overall, efficiency was perceived to be a concern of 
management. Not only was this a managerial perception, 
but it also represented a call for action. The perceived 
importance of efficiency further established a link with 
the industrial period as Theodore Roosevelt similarly 
perceived when he proclaimed that "the conservation of 
natural resources is preliminary to the larger question of 
national efficiencies" (Taylor, 1911b, p. 5). Additional
ly, the decline in national labor productivity growth 
rates has also served to raise concerns for efficiency and 
productivity in the minds of a number of people.

Research Question 2 
Research Question 2 asked, What is the level of 

efficiency in the company?
Although managers were concerned about efficiency, 

they generally believed their companies operated in a 
reasonably efficient manner. This perception indicated 
that efficiency was perceived to be more of a general or 
global concern than a concern in their own companies.
Such a response may have been a natural reaction or a re-
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sponse by managers.

Of the five industries, managers in the retail trade 
industry perceived their level of efficiency to be rela
tively high; however, managers in manufacturing perceived 
their level of efficiency to be relatively low. The dif
ference in efficiency level between production and sales 
industries may be evident from this type of response.
Sales industries seldom emphasize efficiency over sales.
On the other hand, manufacturers, with production as their 
primary goal, foster an efficiency orientation.

Of greater interest, however, was the actual level of 
efficiency determined from secondary research (using an 
efficiency ratio). Efficiency ratios represent fact, not 
perception. According to secondary data gathered, manu
facturing had the lowest (most positive) average efficien
cy ratio among the five industries, yet they generally 
perceived themselves as less efficient than the others.
The juxtaposition of actual efficiency to perceived levels 
of efficiency may suggest the possibility of a relation
ship worth exploring further. Supporting this notion, the 
business services industry perceived efficiency to be at a 
high level yet in reality had the highest (poorest) effi
ciency ratio. This phenomenon may highlight the presence 
of management complacency (identified in Chapter 5) as 
contributing to America's poor productivity performance in 
the last 25 years. Industries perceiving themselves to be
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generally efficient may be less apt to focus on efficiency 
improvement measures and/or management techniques, thus 
becoming less efficient. Therefore, the efficiency orien
tation of a company may have a relationship or correlation 
to the actual level of efficiency. United States labor 
productivity growth rates may lend further credence to 
this concept in that the manufacturing sector has posted 
very positive productivity growth rates as compared with 
the dismal performance of the business services sector.

Research Question 3
Research Question 3 asked, What factors are currently 

contributing to inefficient operations today?
Information technology was viewed by managers as the 

most positive factor affecting efficiency. The perception 
of management, in this scenario, was that technology im
proves efficiency/productivity. Work processes, however, 
were relatively low on the list. The work process was a 
management issue and could be enhanced or impaired by the 
introduction of information technology based upon how well 
the process was managed and/or changed. The association 
between information technology and work processes was not 
strong.

The factor that was clearly a perception as a con
tribution to inefficient operations was paper volume and 
accumulation. Paper continued to be the most negatively
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perceived factor affecting efficiency in the organization.

When factors were compared across industries, paper 
volume and accumulation was unanimously viewed as the most 
negatively perceived factor affecting efficient opera
tions. Paper handling and accumulation, incidentally, was 
also a recognized issue during the industrial period. 
Conscious efforts were being made during that time toward 
efficiently organizing the storage and retrieval of paper 
documents. The flow and management of paper, unless 
controlled, represented a concern that ultimately trans
lated into inefficient operations. Technology, on the 
other hand, was viewed as the most positive factor affect
ing efficiency for all industries but the health and 
financial services. Incentives were a more positive 
factor for financial services than for other industries. 
The financial services industry is generally not known for 
paying for production as might be seen in a manufacturing 
environment. Customers, on the other hand, were viewed as 
positively affecting efficiency for both health care and 
retail trade, characteristic of industries that are di
rectly customer focused.

The top five positive and negative factors affecting 
efficiency are presented in Table 51. Based upon the 
information in this table, insights can be gained as to 
problems or challenges the industry may be facing. For 
example, health services did not view technology as the
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Table 51

Positive and Negative Factors Affecting 
Efficiency by Industry (Top Five Only)

Industry Positive Factors Negative Factors
Financial
Services

Communication Paper volume/accumulation
Technology Management/staff turnover
Staff training Compliance requirements
Management caliber Meetings
Standards Management styles

Health
Services

Staff training Paper volume/accumulation
Customers Management/staff turnover
Standards Office furniture
Technology Compliance requirements
Management quality Budget

Business
Services

Technology Paper volume/accumulation
Amount of technology Management/staff turnover
Communication Meetings
Management quality Compliance requirements
Staff selection Office furniture

Retail Trade Technology Paper volume/accumulation
Customers Management/staff turnover
Work tools Audits/examinations
Staff selection Office layout
Staff training Compliance requirements

Manuf acturing Technology Paper volume/accumulation
Staff training Management/staff turnover
Management caliber Compliance requirements
Communication Audits/examinations
Work tools Office furniture
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most positive factor affecting efficiency, although most 
of the other industries did. The health services indus
try, with the rising cost of health care, perceived train
ing, customers, and standards to be more immediate im
provement needs than incurring additional costs. Further
more, the cost of technology may be at issue and not 
easily translated into efficiency, especially in a rising- 
cost industry. The industry experienced much lower use of 
information technology as well as the lowest overall 
information technology spending, as shown in Table 6 
(Chapter 6).

A presentation of the top five factors makes a state
ment about priorities and, therefore, provides a sense of 
direction or focus. Of the five industries, the factors 
that are commonly shared by all include: (a) technology (5 
of 5 industries), (b) staff training (4 of 5 industries, 
and (c) communication (3 of 5 industries). These factors, 
although not necessarily the top perception in each indus
try, are commonly viewed as positively affecting efficien
cy in operations. Factors such as these may form the 
basis for the development of future management fundamen
tals or success factors for managing efficiency. On the 
other hand, the factors most commonly shared across indus
tries as negatively affecting operations consist of: (a) 
paper volume/accumulation (5 of 5 industries), (b) manage
ment/staff turnover (5 of 5 industries), and (c) compli
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ance (5 of 5 industries).

When viewing these in totality (by consensus), five 
factors emerge as important in positively affecting effi
ciency in operations:

1. Use technology,
2. Train staff,
3. Communicate,
4. Reduce/eliminate paper, and
5. Retain people (minimize turnover).

These results identify a set of priorities for management 
to focus on in order to improve efficiency in the organi
zation.

Research Question 4
Research Question 4 asked, What methods are currently 

being used to improve efficiency?
Methods used to improve efficiency in operations did 

not indicate the same level of consensus as in the previ
ous section. Overall, only three methods were most fre
quently used by the majority of the respondents: the use
of performance goals, asking people who do the work, and 
providing training to the users. Surprisingly, the auto
mation of tasks, which would indicate technology, was 
lower on the list with a larger percentage of managers who 
"sometimes" use this method rather than using it "most of 
the time." Although technology is perceived to be a
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positive factor affecting efficiency, task automation is 
not a method frequently used.

Standard management and motivational tools, such as 
establishing standards of performance, increasing feedback 
to the staff, using motivational techniques, and flow
charting the work process, are not the most frequently 
used methods. Such a departure from the use of more 
structured or disciplined management techniques may be 
characteristic of the dominance of knowledge workers in 
the labor force.

Conversely, the least used methods included perform
ing time studies, implementing piece-rate, and micro- 
managing the work process. Basic "classical management" 
techniques, particularly scientific management, were not 
favored in these industries. In addition, the infrequent 
use of these techniques in conjunction with others (i.e., 
flowcharting the work process) demonstrated a lack of 
focus or concern for the work process itself. Again, the 
departure from more detailed management techniques may 
help to explain why labor productivity growth rates in the 
United States have declined.

Without attention to or an understanding of the work 
process, combined with a high perception of technology as 
a positive factor affecting efficiency, management tech
niques and skills may no longer be considered as important 
as the deployment of information technology to resolve
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these concerns. Once again, this reaction may be based on 
managment complacency. Furthermore, in cases where infor
mation technology is applied to work processes that are 
not well understood, efficiencies are seldom gained be
cause a dysfunctional work process may have been automated 
creating a dysfunctional "automated" work process. The 
departure or abdication from attention to the work process 
may be important. Unfortunately, work processes do not go 
away as a result of automation; they merely change.

When viewed across industries, the top five most 
frequently and least frequently used methods to improve 
efficiency are displayed in Table 52.

Similar to the factors affecting efficiency, the 
methods most frequently used to promote efficiency in 
organizations include:

Providing training to users (5 of 5 industries), 
Using performance goals (4 of 5 industries), 
Increasing feedback to staff (4 of 5 indus

tries) ,
Establishing standards (3 of 5 industries), 
Developing plans (3 of 5 industries), and 
Asking people who do the work (3 of 5 indus

tries ).
Conversely, the most common least frequently used methods 
included in the top five ranking are:

Implementing piece-rate (5 of 5 industries),
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Table 52

Methods Most Frequently and Least Frequently 
Used to Promote Efficiency in the 

Organization (Top Five Only)

Industry Most Used Least Used
Financial Uses performance goals Implements piece-rate
Services Increases feedback Micro-manages work 

process
Establishes standards Reduces staff
Provides training to 
users

Performs time studies

Develops plans Hires new people
Health Services Provides training to 

users
Implements piece-rate

Establishes standards Micro-manages work 
processes

Uses performance goals Hires new people
Increases feedback Performs time studies
Reduces spending Reduces staff

Business Services Asks people who do 
work

Improves piece-rate

Provides training to 
users

Performs time studies

Increases feedback to 
staff

Micro-manages work 
processes

Uses performance goals Hires new people
Automates tasks Reduces staff

(continued on following page)
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Industry Most Used Least Used
Retail Trade Establishes standards Implements piece-rate

Asks people who do 
work

Performs times studies

Trains managers Reduces staff
Develops plans Hires a consultant
Provides training to 
users

Flowcharts work pro
cesses

Manufacturing Uses performance goals Implements piece-rate
Develops plans Performs time studies
ABkB people who do 
work

Micro-manages work 
processes

Increases feedback to 
staff

Hires new people

Provides training to 
users

Reduces staff
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Performing time studies (5 of 5 industries), 
Reducing staff (5 of 5 industries),
Hiring new people (4 of 5 industries), and 
Micro-managing work process (4 of 5 industries).

According to the Table 52, the detailed work and/or 
analysis of the work process is seldom, if ever, used 
(performing time studies, implementing piece-rate). 
Although these are classical (scientific) management 
techniques, a focus on the work process is clearly low 
priority. The diminished focus on the work process and/or 
the use of more structured management techniques may be 
indicative of poor labor productivity growth rates in the 
United States. Without attention to the work process, 
dysfunctional tasks or elements could continue to dilute 
the positive effects of the output.

Although today's management attention is placed on 
value creation and the overall output, efficiency does not 
disappear in this scenario (Reichheld, 1996). Efficiency 
remains an integral part of the overall productivity 
equation and cannot occur without an understanding of or 
attention to the work process. As organizations seek to 
use information technology to improve efficiency, an 
understanding of the work process must occur before any 
attempts are made to automate processes.

Of the common methods most frequently used (providing 
training to users, increasing feedback to staff, and use

1
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of performance goals), all can claim their origins from 
Taylor. Training was a core principle of scientific 
management, and performance goals were implied in the 
process. Increasing the amount and kinds of feedback was 
also emphasized in the relationship between worker and 
boss (Taylor, 1911b). Taylor encouraged interaction be
tween foremen and workers toward improving the process. 
Even asking people who do the work supports Taylor's 
theories of encouraging worker participation and improve
ment of the task.

As shown in the least used methods, the scientific 
techniques of time study, piece-rate, and flowcharting/ 
analyzing the work process appear not to be priorities 
today. Again, given the poor labor productivity growth 
rates in the United States, the question remains whether 
this lack of focus on the work process translates into the 
less than stellar labor productivity performance experi
enced over the past several decades.

Research Question 5 
Research Question 5 asked, Has information technology 

improved efficiency today?
According to the perceptions of the respondents, 

information technology, in general, had no discernible 
impact on efficiency. Managers seemed uncertain as to 
whether or not information technology affected efficiency.
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All industry responses were relatively consistent. Thus, 
the conclusion can be drawn that information technology 
had no impact on efficiency.

When analyzing the responses to individual statements 
contained in the survey, however, uncertainty seemed to 
prevail based upon the level of inconsistency in respons
es.

The following conclusions reflect what companies have 
been able to accomplish:

Companies keep up with software upgrades, 
Companies change behaviors when information 

technology is introduced, and
Companies perceive that information technology 

has improved their efficiency or productivity.
In addition, the following conclusions demonstrate 

what companies have not been able or willing to do:
Work hours have not been reduced,
Adequate training does not occur,
Employees don't use information technology to 

the fullest,
Information technology application has not 

reduced operating expense,
Follow-up is not done after purchasing informa

tion technology to assess attainment of benefits as a 
result of deployment,

No additional time is created for other duties,
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and

The cost of information technology i.3 not equal 
to the value created from information technology.

In short, definite confusion exists. On the one 
hand, managers perceived that information technology 
helped their organizations be more efficient. On the 
other hand, the elements that indicated efficiency (i.e., 
creating more time, reducing operating expenses, achieving 
benefits) were clearly not occurring. Furthermore, the 
conclusions that respondents kept up with software up
grades but did not train adequately or acknowledge that 
people use information technology to the fullest indicated 
a lack of management attention or action to apply the 
technology.

Although managers perceived that information technol
ogy promotes productivity or efficiency, they were not 
doing anything to facilitate improvement in productivity 
nor were they actually seeing the results of this per
ceived productivity or efficiency improvement.

The confusion of managers may have originated from 
the misperception that the mere act of installing informa
tion technology increases productivity and efficiency, 
whereas in reality it does not. The Wharton School re
search study (ARGO Data Resources Corporation, 1996) 
referenced in Chapter 6 indicated that the management of 
the work process, in conjunction with information technol-

i

i
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ogy, is critical to achieving the benefits of information 
technology (ARGO Data Resources Corporation, 1996).

The conclusions from the Wharton study (ARGO Data 
Resources Corporation, 1996) further suggested that the 
lure of information technology as a means for improving 
productivity and efficiency in the organization is only 
half of the equation. The other half is management. If 
information technology alone were able to improve produc
tivity and efficiency as perceived, United States labor 
productivity growth rates would likely be different.

The misperception of the capability of information 
technology may be indicative of a lack of understanding of 
the purpose and/or how to apply information technology.
The belief that information technology has to improve our 
productivity and efficiency may be a perception that 
simply is not true. Computer manufacturers and software 
developers have enormous advertising budgets that are used 
to convince consumers that their products will do every
thing. Because no direct evidence exists indicating that 
information technology has improved efficiency in the 
organization, the belief that information technology is 
instrumental in improving productivity and efficiency has 
to be viewed as a perception. The overall answer to the 
original question is that information technology has no 
perceived impact on efficiency and that considerable 
confusion exists.
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Research Question 6 

Research Question 6 asked, What is the purpose of 
information technology?

As indicated in the previous section, much confusion 
or uncertainty exists as to whether or not information 
technology influences organizational efficiency. Some of 
the confusion may emanate from an understanding of the 
purpose of information technology.

Managers generally agree that information technology 
creates access to more information which, in turn, creates 
more work to manage. Yet they do not know exactly what to 
do with the additional information available as a result 
of information technology. Further, the additional infor
mation accessed from information technology makes managers 
more efficient. This conflicting response may be very 
confusing. If managers are not sure what to do with the 
information, how can they perceive that it makes them more 
efficient? The conclusion that can be drawn from these 
differences is that managers simply are not sure how to 
use information technology to the fullest.

From these statements, the perceptions indicate that: 
New software makes jobs easier,
Computer technology is designed to increase pro

ductivity,
Advances in information technology meet business 

needs, and
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Business and personal lives have improved as a 

result of technology.
In short, managers generally have a positive percep

tion of information technology, perhaps due to the prolif
eration of advertising and its prevalence in the market
place. Although information technology is viewed posi
tively, managers are unsure of its purpose and how to use 
the information created. Managers do not do what is 
necessary to achieve efficiency.

The confusion, uncertainty, or inconsistenc sur
rounding information technology may very well be the 
reason information technology has not been used advanta
geously. The declining annual labor productivity growth 
rates in the United States may imply an inability to 
manage and apply information technology to capitalize on 
the benefits offered. Because both the nonmanufacturing/ 
nonfarm and business sectors account for most of the 
decline in labor productivity growth as well as 80% of 
information technology expenditures, this implication may 
be accurate (Grayson & O'Dell, 1988).

Of the five industries studied, business services had 
one of the strongest perceptions that computer technology 
makes organizations more productive and that new software 
makes jobs easier. In addition, business services also 
had stronger perceptions than other industries about the 
purpose of information technology. Perhaps this is indie-

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

I

315
ative of the fact that the business services industry grew 
up with information technology and is more technically 
oriented than industries with longer life spans.

Although managers strongly agree that computer tech
nology is designed to make organizations more productive, 
health services was lowest of the five industries. The 
less definitive conviction on the part of health services 
may be a reaction to their changing environment, the costs 
involved in information technology, and the uncertainties 
with which they are confronted. The health services 
industry is planning to become more computer-intensive but 
has less technological history than the others.

In summation, managers were uncertain of the purpose 
of information technology and clearly are not sure how to 
apply or to attain the benefits available from information 
technology. They did, however, have a positive view of 
information technology and believe information technology 
makes them more productive, although this is not supported 
by fact. This confusion or misperception is a concern 
because if managers believe information technology makes 
them more productive yet United States labor productivity 
growth rates are declining, a false sense of security may 
result that could perpetuate negative results.

Research Question 7 
Research Question 7 asked, Are Taylor's theories

i
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currently being used?
According to the results of the survey, Taylor's 

principles of scientific management are not in general use 
today. In some cases, however, a higher, if not majority, 
opinion for some of the four principles of scientific 
management exists. The core principle of Taylor's theo
ries, "the development of a science for every aspect of a 
worker's job," was not accepted by a majority opinion of 
the principle earning a high opinion and was actually 
least favored or least used by the respondent group. 
Managers clearly demonstrated disfavor with classical 
management tools such as time studies and piece-rate.
This principle requires scientific analysis to determine 
the time and steps required for each task of the work 
process. The responses to the survey support the trend 
that managers today are reluctant to perform detailed and 
structured analyses of work processes.

Of the four principles, managers more strongly fa
vored Principles 2 (scientific selection and training of 
workers) and 3 (managers and subordinates working closely 
to ensure that the work is performed according to the 
principles of science developed). These principles are 
still very much a part of contemporary theory, partic
ularly reengineering or excellence in management. The 
fourth principle— division of labor— is used but less 
frequently. The concept of division of labor is generally
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less consistent with contemporary theory today which 
emphasizes group work, matrix management, and a process 
orientation.

Of the five industries studied, both health services 
and retail trade adhered most to the principles of scien
tific management. Surprisingly, the manufacturing indus
try indicated the least use.

With the proliferation of microcomputer technology, 
there appeared to be a departure from scientific manage
ment in general. As more information technology was 
introduced into the workplace, less time was spent analyz
ing or evaluating the work process and/or tasks performed. 
The decreased time spent analyzing the work process may 
have been due, in part, to the ability of the computer to 
absorb some of these tasks. However, seldom were all 
absorbed.

What was puzzling was that the Taylor principle most 
used was that managers worked closely with employees to 
ensure that tasks were completed according to the princi
ples of science previously developed. If less attention 
is placed on developing a science for each aspect of the 
job, how can management and staff work closely to ensure 
that work is carried out according to the science devel
oped? Although a closer relationship between management 
and worker may exist, an emphasis on the defined steps 
required appears absent, possibly revealing the root of
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the productivity and efficiency problem today.

Without adequate definition and clarity of tasks, 
work processes, or management expectations, a basis for 
working closely toward a common goal is difficult. Taylor 
himself came to this realization at Midvale when he de
clared, "The main trouble . . .  is that you have been 
quarreling because there have been no proper standards for 
a day's work. . . . the great thing is we do not know what 
is a proper day's work" (Kakar, 1970, p. 67). This same 
issue is critical today. Without scientific analysis, the 
expectations of the job are not clearly known. Given the 
emergence of both the services sector and knowledge work
ers, few standards have been developed that govern the 
role of knowledge workers. Without standards, the result 
will invariably be lower productivity and increased inef
ficiency, as Taylor saw first-hand in the late 19th centu

ry-
Division of labor is also perceived to be less used 

today, which, along with developing a science for every 
aspect of a worker's job, is a fundamental tenet of scien
tific management. Many contemporary theories do not 
espouse division of labor as Taylor outlined; they empha
size performance of the work where it makes the most 
sense.
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Research Question 8 

Research Question 8 asked, What is the current level 
of information technology use in the company?

Information technology use today is substantial. Two 
areas are important in arriving at this conclusion: the
ratio of staff to microcomputers and the degree of infor
mation technology usage and understanding.

These findings indicate considerable information 
technology proliferation within organizations supporting 
the comments that the recent past two decades were ex
tremely prolific in the development and deployment of 
microcomputer technology. The proliferation of microcom
puter use, when analyzed in conjunction with the United 
States labor productivity growth rates for the same time 
period, raises more questions than answers. Why, with so 
much microcomputer proliferation and usage, are labor 
productivity growth rates declining? Clearly, the in
crease in microcomputer use should improve this ratio, 
especially if managers perceive that information technolo
gy is designed to improve productivity and efficiency.
The declining productivity growth rates indicate that 
either microcomputer technology is not well applied or the 
product of the computers— information— is not well under
stood. This lack of understanding was corroborated in the 
survey results, with most managers uncertain about what to 
do with the additional information available from informa-

i
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tion technology.

In short, companies are expanding their deployment 
and use of microcomputer technology at considerable ex
pense but with less direction, planning, and knowledge as 
to its application.

Research Question 9 
Research Question 9 asked, What is the current level 

of efficiency in the company by efficiency ratio?
A comparison of industry efficiency, as measured by 

an efficiency ratio (formula), has revealed that the 
manufacturing industry has the lowest efficiency ratio. 
This low efficiency ratio is consistent with United States 
Department of Labor productivity growth rates in that the 
manufacturing sector demonstrated the most promising 
productivity growth rates of the sectors. Consistently, 
the business services sector had the highest (poorest) 
efficiency ratio and also very poor Department of Labor 
productivity growth rates.

Nonfarm/nonmanufacturing and business sectors have 
shown poor labor productivity growth rates over the past 
three decades. The business sector, however, is made up 
predominantly of services, which generally have the high
est efficiency ratios. When compared with manufacturing, 
the business sector has shown very poor labor productivity 
growth rates over the last several years in contrast to
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that of manufacturing, as shown in Table 53. Again,
United States productivity growth results corroborate the 
overall efficiency ratios determined from secondary re
search showing manufacturing with the most positive effi
ciency ratio.

Table 53
United States Labor Productivity Growth Rates: 

Manufacturing versus Business Sector

Tear Manufacturing Business Sector
1995 3.2 0.1
1996 3.3 1.0
1997* 2.B 2.9

* First quarter 1997 annualized.
Source: Bureau of Labor Statistics, 1995.

The actual results obtained from secondary research 
for both United States labor productivity growth rates and 
efficiency ratios are most interesting when compared with 
the primary research results relative to perceptions of 
efficiency. Accordingly, Table 54 illustrates a compara
tive of selected performance indicators and perceptions 
taken from the survey information.

The statistics contained in Table 54 indicate that 
managers of business services believed that they were 
generally efficient but did not perceive that efficiency 
is an overall management concern. Yet business services
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Table 54
Industry Comparative of Primary and Secondary 

Efficiency/Productivity Results

Industry
Agree Efficiency 
is a Concern (%)

Perceive They 
Are
High/Moderately 
Efficient (%)

Believe 
Information 
Technology HaB 
Permitted 
Improved 
Product ivity (%)

Efficiency
Rate

Product ivity 
Growth* Rates

Health 72.9 77.5 77.2 78.78 1.8
Finance 56.2 70.8 70.7 72.39 -1.3
Manufacturing 53.1 66.8 67.9 67.86 3.1
Business 43.6 81.2 78.2 82.92 1.3
Retail 40.0 80.0 85.0 72.91 1.3
* 1979 to 1985 average
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had the highest efficiency ratio (poorest) and relatively 
low productivity growth. On the other hand, the managers 
in the manufacturing industry believed least strongly that 
they were efficient and were concerned about efficiency 
(but not to a high degree), yet they had the best effi
ciency ratio and productivity growth rate of the indus
tries represented. Does this indicate that managers are 
misperceiving what actually occurs in their organizations, 
or do the perceptions actually create the result? In the 
latter case, does a belief that the organization is effi
cient breed contentment or complacency from management 
whereby opportunities are missed or intensity does not 
exist (Belcher, 1987)? The inverse relationship of per
ception of efficiency level to actual efficiency may 
appear reasonably accurate in that manufacturing managers 
believed that they were not the most efficient, yet actual 
results indicate they were. Is this a management issue, a 
communication issue, or simply a cultural issue? In any 
event, the findings revealed information about the indus
tries .

Another possible response to this phenomenon is that 
the nonmanufacturing/nonfarm and business sectors, which 
consist predominantly of services, are comprised of knowl
edge workers. Knowledge workers do not have the long 
history of efficiency orientation the manufacturing indus
try has. Much of the development of management theory,
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certainly scientific management, emanated from the factory 
or industrial world. The years of attention and focus 
have generally produced efficiency in this area. However, 
the new labor force, consisting predominantly of knowledge 
workers, has not been exposed to the same history or 
intensity. Because knowledge workers constitute the 
majority of the labor force today, the declining produc
tivity growth rates result from the dilutive effect the 
sectors have on the whole. Therefore, new management 
methods are needed to improve the performance of this 
group.

Problem Statement
What is the relationship between information technol

ogy use, scientific management use (and their combined 
effect) and efficiency across selected industries? This 
problem statement sought to find out whether a statistical 
relationship existed between the two independent variables 
(information technology use and scientific management use) 
and the dependent variable, efficiency. A third indepen
dent (moderator) variable, industry, was also analyzed in 
the study.

In contrast to the previous survey perceptions, the 
inferential statistics, for the most part, relied on 
factual data (i.e., financial information). Inferential 
statistics were used to test the hypotheses of the study.
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In all cases, the null hypotheses were accepted, indicat
ing that there were no relationships between the variables 
and efficiency.

For the main effect— information technology— no 
significant relationship existed in relation to efficien
cy. Regardless of the level of use (high, moderate, or 
low), no relationship existed, indicating that the effi
ciency of the organization was related to unknown vari
ables other than information technology. However, infor
mation technology was not eliminated as a potential vari
able affecting efficiency. The findings may have indicat
ed how information technology is applied rather than only 
deployed. For instance, if information technology were 
properly managed and applied, a direct relationship to 
efficiency may be derived. The application of information 
technology is beyond the scope of this study but raises 
important considerations for future research.

The lack of relationship between information technol
ogy and efficiency was not particularly surprising because 
concerns about the deployment of information technology 
have been continually raised by analysts. The application 
of information technology, as measured by expenditures, 
has not improved labor productivity growth rates. Whether 
information technology has a bearing on efficiency, the 
perception is that information technology should create 
improved productivity and efficiency, yet labor produc-
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tivity growth continues to be low. According to the 
findings of this study, no relationship existed between 
the two, which itself provides an answer. A common per
ception of information technology is that it is designed 
to make organizations more efficient/productive; however, 
efficiency does not appear to be occurring. This percep
tion may simply not be true, indicating that other vari
ables should be explored to determine relationships to 
efficiency.

Managerial perceptions contained in this study indi
cated that information technology permitted productivi
ty/efficiency to improve. In addition, managers perceived 
that information technology was not used to the fullest, 
inadequate training was provided, benefits were not capi
talized upon to ensure their attainment, and information 
technology had not reduced operational expenses. If 
managers proactively improved these scenarios, would 
changes occur in efficiency ratios such that information 
technology use might be related to efficiency? Although 
this could be tested, the act of improving understanding, 
training, and utilization suggests or implies guidance, 
direction, or simply management. Does this mean that more 
intense management practices should have a relationship to 
efficiency? The second hypothesis tested this scenario.

The relationship between scientific management use 
and efficiency was tested. Scientific management is a
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classical management theory that emphasized efficiency.
The hypothesis suggested that there could be a relation
ship between scientific management theory and efficiency. 
No significant relationship was proven to exist between 
scientific management use and efficiency. Therefore, the 
second null hypothesis was accepted.

Seemingly, it is logical to believe that a management 
theory may have a relationship to efficiency. This rela
tionship, however, did not occur, leading to a similar 
conclusion that other undiscovered variables beyond what 
has been tested may be related to efficiency. In addi
tion, only scientific management, a classical management 
theory, was tested; other schools of thought were not.
The possibility that other management theories could have 
a relationship to efficiency merits further consideration.

The final hypothesis, the interaction or combined use 
of scientific management and information technology and 
efficiency, was also tested. The interaction yielded the 
same results as before the acceptance of the third null 
hypothesis. No relationship existed between efficiency 
level and the combined use of information technology and 
scientific management orientation in effect. Originally, 
this interaction was suggested to determine whether scien
tific management, when applied to the use of information 
technology, would add discipline and more scrutinized 
application of information technology, with possible
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positive results. Because the findings of the survey 
indicated that information technology was not well uti
lized, applied or understood, a management focus could 
potentially change these results. However, there was no 
indication that a focus such as this had occurred.

As with the other two hypotheses, acceptance of the 
null hypothesis is not a failed response. The result 
provides just as much a statement as if the null hypothe
ses were rejected. Although the interaction produced no 
significant relationship, another management theory or 
approach may have a different result.

The critical themes of the problem statement are 
efficiency and productivity. Analysts remain perplexed as 
to the reasons for the decline of the United States labor 
productivity growth rates and the continuance of this 
decline amid considerable information technology advance
ment and expenditures. Because Taylor's theories changed 
the world during the industrial paradigm shift, can they, 
once again, be instrumental today? Although no statis
tical relationship was found, various aspects of his 
theories continue in use today. Quite possibly some of 
Taylor's individual principles may have a direct relation
ship to efficiency.

Of all the variables studied, only the moderator 
variable— industry— produced a significant main effect. 
When analyzed further, using multiple-comparison proce-
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dures, a significant difference was found to exist between 
the manufacturing and business services industries.
Because the difference was not a chance difference, the 
moderator variable— industry— does have a relationship to 
efficiency. Where this difference actually originated is 
between manufacturing and business services. Industry 
alone, specifically business services and manufacturing, 
may have a relationship to efficiency; there may be an 
inherent difference between industries. The difference 
between average efficiency ratios for manufacturing and 
business services was shown earlier; the statistical 
analysis adds another dimension. The relationship exist
ing between these industries is not a chance relationship, 
indicating a true difference between the two, which may 
have an impact on efficiency.

When evaluating the companies who comprised the 
business services group, most were developers of techno
logical products. Given the high cost of development and 
information technology itself, their efficiency ratios may 
naturally be high. In this regard, business services may 
in fact be different than manufacturing.

Interpretation of the Findings
With the null hypotheses being accepted in all cases, 

a number of issues are raised indicating that, contrary to 
managerial perceptions, information technology use alone
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does not guarantee improvement in efficiency. Many people 
are focused on the labor productivity declines of the 
country that have occurred over the last several decades 
and question why or when the benefits are going to be 
derived from the expenditures for information technology 
that are being incurred. According to the results of the 
study, benefits may not occur unless some other variable 
is introduced that may be instrumental or influential in 
affecting efficiency/productivity. The concept of another 
variable is difficult to accept because managers also 
perceive that information technology is designed to make 
them more productive and efficient. A potentially false 
perception exists that the more information technology 
spending, deployment, and use occurs, the more efficiency 
and productivity will improve. The correlation between 
information technology spending and increased efficiency 
does not seem to occur. Either another variable is neces
sary to enhance the information technology deployed or 
information technology has no effect and should not be 
considered further in relation to efficiency.

A question is raised, however, whether something is 
missing relative to information technology to enhance its 
ability to improve or affect efficiency/productivity. To 
answer this question, a test was conducted by combining 
respondents using scientific management principles with 
those who have high levels of information technology use.
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Although this too resulted in no effect on efficiency, it 
was not clear whether scientific management principles 
were directly applied to the management of information 
technology or to technical resources.

Most of the respondents agreed that little is done to 
support the information technology once deployed or to 
enhance its opportunities for success. The inadequate 
support is manifested in a lack of training, lack of 
understanding of the information technology, lack of 
utilization of information technology to the fullest, and 
no effect on the bottom line. In short, information 
technology simply appears to be installed and upgraded 
without efforts to manage or apply it. A false assumption 
or perception exists that deployment alone is enough to 
obtain the productivity/efficiency perceived to be inher
ent in the information technology. Another possibility is 
that managers simply do not have enough time to properly 
manage the technology, given the increasing hours managers 
are now working.

Logically, a disciplined management regime such as 
scientific management conceivably could provide the infor
mation technology with opportunities for successful appli
cation. Information technology should be viewed as a 
resource to manage just as human resources are, therefore 
requiring the same level of attention and dedication that 
people do. The findings indicate that managers are uncer
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tain what the purpose of information technology is and how 
to use the information obtained from information technolo

gy-
Although Taylor's principles were developed for 

managing people and the tasks they perform, these same 
principles may be applied to technical resources to deter
mine if similar results occur.

Managers/analysts do not specifically know what is 
causing the declining labor productivity growth rates. 
Assumptions are made regarding information technology 
expenditures and use, but these variables have not been 
proven to be related. According to this study, informa
tion technology use has no real effect on efficiency/ 
productivity.

As the country shifted toward theories of quality 
improvement like Deming's in the 1980s, quality emerged 
from a recognized need. Today, the measures may be in
accurate or a renewed focus on management techniques may 
be required to improve productivity similar to the cam
paign to improve quality. The measures may not necessari
ly be wrong because, when compared to other countries (and 
with the manufacturing sector), labor productivity growth 
rates are increasing and are higher than those of the 
United States. These types of comparisons clearly indi
cate the importance of management. Management, however, 
is not just human resources but also technical resources.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



www.manaraa.com

333
If technical resources were effectively managed and/or ap
plied, the result would reveal a more effective applica
tion of human resources and, therefore, increased produc
tivity. Effective management would be the key because 
international measures compare productivity growth with 
ratios of GDP to number of employees. Therefore, if 
resources were effectively managed and applied, the ratio 
of output to employees should show strong growth and be 
considered an effective management measure.

This interpretation indicates that managing is still 
important and requires renewed emphasis. What was learned 
in this study, however, includes a number of issues:

a. Before labor productivity growth rates began to 
decline (within 10 years), the work force changed in 
composition from industrial to information workers. Since 
that time, this new work force has increased in size as 
labor productivity growth rates have declined.

b. The United States is the leader in the deploy
ment and use of microcomputing technology, with .319 
microcomputers per person (Meeker & DePuy, 1996).

c . Information technology produces a wealth of 
information, but business organizations are unsure what to 
do with so much information.

d. Working hours per week have not declined. 
Although more hours are being worked per person, produc
tivity is not improving.
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The new work force must focus on these issues when 

determining reasons for productivity declines. Operating 
predominantly in a service environment, this work force 
applies information with computers as the primary work 
tools. The change from machines to computers suggests 
that the management of knowledge workers must be different 
than that of their predecessors, the industrial workers, 
simply because of the changing tools and output. Further
more, a conflict possibly exists in the measurement of 
productivity. The United States labor productivity growth 
rates began during America's industrial period. Measure
ment has occurred using this basis ever since, although 
the labor force and the outputs changed in 1957 and suc
ceeding years.

The manufacturing industry has continued to post 
exceptional productivity growth rates. These positive 
results must be a result of the ability of this industry 
to "leverage" technology (machines, computers, and automa
tion) to enhance production. As machines and processes 
like these have improved, two events has happened: (a) 
fewer people were needed to produce the same output, or 
(b) more output was produced without increasing staff. 
Taylor accomplished a similar result during the industrial 
period. If knowledge workers and industrial workers were 
compared, would there be the same expectation? To post 
exceptional productivity results, either (a) the number of
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workers must decrease as output remains constant, or (b) 
the amount of output must increase as the work force re
mains constant. In either case, more products or services 
must be produced by the given work force. Increased pro
duction can only occur from technology or new methods of 
management, both requiring innovation. Because the tech
nology exists, the conclusions that can be drawn include:

1. Information technology is not being used proper
ly, and/or the potential is not being leveraged,

2. Technical resources are not being effectively 
managed, and

3. Knowledge workers are not being managed effec
tively, and/or the best way to manage them is unknown. 
Because the technology exists, management must prevail in 
order to ensure that appropriate levels of output result. 
The implications, therefore, of this conclusion call for:

1. New definitions of management for knowledge 
workers (techniques and concepts);

2. Improved understanding of information technology 
in terms of technical maturity (understanding technical 
basics, accountability, etc.);

3. Training on managing and applying the technology 
to leverage the use of human resources through technical 
resources toward enhanced output; and

4. Application of information available from the 
information technology toward the production of the out-
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put.

Appropriate levels of output will depend on the 
ability of knowledge workers to manage and be managed in 
the information technology environment.

Conclusions
The major conclusions developed from this research 

include the following:
1. Neither information technology use nor scientif

ic management use had an effect on the level of efficiency 
in the organization. The combined effect of information 
technology and scientific management also had no effect on 
the level of efficiency. The introduction of a disci
plined, structured management methodology on the use of 
information technology does not appear to affect efficien
cy. After information technology is deployed, little 
direct management action is generally taken. Managers do 
not train adequately, are not using the technology to the 
fullest, are not aware of the benefits that may be at
tained as a result of the use of technology, and are 
skeptical of the impact on operational expense. A false 
assumption has been made that information technology alone 
will improve efficiency. By simply installing technology 
without any management application orientation, informa
tion technology becomes disabled and is not able to pro
vide the benefits desired.
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2. The nature and magnitude of change affecting the 

present information period appears to parallel that of the 
changes that occurred in the industrial period. Both 
periods experienced substantial and significant technolog
ical advancement that affected not only business and 
industry but also individual lifestyles as well. Some of 
the more significant changes that took place are identi
fied in Table 55. Given substantially equivalent and 
pervasive change for both periods, a comparison and/or 
study of the industrial period as a model for providing 
insights into today's transition appears reasonable.

3. Taylor's principles of scientific management in 
their entirety are not generally used today. Although some 
elements of these principles are used, the core principle 
(the development of a science for every aspect of a work
er's job) is not generally used. The lack of use of 
scientific management is corroborated by the lack of use 
of time study, piece-rate, and focus on the work process, 
as indicated by the respondents (see Table 30). Rather 
than scientific analysis of a worker's job, more behavior
al approaches (i.e., training, consulting, staff, etc.) 
are favored. This departure may have caused a decreased 
sensitivity or awareness of the elements of the job. 
Because jobs have changed dramatically (to knowledge 
workers), no foundation exists for providing this analy
sis.
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Table 55

Comparison of Significant Changes Taking Place in the 
Industrial Period and the Information Period

Industrial Period Information Period
Major change in the labor force 
from agricultural workers to 
industrial workers (1920).

Major change in the labor force 
from industrial workers to in
formation or knowledge workers 
(1957).

Precipitating factor that creat
ed change was the machine.

Precipitating factor that creat
ed change was the computer.

Efficiency became a concern re
sulting from inefficient work 
processes due to the new tech
nology.

Efficiency became a concern re
sulting from inefficient work 
processes due to the new tech
nology.

Late 1800s were defined by major 
advances and the proliferation 
of inventions that changed life
styles:
- Telegraph (1844)
- Telephone (1876)
- Electric light (1879)
- Automobile (1885)
- A/C (1886)
- Radio (1895)
- Airplane (1903)

Late 1900s were defined by major 
technological advances in infor
mation technology that changed 
lifestyles:
- Univac (1951)
- Television
- Sputnik (1957)
- Microcomputer (1975)
- PC (1981)
- Internet (1989)
- Java (1996)
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Even though no significant relationship was found 

between scientific management use and efficiency, Taylor's 
theories are not obsolete. Taylor's theories continue in 
use today in various forms relative to goal setting, 
planning, selection of workers, and even the interaction 
between boss and worker. The predominant issue is whether 
these theories can be applied to a totally different labor 
force.

According to the Wharton study (ARGO Data Resources 
Corporation, 1996), the factors (or practices) that indi
cated a decided Taylor influence included compensation 
based upon contribution, careful selection processes, and 
commitment to employee development. All of these factors 
directly relate to Taylor's core principles. The practice 
of involving employees in decision making emanates from 
Taylor even though Taylor's principles called for manage
ment to define how work is to be performed and the worker 
merely to carry it out. However, in his Principles of 
Scientific Management (1911), Taylor discussed how workers 
should work closely with management to hone the completion 
of the task in the most efficient way possible. The 
interaction of employers and workers is necessary to 
develop the one best way of doing work.

Taylor's theories are far from obsolete and remain as 
applicable today, in principle, as they were in Taylor's 
time. Unfortunately, Taylor has received such negative
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criticism for his methods that managers seldom seek to 
emulate the work he did. Furthermore, many of his theo
ries are so entrenched in standard business practice that 
managers may be unaware of their origin.

A number of insights and knowledge were gained from
this research on the work of Taylor and the development of
his principles of scientific management. Among them are 
the following:

a. Once he became a foreman, Taylor quickly 
recognized that no one knew what a day's work was
supposed to be. No standards were established in
order to promote improved output and efficiency.
This same issue exists today with knowledge workers. 
Adequate standards or optimal output is unknown 
because the type of work and workers have changed, 
requiring analysis.

b. Taylor emphasized both improving the effi
ciency of workers as well as engineering the technol
ogy (machines) for increasing capacity and output. 
Computers, similar to the machines of the industrial 
period, can and should be engineered to promote 
improved output and capacity. Often this is over
looked today as so much software is available on the 
market. The development of software and systems 
engineered for production presents additional oppor
tunities to promote productivity and efficiency.
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c. Taylor was a proponent of emphasizing a 

"mental revolution." He recognized that a different 
way of thinking was required in contrast to the old 
way. This same "mental revolution" in management is 
needed today to determine new methods for achieving 
efficiency and productivity, given the significant 
changes that have occurred. Recognition of this 
"mental revolution" indicates insights drawn from 
Taylor.

d. Taylor's emphasis on tasks and the scien
tific analysis of every aspect of a worker's job 
represents the type of analysis required of the tasks 
and work processes today. The concept of reengineer
ing emphasizes analyses of the work process for 
changes similar to what Taylor did with workers of 
the past.

e. The concepts Taylor developed continue 
today in various forms. By studying Taylor's theo
ries and their development in depth, a renewed appre
ciation and understanding of those theories occurs, 
indicating that Taylor's theories are hardly obsolete 
today. A recognition of the origin of some of the 
theories used today occurs.

f. Taylor's fundamental principles emphasized 
a number of basic management tenets used today. A 
return to many of these management fundamentals is
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needed to obtain the functionality and, therefore, 
the benefits of information technology. Taylor's 
basic theories of worker/foreman communication and 
relations, scientific training and selection of 
staff, and channeling work where it makes the most 
sense or to the individual best suited remain neces
sary ingredients of success.
4. Efficiency appears to be very much a topic of 

management discussion and concern today. As evidenced 
from the primary research conducted, the majority of 
respondents believe that efficiency is a concern today.
The concern for efficiency has reached national levels, as 
it was during Theodore Roosevelt's administration in the 
industrial period, based upon the declining labor produc
tivity growth rates over the last 25 years. This produc
tivity decline has caused considerable concern on the part 
of economic analysts and businesspeople alike, especially 
as the decline in labor productivity growth for the United 
States has been continuing for some time. This longevity 
may have diminished the urgency or the necessity of action 
in the workplace.

5. The purpose of information technology is not 
clear to managers. Confusion appears to exist as to what 
information technology is designed to accomplish. Al
though a perception exists among managers that information 
technology is designed to make people more productive and
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efficient, this has not been proven statistically and cre
ates a misperception of what information technology can 
and will do for the organization. This misperception may 
result in the lack of action taken to support or manage 
information technology to aid in achieving the perceived 
productivity gains.

6. Managers seem confused or misdirected in their 
perceptions of information technology and improved effi
ciency due to the technology. Most managers do not be
lieve or are uncertain that information technology has re
duced operating expenses, that information technology is 
used to the fullest, that information technology has 
reduced work hours, and that adequate training is conduct
ed on all new technologies deployed. Yet managers who 
were surveyed perceived that information technology per
mitted them to improve their productivity and efficiency. 
Statistically, this is not true nor supported by national 
productivity growth rates. Managers have a misperception 
or lack of awareness of actual efficiency/productivity re
sults about information technology and efficiency. There
fore, managers have demonstrated a reduced sense of urgen
cy in taking action to achieve efficiency.

7. No specific change in thinking and behaving 
appears to have occurred in the information period to 
capitalize on the new technology. The "mental revolution" 
that Taylor described has not fully occurred as yet. If
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anything, managers behave in ways almost without change, 
yet the technology being deployed has the capability of 
altering the ways in which business is conducted. Al
though the labor force has changed significantly to pre
dominantly knowledge workers, management practices have 
not been analyzed or reassessed to guide the new work 
force towards improved efficiency and productivity. In 
short, little effort has been made toward addressing the 
need to manage both technical and human resources today. 
The management of technical resources demands new methods 
of management.

8. Technical resources (i.e., information technolo
gy) currently appear not to be managed effectively. 
Findings from the survey indicated that managers either 
had little time or did not take action to manage the tech
nology deployed. Little time and attention were provided 
for ensuring that information technology was understood, 
that managers knew how to manage it, and that staff took 
full advantage of information technology.

9. The factors that were perceived to contribute 
most to efficient operations included:

Technology,
Staff training,
Communication,
Reduction/elimination of paper, and 
Retaining people.
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The methods most used to promote efficient operations

were:
Providing training to users,
Using performance goals,
Increasing feedback to staff,
Establishing standards,
Developing plans, and 
Asking people who do the work.

In this context, perceptions closely match what is 
used. Therefore, to develop an orientation toward effi
ciency in the organization's success, factors that emerge 
as critical might include:

Communication and feedback,
Training,
Technology use,
Standards and goals, and 
Staff retention.

10. The manufacturing industry is more efficient and 
more productive today than other industries. Although 
this industry appears to perceive technology as positively 
affecting efficiency, manufacturing is not the leader in 
terms of information technology expenditures (see Table 
6).

11. The current typical worker has changed from that 
of the typical worker of 50 years ago. Management theo
ries used and applied today must take into account that
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knowledge workers use information technology substantially 
and that their principal output is information. Based 
upon this change in the labor force, a different type of 
management appears to be required today to address these 
differences. Altered methods of management will also 
affect the use of measurement systems that should take 
into account the value created from the information pro
duced .

12. Management is still important, if not more than 
it was. Although no relationship was found between effi
ciency and scientific management, this research clearly 
indicates that not enough time or attention is placed on 
managing.

13. Managers have shifted away from understanding 
the work process. Not enough attention today is given to 
the work process.

14. Managers do not appear to know how to use or 
apply effectively information that becomes available 
through information technology.

15. Managers are unaware and uninformed about the 
dramatic decrease in labor productivity growth in the 
country. This lack of awareness may have perpetuated a 
false sense of security or complacency that may have 
perpetuated the poor results.

16. Productivity measurements and efficiency ratios 
are closely related. Both are measurements of the ratio
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of inputs to outputs. The primary difference between the 
two is the presentation of their result. Efficiency 
ratios present the cost to produce $1.00 of revenue, 
whereas productivity formulas reflect the cost per unit of 
output produced. National labor productivity rates are 
calculated on the ratio of output (expressed as GDP) in 
relation to hours worked or number of employees. This, in 
a broad sense, is the relationship of output (GDP) to 
inputs (labor) and, therefore, contains the same elements 
as in the formula.

17. Measurements of labor productivity and effiency 
should be reevaluated in light of the change in labor- 
force composition. Emphasis should be placed on what the 
output should be in the productivity efficiency formula.

Conclusions identified form the basis for the devel
opment of implications for management theory and recommen
dations for further research.

Implications for Management 
Theory

The primary topic or issue that originated this study 
was efficiency and productivity and how improvement 
might occur. Efficiency/productivity is well established 
in the research as a perceived and real concern of manage
ment. However, there still remains no direct link or 
answer for improving efficiency/productivity today. 
Information technology draws continued attention as a
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panacea for productivity/efficiency improvement, yet no 
research results are able to justify that information 
technology influences productivity/efficiency improve
ments .

Because efficiency and productivity have remained 
management issues for some time and because information 
technology as well as scientific management have not 
proved to be influential in the level of efficiency, other 
variables must exist. Taylor proved that efficiency/ 
productivity could be controlled and improved, using the 
principles he developed in conjunction with the new tech
nology of the time (machine technology). Similar appli
cations should be possible today.

The principles of scientific management were studied 
because they were successfully applied during a period of 
dramatic change that was similar to today's information 
period. Although some obvious differences exist between 
the industrial period and the information period, the 
nature of the dilemma and changes are consistent. To that 
end, and based upon the findings of the study, a modifica
tion of classical management theory, particularly scien
tific management, may be needed to accomplish the same 
result as was achieved at the turn of the century.

The findings of this study do not discern what vari
able^) may be instrumental in affecting efficiency. 
Historically, disciplined management practices, when
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properly applied and used, can influence efficiency and 
productivity. Therefore, what appears missing today is 
the disciplined management structure and practices neces- 
sary to manage both technical and human resources. To
day 's workers are not predominantly industrial but rather 
knowledge workers. This labor force relies heavily on 
information technology for the tools with which to perform 
jobs. What may be missing are means to 

manage technical resources, 
manage knowledge workers, and 
apply the technology to the work process to 

achieve specific benefits.
Because knowledge workers deal with information and 

use information technology in order to be successful, new 
or revised management theories must be developed, building 
on Taylor's success and the application of his theories.
In order to achieve success in this environment, the 
following critical success factors must be present:

1. Understanding of the purpose of information 
technology,

2. Disciplined/structured management practices for 
effective management of both technical and human resourc
es,

3. Application of information technology to achieve 
improved efficiencies,

4. Awareness/orientation toward productivity and
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efficiency,

5. Technical maturity and knowledge of information 
technology at all levels,

6. Analysis and attention to the work process, and
7. Effective monitoring/tracking mechanisms.
Each of these critical success factors are derived

from the managerial perceptions obtained from the research 
conducted as well as from secondary data. In conjunction 
with these success factors, modified principles of scien
tific management emerge for management training and educa
tion. A suggested set of principles for managing in the 
information period is outlined below.

1. Understand and improve the work process prior to 
automation. Scientifically analyze the work process pre- 
and post-automation for changing behaviors to capitalize 
on the introduction of information technology.

2. Raise the level of technical maturity and under
standing of information technology at all levels in the 
organization.

3. Manage both technical and human resources so 
that true application of the technology occurs toward the 
attainment of benefits. Challenge staff to apply informa
tion technology to its fullest potential.

4. Develop an understanding of information technol
ogy and how to use/apply the information that results. 
Integrate information technology into the work process,
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allowing workers to participate and take ownership of the 
results.

5. Scientifically select and assign employees based 
upon interest, aptitude, and ability.

6. Develop and foster an awareness of the elements 
that impact results and that relate to production, effi
ciency, and value creation. Track and report on progress 
and follow through to ensure benefits are attained.

Recommendations and 
Applications

Clearly, a quick analysis of United States labor 
productivity growth rates indicates an obvious concern. 
Unless action is taken, the United States and its leader
ship as the most productive nation in the world will end.

One of the predominant uses of the information pre
sented is the knowledge gained from the past. Although 
Taylor's theories may not be fully used today, what he did 
during the industrial period is important to understand 
today. Taylor saw opportunity in change. The change he 
experienced during the industrial transition was as perva
sive and influential as today's information transition. 
Clearly, he saw a need to develop methodologies to harness 
the productive potential of the new technologies through 
the management principles he developed and set in motion.

Although this study revealed that there was no rela
tionship between efficiency and scientific management use
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today, other theories may be developed concerning the 
possible relationship between these variables. What can 
be learned from Taylor and what occurred during the indus
trial period is his response to such change and how he 
took advantage of it. Someone like Taylor is needed today 
to develop methods to harness the power of this new tran
sition. Information technology created the information 
transition as machines and automation created the indus
trial transition. Taylor not only improved upon the 
productive capacity of machines; he did the same with 
workers and management. This type of guidance and direc
tion is required today.

The information presented in this study should be 
used to:

1. Sensitize managers to the productivity and effi
ciency problems prevalent today and create an awareness 
through a renewed emphasis on the changing labor force and 
work process;

2. Understand the dynamics and magnitude of change 
by analyzing what occurred during the industrial period 
and draw parallels to today's changes;

3. Understand that misperceptions or confusion 
exist regarding the purpose and use of information tech
nology by challenging organizations (managers) to outline 
how information technology will be used. This must be 
addressed in order to garner the benefits of this technol
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ogy; and

4. Provide a foundation for the development of new 
principles for managing today by outlining critical suc
cess factors necessary in a changing labor force using 
information technology. The development of new principles 
must evolve or emanate from lessons learned from people 
like Taylor who responded to an equally changing time.

One of the most important applications of the knowl
edge contributed in this study is the development of a new 
set of management fundamentals that applies to the new 
labor force, i.e., information workers, and that takes 
into account managing technical resources as well as human 
resources. Evaluating and developing new management con
cepts begins with these results emanating from the study:

1. Managers are concerned about efficiency but not 
overwhelmingly;

2. United States labor productivity growth is the 
worst in its 100-year history;

3. Managerial perceptions of efficiency are not 
consistent with reality;

4. Managers are uncertain how to use the informa
tion manipulated through information technology;

5. Managers do not analyze work processes scientif
ically; and

6. Staff are not trained adequately to use the 
technology, yet companies generally remain current with
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software upgrades.

Information technology must be considered a component 
of any future development of management techniques. 
Clearly, managers use technology, but the ways in which 
information technology is applied remains in question. 
Technology, as Taylor learned, does not create efficiency 
by itself; it must be managed and applied.

New/revised theories of management are necessary 
today due to the changing workforce. An understanding of 
the knowledge worker is important, and new methods must be 
developed for managing this changing worker. In addition, 
technical resources are also proliferating in the work
place and must be managed collaboratively with human re
sources .

Recommendations for 
Further Research

Based upon the findings and conclusions of this 
study, a number of recommendations for future research 
have emerged.

1. Secondary information could be obtained and 
analyzed to determine if a correlation exists between 
information technology expenditures and human resource 
expenditures. If information technology is designed to 
promote productivity and efficiency (as managers perceive 
it to be), the more information technology is deployed 
(manifested in terms of information technology expendi-
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tures), the more human resource costs conceivably should 
decline. These secondary data could be based upon actual 
financial information of companies over the past 10 years.

2. An experiment could be developed and conducted 
(with control and experimental groups) to test the effect 
of information technology knowledge and use on overall 
productivity. The experimental group would receive exten
sive training on specific application software (used by 
both groups); the control group would receive a minimum 
amount or type of training (considered typical today). A 
common set of tasks could be assigned for each group to 
perform. The level of productivity of the groups, as 
measured by time (output/hours), could then be compared to 
ascertain whether improved training or understanding of 
information technology actually influences people to be 
more productive and/or efficient. In other words, the 
researcher could attempt to determine whether information 
technology should be the focus for improving productivity 
in the country or whether another factor is more influen
tial.

3. A profile of the knowledge worker should be 
developed through observation (qualitative research).
Such a profile should include tools used, furniture, 
reports, technology, management style, social factors, and 
outputs. A comparison of this profile with industrial 
workers would indicate possible differences. Approaches
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for developing and understanding standards that might 
apply to knowledge workers might be suggested.

4. The degree of computerization should be evaluat
ed, by country, to determine if there is a relationship 
between the level of computerization and national labor 
productivity growth rates. This research study would be 
conducted to determine the effect of computerization on 
productivity. Does increased computerization correlate 
with increased labor productivity? Do countries with less 
computer proliferation have better or lower labor produc
tivity growth rates?

5. A study should be conducted to determine if the 
predominant management school of thought used by industry 
and/or companies is related to efficiency and/or produc
tivity, as defined by United States labor productivity 
growth rates. Such a study would reveal which theories 
may be more influential on overall productivity or effi
ciency. The study would necessitate either observation or 
detailed surveys to assess the types of theories in opera
tion.

6. The conclusion that a correlation may exist 
between management's perceptions of the level of efficien
cy and actual efficiency should be expanded upon, as 
measured by financial data. What conclusions can be drawn 
from this? Does a conservative orientation toward effi
ciency lead toward increased levels of productivity/
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efficiency? The result of this study may indicate whether 
perception actually influences the result.

7. United States labor productivity growth rates 
should be studied more fully to gain an understanding of 
what they measure and how they affect the country's wel
fare. In addition, exploration of the economic forces 
affecting this ratio is also important. Much attention is 
focused on these rates by analysts, especially with the 
noticeable decline in rates that has occurred. Further 
analysis will serve to increase credibility, understand
ing, and action required from the results obtained. To 
broaden this understanding, further study and research 
should be conducted to:

a. Understand what elements are correlated 
with labor productivity growth rates, including vari
ous factors that may have an impact on the overall 
level of productivity;

b. Determine the relationship between produc
tivity growth rates and the growth rate of the number 
of people employed in information-related professions 
to establish whether there is a direct relationship 
between the number of knowledge workers in the work 
force and the decline of productivity growth rates; 
and

c. Determine if there is a statistical corre
lation between United States labor productivity
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growth rates and efficiency ratios.
8. An experiment should be initiated to assess the 

level of application of information technology compared 
with use only to determine if information technology can 
have an impact on efficiency if properly applied. The 
purpose for this research is to determine what constitutes 
application of information technology. Knowledge of these 
elements may result in a definitive relationship to effi
ciency, as suggested in this study.

9. An experiment should be conducted to analyze the 
use of various management theories and their effect(s) on 
information technology application. Does one management 
theory promote more effective application of information 
technology than another? Similar to the manipulations 
performed by Mayo in the Hawthorne experiments (Stoner, 
1978), differing management theories would be applied to 
similar groups to assess whether a management theory alone 
has an effect on efficiency. This idea relates to and 
expands upon the research recommended in number 5.

10. Research should be conducted to determine if 
managers are actually using a disciplined, structured 
management theory in their organizations or if management 
practices and fundamentals have declined in emphasis or 
use. With less management occurring today than in the 
past, follow-up research needs to be conducted to deter
mine if, in general, standard management practices have
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declined in use or are less emphasized by management.

11. Further study of the manufacturing industry 
should be undertaken to determine any contributing factors 
leading to the positive levels of efficiency and labor 
productivity growth rates experienced by the industry. 
Management research and development during the 20th centu
ry has been focused on industrial workers. The reasons 
for the manufacturing industry's success possibly may be a 
result of this intense effort. If so, what information 
exists that may contribute to the improvement of efficien
cy and productivity in the nonmanufacturing sector? The 
results should be compared with other industries to deter
mine opportunities for applications to improve productivi
ty and efficiency.

12. Research should be conducted to assess and 
determine new measures or elements of existing measures to 
assess efficiency and productivity more effectively in the 
information age. Study should proceed with analysis of 
the output portion of the equation. Rather than GDP or 
operating income used in this capacity, value should be 
measured and to whom. The study would include an under
standing of what "value" means.

The foregoing suggestions for further research are 
designed to refine or expand upon the research conducted 
in this study. Although the results of this study did not 
produce statistical relationships between the independent
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and dependent variables, labor productivity growth rates 
continue to provide enough evidence for concern. Further
more, information technology has become a major variable 
in the work environment today. Additional research may 
help to further understand the relationship between pro
ductivity and efficiency and the use of information tech
nology. Existing measurements of productivity, efficien
cy, or success in general possibly need to change, given 
the transition of the work force and the role of informa
tion technology today.
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PILOT SURVEY #1
Mr. Doe Title Company AddressCity, State, Zip

Dear Mr. Doe.-
Thank you very much for assisting me in my doctoral dissertation research study. I appreciate you taking the time to fill this out at this busy time. The purpose of my study is to analyze efficiency in various industries and determine if there is a relationship to information technology utilization as well as the type of management orientation at work in the organization.
As I described over the phone there will be two (2) surveys I will send you. The first is attached, and the second will be similar and will follow relatively soon after the first. As you will note I have left blank spaces in several sections. The reason for this is I would like you to fill in items based upon your experience that you feel should be considered in a study of this sort. So please don't hesitate to fill in items as you deem appropriate. I plan to follow up after the first survey to question you about one of the sections to determine if it achieves what it purports to achieve. I will call you in regard to this.

If you would please return the completed questionnaire in the enclosed, self-addressed, stamped envelope by December 27, 1996. I am also interested in your candid opinions of the ease of use of the survey and general readability of the questions/statements. This will aid in finalizing the instrument 
I will use for my sample. The last page of the survey requests comments on this type of information.

If you should have any questions regarding the study, feel free to contact me at 630/875-7270. Should you wish to receive the results of the survey, please indicate this on the completed survey, supplying your name and address where indicated.
Your time and assistance aregeatly appreciated.

Sincerely yours,

Kent S. Belasco
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PILOT SURVEY #2
Mr. Doe 
Title Company 
AddressCity, State, Zip

Dear Mr. Doe:
Once again, thank you very much for assisting me in my doctoral 
dissertation research study. I appreciate you taking the time to fill this out at this busy time. The purpose of my study remains the same. This second survey is needed to assess the reliability of the instrument. To that end you may note some similarity to 
the first survey.
If you would please return the completed questionnaire in the 
enclosed, self-addressed, stamped envelope by January 10, 1997. 
This will aid in finalizing the instrument I will use for my sample.

If you should have any questions regarding the study, feel free to contact me at 630/875-7270.
Your time and assistance are greatly appreciated.

Sincerely yours,

Kent S. Belasco
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NORTHERN  
I I . I . INOIS  

I MVF. RSITY

Co l l e g e  o f  Bu s in e s s

D e p a b t w e n t  o r  

M a n a g e m e n t

DeKalb. I l l in o is  

60116*2854

1815)736*1124

FAX 
(HIS) 7566198

February 25, 1997

Dear Mr.
Managers have long bean concerned with improving the efficiency and 
productivity of anployeea. Over the laat 10 to 15 year* information 
technology hae been uaad ae a meana of addraaeing thia concern. 
Unfortunately, becauea efficiency haa not improved commenaurate with 
the deployment of information technology thia concern peraiata.
Ae a doctoral candidate, I am conducting reeearch to learn the 
perceptione of aeaaoned managers regarding efficiency, information 
technology, and acientific management in the workplace. The 
objective of thia academic research study is to understand the 
relationahip between theae variables and to identify factors for 
effective management in the future.
I am asking for your aaaistance by participating in this research 
and completing the enclosed survey. Although your participation ia 
completely voluntary your perceptions and valuable experience are 
critical to the succaaa of the study.
The survey will take approximately 15 to 20 minutea to complete. 
All information collected will be held in atrict confidence and 
coded to preserve the confidentiality of the respondent.
Please return the completed survey in the enclosed, aelf-addreeeed, 
stamped envelope by March 14, 1997.
If you should have any questions regarding the study, please contact 
me at 630/875-7270. Should you wish to receive the results of the 
research, please indicate thia on the laat page of the completed 
survey.
Tour time and aaaistance are greatly appreciated.

Doctoral Candidate
enclosures

NonAem lU inon C nnenitv it  in  Equd O ppurtunm ' A iTim uuve Action Intutuuon.
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N O R THER N
IL L IN O IS

U N IV E R S IT Y

Coi.uca or Businus

OcnumaiNT or Huuamm

DcKala. Illinois 
601I5-J8M

(815) 75S-1IS4

FAX 
(SIS) 7SMI98

Daar Nr.
Racantly a aurvay waa mailad eo you on the topic of infonaation 
technology and aciantific manageawnt uaa in tha workplaca, and ita 
affact on corporata afficiancy. Thia aurvay ia part of a doctoral 
diaaartation and tharafora tha faadback you provida ia vital to tha 
auccaaa of tha raaaarch. Sinca I hava not racaivad your raaponaa I 
hava takan tha libarty of ancloaing anothar aurvay for your 
convanianca.
Although I know you ara vary buay, I would appraciata if you would 
plaaaa taka tha tiaM to conplata thia ahort aurvay. A aalf-
addreeaed, ataapad anvalopa haa baan includad for raturn.
Thank you again for your aupport. If you would lika to racaiva tha 
raaulta of tha atudy plaaaa indicata ao on tha laat p«ga of tha 
aurvay.
Sincerely, youra

Doctoral Candidate 
Sncloauraa

N orthern (Umoa Unnensiy u  «o C qtal O pponun io / AH lraum e A ction tnm m uon.
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POSTCARD NOTE - THIRD MAILING

HAVE YOU RETURNED YOUR SURVEY?
Recently you received a survey as part of a 

doctoral dissertation. Since your comments are vital to 
the success of this research, I would appreciate 

if you would take the time to complete this 
short survey.

If you have already done so, thank you for 
your time and cooperation.

If you need another copy of the survey, or have 
questions, please call me at:

630-875-7270 
THANK YOU FOR YOUR SUPPORT

Kent S . Belasco 
Doctoral Candidate
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MANAGING EFFICIENCY AND PRODUCTIVITY WITH 
INFORMATION TECHNOLOGY

The following survey asks for your perceptions about a number of 
topics related to information technology, efficiency, 
productivity, and scientific management.
Please respond to each statement based upon your experience when 
managing people in your company. Responses should be vour 
perceptions of what exists today in your company, not what you 
would like to see in your company.
The sections included in the survey ask for your perceptions 
about managing today. These sections are entitled:

I Background information 
II Corporate/industry efficiency 
III Factors affecting efficient operations 
IV Methods for improving efficiency/productivity 
V Information technology and efficiency 
VI Scientific management use

The survey will take approximately 15 to 20 minutes to complete.
The responses provided will be instrumental in developing 
conclusions which may be used to promote a better understanding 
of how to manage the challenges of information technology more 
effectively and profitably.

PLEASE READ THE INSTRUCTIONS FOR EACH SECTION 
CAREFULLY BEFORE RESPONDING

RETURN ALL PAGES OF THE SURVEY (INCLUDING THIS PAGE) IN
THE RETURN ENVELOPE

(PLEASE TURN OVER)
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SECTION I 

BACKGROUND INFORMATION
Please complete tha (Mowing Information by checking the appropriate box or boxes Out pertain to you.

1. Department managing (please check):

1 Humenr 
Z  Fnence/accountmg
3. Operator*
4. Credrt 
5 Sales
6. Informepon eyiteme
7. Markeeng
8. Produeton
9. Purchaemg
10. Other

2. Peettten/Wle (eheeh bos that appllee):

1 Manager
2. Vce preardent
3. Aaaietam nee preeidant 
4 Server vice prearient
5. Dvector
6. Supervwcr
7. Other

1. Years of management experience 
(cheek box that appMaa)

1. 0 -3
2  4 -6
3. 7 -10
4. 11-15
5. 15*

4. Educational background (check highest levet):

1. High school d0oma
2. Some eodege (*  3 years)
3. Cdege greduak
4. Graduate degree
5. Poet graduate degree

1 Under 20 years 
Z  21 -2 9 years
3. X - 38 years
4. 40 - 48 years
5. 50 - 58years
6. 60* years

I .  As a nde, I regularly work:

1 Leas than 40 hours per week 
Z  40 to 45 hours par week 
3. 46 to 50 hours per week 
4 51 to 55 hours per week
5. 56 k> 60 hours per week
6. More than 60 hours par week

7. On average, my staff employees work:

1. Less tttan 40 haws per week 
Z  40 ts 45 hours par week
3. 46 to 50 hours per week
4. 51 to 55 hours per week
5. 56 to 60 hows per week
6. More than 60 haws per eraek

I .  The percont of staff currsnfly assigned and using personal 
computers (PCs) In my company Is approximately:

1. 100%
Z  75 - 98%
3. 50 - 74%
4. 25 - 48%
5. 0-24%

9. To what extent do members of your staff understand 
and use technology available:

1. 0-25%
Z  26 - 50%
3. 51-75%
4. 76-100%

10. To what extant are tasks In your company automated 
(pleats cheek a i that apply):

1. Manuals on-line 
Z  Communcaaons v  E-med
3. MeoPnga «  video conferencing
4. Ward ptocaesng
5. Document mogwgfrstnsval

11. Indicate which of tha following technolog lee i 
m your company (cheek a* that apply):

1. LocM wee networks (LANs) 
Z  Wide arse networks (WANs)
3.
4. Ilf
5. Wad page for the company

(GO TO NEXT PAGE)
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SECTION II ______________

CORPORATE/INDUSTRY EFFICIENCY

EMdancy m ■ maaaida at our aMHy io immmaa bum and monay in dm production at a  givon output For aach 

rtatomam batow. plaaaa drcto tha ftaponaa that baat Ida yaw perception of your company. Vow roaponaa ahouM 

ana a t tha tattooing calagariaa:

SA •  SkonQty agree mdi dm natamant
A -  Agraa a i l  Cm imtamertt  ganaraCy
N •  No opavon or neural
0  *  Oiaagraa «dh tia  aniament. generally
SO -  Srcngly daagraa rath tia  etatanam

# STATEMENT RESPONSE

1 1 am concamod about aMalancy. SA A N 0 80

2 Buetnoaaaa ara efficient today. SA A N 0 SO

3 My company uparataa aOlclangy today. SA A N 0 SO

4 My Induady la generally aMciant SA A N 0 SO

5 Tha a s k  1 do ia naaar complata. even M1 amrkad 24 houra par day. SA A N 0 SO

• CHclancy ia a ma|or proMam and concarn at my company. SA A N 0 SO

7 1 am conaianOy undaraMSad, yot bodi dm amount at mark and dm coam 

to produca gooda and aandaaa contlnua to incraaaa. SA A N 0 80

• Stott addlliana ara tighdy acrubntzad and not aaaNy approvad. SA A N 0 80

9 My ilapartmmil nparatoa at mailmimt alllciann. SA A N 0 SO

10 My ilaparlmanl can aaally taka on mora mark mHhout having to incraaaa atatt. 8A A N 0 80

11 My daparbnant amployaaa amrfc vary hard but ara ahaoya baland. SA A N 0 SO

12 Wa ahaaya haao tkna tar maatnga. training, and raading tada pubilcattona. SA A N D SO

13 Oaclatana ara moda kirmly and otttaiantty In my crganiaaOan midrout 

apandlng Orna on urwiacaaaary papatamtk. SA A N 0 80

14 Wa aotdom aaato kam. SA A N 0 80

19 Cmploy aaa in our company uaa dma attacltaaly. SA A N D 80

16 Wa ragutarly nark conaidarabte amounta of oaarkma. SA A N D SO

17 Work procaaaaa in o a  company ara Hoar chartad and anaiyiad ragutarly. SA A N 0 SO

I t Standarda of partarmanca ara uaad in my coaipany. SA A N 0 SO
10 Cmploy aaa In our company knoor axactly mtmt ia aapactad of dm a. SA A N 0 80

20 Ota company haa Cana lop ad program  and aaaignad atatt to avaluato and 

improve « a  iovai of productMty and afhciancy. SA A N 0 SO

(PLEASE TURN OVER)
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SECTION III

FACTORS AFFECTING EFFICIENT OPERATIONS

For each item Mow plaaaa circle Ore nunbar which boat Ota how you balieee tha lacter ahacta tho aflfctanqr at 
your company. Raaponaaa will range bom vary nagadao to vary pooiliva in tfw acale baloar

S ■ Vary nagokvaly
4 •  Nagaavaly
3 ■ Noanpact
2 -  PowMy
1 •  Vwy poeiaveiy

# FACTOR RESPONSE

t UMttflflS 5 4 3 2 1

2 Planning proeaaa S 4 3 2 1

3 Standarda 5 4 3 2 1

4 Mwttflwvwit tiin n fl p fo flfim 5 4 3 2 1

S StaNbaMng 5 4 3 2 1

s Monegemenl alylaa S 4 3 2 1

7 Worktooia S 4 3 2 1

a Technology S 4 3 2 1

• Management quality 5 4 3 2 1

10 IncenUeee S 4 3 2 1

i i Communicodon S 4 3 2 1

12 Manuala/docuinonwdon s 4 3 2 1

13 Work proeaaa 9 4 3 2 1

14 Staff aalacdon s 4 3 2 1

IS Otiee henltiaa s 4 3 2 1

IS FoSciaa/ptocadiaaa s 4 3 2 1

17 Ofllea layout 9 4 3 2 1

IS Amount at tachnotogy available 9 4 3 2 1

10 llottaaro changaa/updataa 9 4 3 2 1

20 Organiariton atructure 9 4 3 2 1

21 Staff catlbar 9 4 3 2 1

22 Paper volume and accumulation 9 4 3 2 1

23 Cimtamara 9 4 3 2 1

24 Work andronmant 9 4 3 2 1

2S Budget (SnandaO 9 4 3 2 1

2S Managamant/ataff ha novar 9 4 3 2 1

27 Bueinaaa growth 9 4 3 2 1

28 PwrnMUrmm riOUifMIMte 9 4 3 2 1

20 Audite/examtnabone 9 4 3 2 1

30

1II 9 4 3 2 1

(GO TO NEXT PAGE)
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SECTION IV

METHODS FOR IMPROVING EFFICIENCY/PRODUCTIVITY

Many twaOioda ara uaed to improve efficiency. The toUoaring chart Ham a number of common methoda. For each 

method cede tha reaponac aNeh boat ftta Pm  degree at Piquancy etOi oMch tha mathod ia uaad in your company 

to improve oMdcncy. The raaponaaa ahoutd bo ono at iva  calegariaa:

5 - Mmyi
4 ■ Moat ot the kme
3 a Soman maa
2 a Satdom
1 a Na*ar

# METHOO RESPONSE
1 Incraaaa taortltarh lo attf 5 4 3 2 1

2 Provide baMno to tha uoara 9 4 3 2 1

3 Automata mafci 9 4 3 2 1

4 Ooaatop plana 9 4 3 2 1
5 Implamant piece rata 9 4 3 2 1

• Intbala ndao-manaoamant at aark procoaaaa 9 4 3 2 1

7 Aak paopta adw do tha m t 9 4 3 2 1

■ Partorm dma aludlaa 9 4 3 2 1

9 Ftoamhart and anatyia work procaaaaa 9 4 3 2 1

10 Oo it yoiaaalt 9 4 3 2 1

11 Hfea naar paopta 9 4 3 2 1
12 naduca ataff 9 4 3 2 1
13 !f1 9 4 3 2 1
14 Hke a conautlanltouHlda help 9 4 3 2 1
19 EataUiah amndmda 9 4 3 2 1
16 Uaa Hak torca/locua groupa 9 4 3 2 1

17 Train tnanagara 9 4 3 2 1

13 naduca a pending (budget) 9 4 3 2 1

19

1I{3

9 4 3 2 1

20 Fraaia Mrina 9 4 3 2 1

(PLEASE TURN OVER)
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SECTION V

INFORMATION TECHNOLOGY AND EFFICIENCY

For aach ctalomant bdovr, plaaaa d rda dw raaponaa which baat llta how you company raacta with ragard lo 

Marmadan tochnotogy udiiadcn. Plaaaa d rd a Km laOar(a) dial corraaponda to gm catagory you adact

SA ■ Skonglyagraamtitftoctolomont
A -  Agraa with tia  iMomant ganaraly
N ■ No opinion or nauaal
0 ■ Daagraawiddaal aniant ganaraiy
SO ■ Saongly daagraa ddt tha a— manl

# STATEMENT RESPONSE
1 Whan now lachnology la purchaaad. morn dam ia atmHaMa lor odtar dudaa. SA A N 0 SO
2 Whan raw ecwiputor lachndogy la purchaaad, |ab bahcdora and prooadiaaa 

ara changad lo uaa and lo apply tha naar tochnotogy. SA A N 0 80
3

8A A N 0 SO
4 Wa kaap up addi oohwwra upgradaa and changaa. SA A N 0 SO
5 Naar lachndogy haa pdmldad ua to improaa our producdvrty 

and alldancy. 8A A N 0 80
• Computer uatkm haa not raduoad amrk amah houra. SA A N 0 SO
7 EmptoyMS m s  tscfWDtooy s mMsMs to ttMOi to ttit Iu IIm l SA A N 0 SO
• Ou company, altar ptachadng naw lachndogy. ahmya todoam up to anam 

that dm banatta propoaad in dm coal juadtcadan ara actually chtoinad. SA A N 0 SO
a Tha cod d lachndogy lo aqud lo dw adua craatod in aMdant oparadona. SA A N 0 SO
10 Tha puchaca and appdnadon d  ddanwadon lachndogy haa dhacdy 

raducad om oparadng aipanaa. SA A N D so

11 Tha iaa d lachnology ctoaloa atora work. SA A N D so

12 Computor lachndogy la daaignad to maka ua more producdya. SA A N 0 80
13 Naw aodaara — kaa ou jota aaaiar. SA A N D SO
14 Wa knoa dw purpoaa d  tochnotogy and hoar to uaa M. SA A N 0 80
IS Tachndogy craatoa acoaaa to atora kitormadon ahldi aaaiaa anra taorfc 

•or ua to managa. SA A N 0 SO
10 Tha addldond Inlot madon ara can now aecaaa fcom tochnotogy makaa ua 

atora aMdant SA A N 0 80
17 Wa know aacdy arhd to do adh dto addhtand Inhumation aaadada aa a 

raauN d naw tochnotogy. SA A N 0 SO
It Tachndogy haa craatod awra intarawdan dam ahich no muat maka 

mara daddona and chotoaa. SA A N 0 80
ia Adtancaa in tochnotogy moot our budnaao naada. SA A N 0 SO
20 Oic buolnaaa and parcond Ihaa hava baan improvad by tochnotogy. SA A N 0 SO

(GO TO NEXT PAGE)
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SECTION VI

SCIENTIFIC MANAGEMENT USE

ENdancy can Da improved or makidinad through managing Ilia  amrk proeaaa. Far aach of tha adtamenta liatad 

baloo, plaaaa cade tha reaponce that beat daacribaa hoar your company amuid raact Cirda tha ianar(i) that 

ceneepond. to d a  ealagoriaa you aalact.

SA ■ Sbongly agree and dm cdtamant
A a Agraa and tha td dmenl. generally
N a No apaaon or neural
0 a Diaagraa with tha abnement generally
SO a Skongty daagraa aad tha m m

# STATEMENT RESPONSE

t Whan a naar amrk proeaaa ia begun, am Soar chart dm proeaaa. analyzing 

aach atap to determine tha beat amrk Soar. SA A N D SO

2 Whan naar ctalt ara Idrad. dray ara Immediately Pained in ail aapacd at the 

|ob to achteao daakad goad. SA A N 0 SO

3 Naar atatt at our company ara caraftdly careened and ohaaraad prior lo  hiring. SA A N 0 SO

4 Our company haa vary dearly dadnad p b  daacripdone lor aach poailion. SA A N 0 SO

5 Managara in our company amrk ctoaaly arMh amployaaa lo cat daily and 

amafcly goad, aa pad aa lo datarmlna hoar to accompidh dmir goad. SA A N 0 80

■ 8yatama ara daadcpad to anaura diet all amployaaa partorm taaka, lor 

dm aama poeMdna, in dm aama nay. SA A N 0 SO

7 Me na gam ant accapd raaponaibiUly d r anotaing Omt amployaaa 

partorm amrk hmcliona at adndard daad. SA A N 0 SO

S Managara ara aiaoya dainad drat ■hanaaar a naar ayalam or proeaaa d  

pdcad under thair cotMrol. SA A N 0 SO

• Joba dmt ara partormad poorly ara tha raault ol kmdaquale amployaaa. SA A N 0 so

10 Naar amrk procaaaae are carofuky analyzed, laalad, and rtnnanantad prior to 

putting them kilo production. SA A N D so

11 Old company and managara caraMly aaaiuam and aalact indhnduaia ado 

ara beat auitad to partorm dm Maka at hand. SA A N 0 so

12 Management accapd eqimi raaponalblllty d r employee amrk probdam. SA A N 0 so

IS Tha amrk to be dona by a manager d  dearly dWdtandadd bom amrk 

d  ba dona by non-managora. SA A N 0 so

14 S M I raining ia pdnnad in adtmnco by managara d r amrkara according d  

d a  aklBa needed d r dm job. SA A N 0 so

IS Wa adhmly pdn d  anaura that managara partorm d a  amrk day ara beat 

auitad lor and d r non-managara d  partorm tha amrk day ara beat eudd d r. SA A N D so

(PLEASE TURN OVER)
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YOUR COOPERATION IS INSTRUMENTAL IN THE SUCCESS THIS

OF STUDY

If you are interested in the results of the study, please provide your name and address in the space below. A copy of the results will be forwarded to you after the study has been completed.

NAME: 
ADDRESS:

Kent S. Belasco 138 West Glen Road Hawthorn Woods, Illinois 60047 630-87S-7270
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CODING CONVENTIONS 
Primary Research

Industrv/subiecc
A five digit subject code. The first digit indicates the industry ( 1 through 5) and the last three digits indicate the sequential subject number for the 

respondent. Industry codes are as follows:
1 = Finance
2 = Health Services
3 3 Business Services
4 = Retail Trade
5 = Manufacturing

Gender
1 = Male2 » Female

Midwest
1 = Company is from the midwest (Illinois,

Wisconsin, Indiana, Michigan, Missouri, Iowa, and Minnesota)
2 = Company is not from the midwest, defined

as above.

Department managing
1 = Human resources
2 a Finance and accounting
3 a Operations
4 s Credit
5 3 Sales
6 3 Information Systems
7 3 Marketing
8 3 Production
9 3 Purchasing

10 3 other
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Position/title
1 S Manager
2 s Vice President
3 s Assistant Vice President
4 s Senior Vice President
5 s Director
6 s Supervisor
7 s Other

Years of experience
1 * 0 to 3 years
2 * 4 to 6 years
3 = 7 to 10 years
4 = 11 to 15 years
5 3 15 plus years

Educational level
1 = High school diploma
2 s Some college (< 3 years)
3 = College graduate4 3 Graduate degree - MBA
5 a Post graduate degree

Chrenolgqical aas
1 = Under 20 years of age 
2 >  21 to 29 years3» 30 to 39 years
4 a 40 to 49 years
5 a 50 to 59 years6 a so+ years

Working hours - Managers
1 a Less than 40 hours per week 
2 a 40 to 45 hours per week
3 a 46 to 50 hours per week
4 a 51 to 55 hours per week
5 a 56 to 60 hours per week
6 a More than 60 hours per week
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Working hours - Staff
1 = Less chan 40 hours per week
2 = 40 to 45 hours per week3 > 46 to 50 hours per week4 x 51 co 55 hours per week5 x 56 co 60 hours per week
6 x More chan 60 hours per week

Percent of scaff assigned/using PCs
1 S 100%
2 a 75 - 99%
3 s 50 - 74%
4 a 25 - 49%
5 a 0 - 24%

Understanding and use of technology
1 = 0 - 25%
2 = 26 - 50%
3 = 51 - 75%
4 = 76 - 100%

Tasks automated
1 x o - i  cask automated
2 x 2 casks automated
3 x 3 tasks automated
4 x 4 casks automated
5 x 5 tasks automated

Technologies used
1 x o - l  task used
2 x 2 tasks used
3 x 3 casks used
4 x 4 casks used
5 x 5 casks used
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Section II

Research question ttl
An average of responses to statements 1, 2, 3, 4, 5, 

6, 8 and 20 was calculated. The average calculation was 
based upon the points indicated below. The scoring key by number is also included:

5 - Strongly agree 4 = Agree 3  ̂ Neutral 
2 a Disagree 
1 = Strongly disagree

The actual scoring key due to reversals of 
positive/negative was as follows:

STATEMENT ££ £D
1 5 - 1
2 1 - 53 1 - 5
4 1 - 5
5 5 - 1
6 5 - 1
8 5 - 1
20 5 - 1

Research question »2
An average of responses to statements 7, 9, 10, 11, 

12, 13, 14, 15, 16, 17, 18, and 19 was calculated. The 
average calculation was based upon the points indicated below:

5 = Strongly agree
4 = Agree
3 = Neutral
2 = Disagree
1 = Strongly disagree

The actual scoring key due co reversals of 
positive/negative is as follows:
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STATEMENT S& SD
7 1 - 5
9 510 5
11 112 5
13 5
14 5
15 516 1
17 5
18 5
19 5

Section III

Research question #3
An average of responses to each item was calculated. 

The average calculation for each was based upon the points indicated below:
5 = Very Negatively 
4 = Negatively 
3 a No impact 
2 a Positively 1 a Very Positively

Section IV
Research question #4

An average of responses to each item was calculated. 
The average calculation for each was based upon the points indicated below:

5 a Always 
4 a Most of the time 
3 a Sometimes 2 a Seldom 
1 a Never
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Section V

Research question #5
An average of responses was calculated. Only 

statements 1 - 1 0  were included in the average for this 
question/sub-problem. The average calculation was based upon the points indicated below:

5 a Strongly agree 
4 a Agree 
3 3 Neutral
2 3 Disagree
1 3 Strongly disagree

The scoring key for actual numbers, due to reversals was as follows:
STATEMENT

1
2
3
4
5
6
7
8
9
10

Research question #6
An average of responses was calculated. Averages 

are calculated only for the total respondent group, by statement, not as a composite. Statements 11 - 20 were evaluated individually for this question/sub-problem. 
The average calculations for each statement were based upon the points indicated below:

5 > Strongly agree
4 = Agree3 3 Neutral
2 * Disagree
1 3 Strongly disagree
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Section VI

Research question K7

An average of response was calculated pertaining to each principle of scientific management (i.e. 1, 2, 3, 
and 4). The average was determined based upon the point indicated below:

5 = Strongly agree 4 = Agree 3 = Neutral 
2 = Disagree 
1 = Strongly disagree
The questions which pertain to each principle, as 

identified and arrayed on the worksheet, were as follows:
PRINCIPLE QUESTION NUMBERS TO BE AVERAGED

1 1, 4, 6, and 10
2 2, 3, 11, and 14
3 7, 8, and 9
4 5, 12, 13, and 15

The actual scores based upon reversals were as follows:
STATEMENT SA SC

1 5 14 5 16 5 110 5 1
STATEMENT SA sc

2 5 13 5 1
11 5 1
14 5 1

STATEMENT SA sc
7 5 18 5 19 1 5
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SA SD
5 - 1
5 - 1
■5 - 15 - 1

Secondary Research 
Efficiency ratio

Operating expense and operating income were used for each subject for each of the last, or most recent three 
years. The ratio of these two items produced the efficiency ratio as shown in Appendix F.

The efficiency ratio was calculated using the following formula:
(Average non-interest expense)/(Net interest income 

+• non-interest income)
or

(Average general and administrative 
expenses)/(Average revenue - cost of goods sold)

Information technology use (level)

A calculation was required to arrive at the level of 
use of information technology. This was based upon a 
profile of information technology application in the 
company. The following outlines the scoring key, based 
on points, to arrive at the level of information 
technology use.

Ratio of staff use of PCs
1 100% 50 points
2 77 - 99% = 40 points
3 50 - 74% = 30 points4 25 - 49% = 20 points5 0 - 24% 10 points

STATEMENT
5
12
13
15
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Use and understanding of technology
1 0 - 25V 20 points2 26 - 50% = 30 points
3 51 - 75% = 40 points
4 76 - 100% = 50 points

Percent of tasks automated
1 task » 10 points
2 tasks s 20 points
3 tasks s 30 points
4 tasks 3 40 points
5 tasks 3 50 points

Technologies used
1 technology 3 10 points2 technologies = 20 points3 technologies = 30 points4 technologies 3 40 points5 technologies 3 50 points

Index
136 - 
68 -  0 -

200 points 
135 points 67 points

= High I.T 
3 Moderate 
3 Low I.T.

use I.T. use 
use

Data Roster

Indtistry ?9de
Each subject number was recorded on this document, 

as previously defined.
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Treatment number
Based upon the specific procedures in the 

methodology section of this research study, each subject was coded with a specific treatment (independent 
variable) code. This was determined from the procedures and indicates what the level of usage of the two 
independent variables and industry code was for each 
subject. Three numbers were recorded in this column to 
correspond with the following:

1 s Uses scientific management principles
2 = Does not use scientific management principles

1 = High information technology use
2 3 Moderate information technology use
3 3  low information technology use

1 3 Financial services industry
2 3 Health services industry3 3 Business services
4 3 Retail trade
5 3 Manufacturing

Efficiency ratio
The efficiency ratio was taken from Appendix F and 

recorded in this column to correspond with the subject 
code.

This worksheet forms the basis for the information that was used in the ANOVA.
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CONVERSION KEY FOR PILOT RELIABILITY

A. INSTRUMENT SECTION CONVERSION

ORIGINAL 
SECTION 
PILOT #1

CONVERTED TO 
IN PILOT #2

1 III
II IV
III II
IV V
V 1

B. INSTRUMENT STATEMENT/QUESTION CONVERSION

ORIGINAL/PILOT #1 
STATEMENT/ 
QUESTION #

STATEMENT # CONVERTED TO IN PILOf#2
SECTION

I
I SECTION 
I II

i SECTION
III

SECTION
IV

j SECTION 
V

1 10 7 13 6 11
2 4 11 11 10 8
3 15 13 7 8 12
4 13 1 4 1 9
5 17 ! 9 1 11 3
6 20 18 15 4 1
7 16 22 14 2 5
8 19 15 9 3 10
9 1 i 3 2 5 6
10 2 ! 2 ' 5 7 2
11 12 10 6 I 9 7
12 8 ! 6 8 4
13 3 ! 16 10 |
14 5 ! 20 12 !
15 11 19 3
16 9 8
17 7 5
18 18 4
19 14 14 I
20 6 17
21 I 12 ! I
22 21 ' I
23 I I
24
25 '
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PILOT SURVEY RELIABILITY EVALUATION FORM

ORIGINAL 
STATEMENT/ 
QUESTION #

%  ANSWERED THE SAME. PILOT #1 TO PilOT #2
SECTION |

II i
SECTION SECTION 

III IV
lSECTION ’SECTION 
! V i VI

1 67% i 33% i 67% ; 50%, 67%
2 83%l 50%! 67% 1 67% I 50%
3 50% i 67%: 50% 1 67% 1 50%
4 83% I 50%; 100% ! 100% i 50%
5 83% I 67%, 50% 1 83% 1 83%
6 50%! 50% 1 33% 1 33% i 50%
7 67% I 33% i 67% i 67%: 67%
8 83%: 50% 1 67% 33% 1 50%
9 33% I 83%! 67% 50% I 83%
10 83%; 67% 1 33% 67% i 67%
11 33% i 67%; 33% 67%: 100%
12 67% I 50%: 33% 83%
13 50% I 33% > 67%
14 33%! 67%: 33% 1
15 50%! 67% i 83% !
16 50%! 83% I 1
17 50% I 50% 1 ;
18 100% I 33%; I19 83% i 67% I !
20 50%i 67%; !
21 I 83% i | i
22 i 50%! ! i
23 I s l  124 _ ! : ... .. ! . ...AVERAGE I 63%! 57%: 57% i 63%; 67%

i
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DATA ROSTER

INDSTY. TREATMENT EFFY. IND&TY. I tfiE A TM E N t"" ' feFFY. IND&+Y. I tREATMENT feFFY.
CODE SMuse IT Use Indstv. % CODE I SMuse IT Use Indstv. % CODE I SMuse IT Use Indstv. %

1005 2 3 1 61.92% 1142 2 1 1 75.68% 2062 2 2 2
1006 1 1 1 56.87% 1147 2 1 1 79.34% 2066 1 1 2 78.52%
1007 2 1 1 1153 2 2 1 2080 2 1 2
1011 1 1 1 39.77% 1157 2 1 1 105.72% 3007 2 1 3 87.06%
1030 1 2 1 1159 1 1 1 84.40% 3013 2 1 3 78.19%
1045 1 2 1 85.47% 1160 2 1 1 76.31% 3016 1 3 95.43%
1066 1 1 1 58.37% 1162 1 1 1 3017 2 1 3 92.03%
1068 2 1 1 61.63% 1166 2 1 1 67.23% 3020 2 1 3 71.68%
1070 1 1 1 84.40% 1172 1 2 1 3036 2 3
1073 2 2 1 70.29% 1173 1 2 1 3039 2 1 3 102.44%
1074 2 2 1 53.90% 1181 2 2 1 63.91% 3045 1 1 3
1076 1 1 1 2000 1 1 2 3047 2 1 3
1076 2 1 1 2007 2 2 2 3053 1 1 3 82.14%
1079 2 1 1 2014 1 3 2 3055 2 1 3 79.45%
1083 2 2 1 62.44% 2016 1 1 2 3056 1 1 3 78.82%
1086 1 1 1 61.80% 2017 1 1 2 3059 2 1 3 73.81%
1090 1 1 1 2021 1 2 2 3062 2 1 3
1094 1 2 1 63.36% 2032 2 1 2 3063 2 1 3 112.15%
1102 2 2 1 62.68% 2038 2 2 2 3068 1 3
1104 2 1 1 95.51% 2039 1 2 2 3071 1 1 3 63.18%
1106 2 2 1 2041 2 1 2 3072 2 1 3 85.53%
1112 i 1 1 2042 2 2 2 89.55% 3074 2 1 3 82.72%
1113 2 1 1 53.73% 2046 2 1 2 3076 2 1 3 86.91%
1114 1 1 1 79.78% 2047 2 2 2 3077 1 1 3 78.59%
1123 2 2 1 2049 1 1 2 68.26% 3078 1 1 3 41.31%
1126 2 2 1 91.59% 2053 1 2 2 3081 2 1 3 72.74%
1127 2 2 1 90.84% 2054 1 2 2 3084 2 1 3
1128 2 1 1 95.13% 2055 1 2 2 3088 2 1 3
1137 2 2 1 2056 2 2 2 3089 1 1 3
1139 1 1 1 2059 2 1 2 3097 2 1 3 40.87%
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INDSjTY. TREATMEN T EFFY.
%CODE SMusellTUse Indstv.

5265 1 2 5
5266 1 1 5
5269 2 1 5
5271 2 1 5 92.03%
5276 1 5
5281 2 1 5
5284 1 1 5 54.75%
5287 1 5
5293 2 1 5 64.03%
5304 1 5
5305 2 1 5 40.30%
5311 1 1 5 86.40%
5313 1 1 5 54.68%
5315 2 1 5 78.13%
5317 2 1 5 92.04%
5320 2 1 5 72.17%

LEGEND:
Treatment:

Scientific Management Use (SMuse)
1 = Uses scientific management
2 = Does not use scientific management

Information technology use (IT Use)
1 -  High information technology use
2 = Moderate information technology use
3 — Low information technology use

Inudstry (Indsty.)
1 = Finance
2 = Health Service
3 = Business Services
4 = Retail Trade
5 = Manufacturing


