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ABSTRACT 

This study was undertaken to investigate the re­

lationships and interdependencies of work-unit technology, 

structure, leadership style and attitudes of personnel at 

the middle and lower levels of the organizational hier­

archy and to determine if a correlation exists between 

proper alignment of these variables and overall organi­

zational effectiveness. 

Six variables have been identified by contingency 

theorists which must be properly aligned if organizations 

are to operate at peak efficiency and maximum effective­

ness. These variables are the firm's outer environment, 

its objectives and goals, the adaptation of technology 

to attain these goals, organizational structure to 

coordinate and confine the technology, and the leader­

ship style and personnel who use the technology within 

individual work units to satisfy the demands of the 

outer environment and meet organizational goals and 

objectives. Previous emphasis in contingency theory has 

been upon determining what constitutes proper alignment 

of these variables on a firm by firm or industry by 

industry basis, neglecting the fact that complex 
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organizations are composed of many interacting work units 

in which these variables must also be properly aligned 

if maximum effectiveness is to be achieved. 

Pour U.S. copper mining companies responsible for 

over 60 percent of domestic production consented to 

participate in the study. The data suggest that not only 

is the proper alignment of contingency variables within 

the firm as a whole important to organizational effec­

tiveness as indicated by prior research, but the proper 

alignment of these variables within individual work 

units may be just as important a consideration in de­

termining overall organizational effectiveness. Results 

further suggest that those mining firms within the 

industry whose work unit technologies show the closest 

alignment of routine technologies with mechanistic 

structures, autocratic leadership styles and personnel 

willing to conform, and non-routine technologies with 

organic structures, democratic leadership styles and 

personnel less willing to conform are more effective 

than those firms in which these variables were not so 

closely aligned. 

Implications of this study are that industrial 

firms can improve their overall performance and 

effectiveness by aligning technology, structure, 

leadership style and personnel within work units. The 



xiii 

greater the number or work units in which the^e contin­

gency variables are properly aligned within a business 

firm, the greater the success that firm will experience 

in realizing its primary objectives. 



CHAPTER 1 

INTRODUCTION 

For centuries management theorists, managers and 

society in general have been preoccupied in determining 

how to best achieve organizational effectiveness and 

economic efficiency. Such is the essence of Management 

and Organizational Theory. One of the major problems in 

determining what constitutes an effective organization 

lies in the fact that organizational effectiveness is 

judged differently by different individuals or groups. 

Subsequently, even attempting to define "effective 

organization" in a universal context is difficult. 

Historically, as one might expect, concepts regarding 

organizational status were quite different when compared 

to the present. For example, when constructing many of 

the world's architectural wonders, early rulers wasted 

vast amounts of human and physical capital. The early 

church used fear, coercion, physical force, or whatever 

means possible to maintain its position and operating 

effectiveness. Early military establishments were run 

in much the same way as the church but with one slight 
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difference—military leaders often gave their personnel 

some consideration by allowing them to share in the 

spoils of war. Though each of these examples at various 

periods in the past were thought to be indicative of 

efficient and effectively run organizations, they would 

not be accorded this status in most of the industrial 

nations today. 

Development of Effectiveness Concepts 

Our modern concepts regarding organizational 

effectiveness have their origins in the industrial ages 

of Europe and North America. Since the early 1880s, the 

beginning of large-scale industrial organizations in the 

United States, the complexity and diversity of organi­

zational functions have increased many times over. 

Subsequently, the criteria used to judge organizational 

effectiveness have evolved and changed rapidly in an 

attempt to keep pace. This rapid change has resulted 

in the development of three major and conflicting schools 

of management thought on how to best maximize organiza­

tional effectiveness. These major schools and sub-

schools are: the classical (scientific, administrative, 

quantitative), the behavioral (human relations), and the 

contingency (situational) schools. The proponents of 

each of these schools disagree on how maximum 
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organizational effectiveness can best be realized. Some 

theorists believe the contradictions which exist between 

schools have occurred as a result of theorists and mana­

gers viewing organizations from different perspectives 

(Magnusen 1977)- Advocates of the classical school have 

successfully demonstrated that functionalization, bureau­

cratic structures, monetary incentives, and stable outer 

environments lead to increased productivity, coordination, 

motivation and organizational effectiveness. Conversely, 

members of the behavioral school have shown that loosely 

structured organizations employing participative deci­

sion processes and promoting self-development of the 

individual can also be equally as effective. This 

conflict has persisted since the early 1930s. The pro­

liferation of these schools and sub-schools is such that 

they are often referred to as the "Management Theory 

Jungle" (Koontz 1961). Neither of these schools by 

itself seems capable of leading management out of the 

"jungle" causing managers and theorists alike to look 

elsewhere for guidelines to increase organizational 

effectiveness. In the middle 1960s, it became increas­

ingly evident to many that neither the classical nor the 

behavioral value systems could provide all the answers 

for all situations. A growing number of management 

theorists believe the solutions to these conflicts 



between schools may lie In the contingency approach to 

managing large complex organizations. 

The Contingency Framework 

Contingency theorists emphasize that multiple 

variables interacting vertically and horizontally within 

complex organizations determine how effectively organi­

zations function within their respective environments. 

These variables have been identified by Flippo and 

Munsinger (1978) as being the external environment, 

organizational goals, technology, structure, management 

approach and personnel. Contingency theory suggests 

that in order to achieve maximum effectiveness, organiza­

tions need to interrelate and align these variables 

to best meet the demands of the environments in which 

they must operate. It is the situation, rather than a 

universal principle, which determines how organizations 

should be designed to-give the desired results. 

In the past, contingency theory has mainly been 

concerned with the outer environment, existing technology 

and structure and their relationship to organizational 

effectiveness. Burns and Stalker (I960) studied the 

relationship between organizational structure and a 

firm's outer environment and classified the extreme 

possibilities of structure as being either mechanistic 

or organic. They observed that any structure could be 
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appropriate as long as firms structured their organiza­

tions in response to the demands of their respective 

market environments. Woodward (1965), Thompson (1967) 

and Perrow (1967) demonstrated the importance of align­

ment of production and knowledge technologies with 

structures and leadership styles in achieving organi­

zational effectiveness. Research by Lawrence and Lorsch 

(1967) and others suggested that the degree of environ­

mental uncertainty is a major determinate of how firms 

should structure their organizations. They showed that 

successful firms were those who were able to correctly 

diagnose critical elements in their environments, 

differentiate so as to interact directly with these 

components, and coordinate ensuing activities through 

various integrating mechanisms. Extensive research 

on the macro scale was also conducted by Child (1967) 

who examined the interrelatedness of size, structure, 

technology and degree of functionalization in a wide 

variety of industrial firms to aid in understanding how 

complex organizations originate and perform effectively. 

The human element was introduced into the contingency 

framework by Lorsch and Morse (197*0 who showed that the 

more effective firms operating within several industries 

were those in which a close "fit" was manifest between 
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employee perceptions of the job itself and the demands 

of the firm's internal and external environments. 

Although this research is complementary to the 

development and understanding of contingency theory, the 

studies leave much to be desired in the micro sense since 

they were conducted primarily on a firm-by-firm or 

industry-by-industry basis. Pew researchers considered 

how the interrelateuness of the major contingency vari­

ables in individual work units affects the overall 

organizational performance of firms using multiple 

technologies and facing like environments. 

Purpose 

The general thesis- to be examined during the 

course of this research is whether overall organizational 

effectiveness in complex organizations is directly re­

lated to the proper alignment of different work unit 

technologies, structures, leadership styles and employee 

attitudes. It is hypothesized that the greater the de­

gree of alignment or "fit" among these variables, the 

more effective is that work unit's performance. In 

addition, it is hypothesized that the greater the number 

of aligned work units within a firm, the more effective 

will be that firm's overall performance. The domestic 

copper industry was the one chosen in which to study 
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these relationships because it exhibits several unique 

features. All firms within the industry are subject to 

essentially the same demands from their external environ­

ments; they have similar organizational objectives and 

they use the same technologies. Thus it is possible to 

consider these contingency variables as being constant 

for all firms in the industry and to assume that addi­

tional factors may be responsible for observed differences 

in effectiveness among competing firms in the industry. 

Therefore, this study will attempt to demonstrate the 

relative importance of work unit technologies, struc­

tures, management approaches and worker attitudes as 

determinants of overall behavior and effectiveness within 

complex organizations when organizational goals, 

structures, available technology and environmental 

demands are essentially the same for all competing firms. 

It is anticipated that the results of the project will 

show marked differences between more effective and less 

effective organizations in terms of growth, profits, 

sales, and return on investment which can be attributed 

to the degree of alignment of contingency variables 

within individual work units. Differentiated units in 

the more effective organizations are expected to exhibit 

a closer fit among the sociotechnical and structural 
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demands of their external and internal environments than 

do units in less effective organizations. Even though 

these sociotechnical and structural variables will most 

likely differ from work unit to work unit within any one 

firm according to demands of local task environments, 

it is believed that functional work units within the 

more effective firms will show a greater degree of 

technological conformance and a closer alignment of 

technological and environmental variables than functional 

units in less effective firms within the same industry. 

It is felt that a study of this type will give additional 

insights into understanding the high degree of inter-

relatedness, interdependencies and multidimensionality 

of technical, structural and social variables within 

complex organizations and total organizational effec­

tiveness . 

Design and Scope of the Study 

In order to test the hypothesis that structure, 

leadership style and employee perceptions in more 

effective work units depends upon the degree of tech­

nological alignment, five different knowledge technolo­

gies were examined in each firm surveyed. The functional 

work unit technologies chosen for study included produc­

tion (mining, milling, smelting), general business 

(accounting, purchasing, warehousing), engineering, 
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sales and marketing and exploration departments. The 

hypothesis was tested by comparing two more effective 

copper companies with two less effective copper companies 

to determine what differences in-technology, 

structure. leadership styles and worker attitudes exist 

with respect to their internal and external environments 

and how these differences relate to overall organizational 

effectiveness. Selection of the more-effective and less-

effective firms was made on the basis of financial 

strength, earnings predictability, stock price stability, 

and price growth persistence. 

Five researched instruments were selected to 

measure unit technology, structure, leadership style and 

personnel attitudes and predispositions within the work 

units of the firms selected for study (Van de Ven and 

Delbecq 1 9 7 3 ,  Lorsch and Morse 1 9 7 ^ ,  Fleishman 1 9 6 9 ) .  

Data from these questionnaires were processed in the same 

manner in which they were during the original research 

and provided the basis for comparison of the above 

variables. When possible, the questionnaires were ad­

ministered in person by the researcher and the remainder 

by mail. 

Organization of the Dissertation 

The second chapter of this manuscript includes a 

brief discussion of the copper industry in general and 



descriptions of the technologies to be examined as well 

as explaining why these technologies are categorized as 

they are. Chapter 3 consists of a more detailed 

description of the principal schools of management thought 

and the evolution of contingency theory and major con­

tributors in the field. The research model and hypothe­

ses are derived and examined in Chapter 4. Chapter 5 

describes the nature of the reset.rch, the design of the 

project, the determination of the test situation, the 

population to be studied, the test instruments, the 

treatment of responses and how the various hypotheses 

were tested. The data are presented and analyzed in 

Chapter 6. Chapter 7 summarizes the significance of the 

research, presents the author's conclusions and evalua­

tion of the project, and gives implications which may 

stimulate additional research. Complete appendices 

containing all questionnaires and correspondence follow 

the main text. 

Definition of Key Terms 

1. Organizational Effectiveness: a business firm's 

financial status, growth potential, and overall 

performance within a particular industry relative 

to competing firms within the same industry. 

2. Outer Environment: visualized as ranging from 

those with a high degree of predictability and 
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stability (uncertain). The degree of uncer­

tainty depends upon numerous strategic variables 

(legal, social, economic, political, demographic, 

etc.) and the firm's feedback time span regard­

ing these variables. Research has shown that 

organizations which are able to identify critical 

elements within the outer environment and interact 

favorably with them are more effective than 

organizations which do not. 

3. Organizational Objectives: identified for business 

firms in our society as being (1) profit, or the 

creation and distribution of economic value in 

the form of goods and services by participating 

individuals and groups within the organization, 

and (2) the survival, growth, health, and main­

tenance of the organization as an entity. 

4. Strategic Choice: those decisions made by top 

executives which not only can and do change a 

firm's organizational structures process and 

technology, but attempt to manipulate the outer 

environment as well as to bring it into line 

with what the firm is already doing. The 

adoption of courses of action and allocation of 

resources necessary for the carrying out of 
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the basic long-term goals and objectives of the 

enterprise. 

5. Technology: the combination of skills, equipment 

and relevant technical knowledge needed to bring 

about desired transformations in materials, 

information or people. 

6. Structure: classified on the basis of goal and 

time orientation, influence and control, and 

coordination of work activities as being either 

mechanistic or organic. Mechanistic structures 

are characterized by distinct functional 

specialties, precise definitions of duties and 

responsibilities, and a well-defined command 

hierarchy. Organic structures are observed to 

be more flexible, have less rigorously specified 

jobs, and use consultation rather than direct 

orders. 

7. Leadership Styles: viewed as ranging from auto­

cratic (organization-centered) to democratic 

(subordinate-centered). This is within the Ohio 

State framework which identifies two important 

dimensions of leadership behavior: (1) initiat­

ing structure or the extent to which a leader is 

likely to define and structure his own role and 
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the roles of his subordinates toward goal attain­

ment, and (2) consideration or the extent to which 

a leader is likely to have relationships with 

subordinates characterized by mutual trust, 

respect for their ideas, consideration of their 

feelings, and a certain degree of warmth. 

8. Personnel Perceptions and Predispositions: the 

individuals' attitudes and tolerances toward 

authority, ambiguous situations, integrative 

complexity, and working alone. It has been sug­

gested that whether an employee functions effec­

tively within a given organizational climate 

may depend upon whether his perceptions regarding 

an organization's internal and external en­

vironments are congruent with his personal atti­

tudes and tolerances. 

9. Macro Contingency Variables: those variables which 

affect the course and direction of the entire 

organization as a unit (outer environment, 

organizational objectives, existing technology, 

overall organizational structure). These varir- • 

ables function independently of individual work 

unit technologies, structures, leadership styles 

and personnel. 



10. Micro Contingency Variables: those .variables 

which impact directly on individual work units 

(knowledge technology, work unit structure, 

leadership styles, personnel). In contingency 

theory, the appropriate work unit structure, 

leadership style of the supervisor, and per­

sonnel are strongly influenced by technology. 

11. Conformance: the proper ordering of work unit 

structure, leadership style, and personnel rela­

tive to technology along various classical-

behavioral continua. As work unit tasks 

(technologies) increase in degrees of difficulty 

and variety, corresponding changes should occur 

in structure leadership style and personnel 

attitudes. 

12. Alignment: the interrelatedness of work unit 

technologies, structures, leadership styles and 

employee predispositions in complex organizations. 

By and large, demands of the outer environment 

determine the knowledge technology to be used in 

the various work units to produce specific goods 

or services. Local work unit technologies, in 

turn, impart the structure of the individual work 

units and the leadership style most suited to 

achieving primary tasks. The degree of complexity 



and variability of the technical process strongly 

influences what type of person fits best into a 

particular work environment. When these variables 

are integrated properly leading to maximum 

operating effectiveness, they are thought to be 

aligned or in alignment. 

Summary 

The most critical problem faced in conducting 

this research was that of gaining access to the various 

work units of firms within the copper industry. Copper 

companies are notorious for being tightly closed organi­

zations. Fortunately, a sufficient number (four) of the 

firms granted the researcher permission to interview the 

personnel necessary to complete the study. Once per­

mission was obtained, the firms cooperated in every way 

possible. 



CHAPTER 2 

HISTORY OF THE COPPER INDUSTRY AND GENERAL 
BACKGROUND MATERIAL 

Introduction 

The researcher has chosen the copper industry as 

the one in which to conduct this study because he is 

familiar with it and because of its proximity to The 

University of Arizona. Most of the firms in the industry 

are listed among the more prominent members of this 

nation's major corporations. Materials for this chapter 

comes primarily from Navin (1978), U.S. Bureau of Mines 

(1971), the Copper Development Association (1963), and 

numerous articles from the Engineering and Mining Journal. 

The researcher also functioned in a middle management 

capacity for 12 years within two of the firms who elected 

to take part in this project. 

The History of Copper 

Man's continued development through'the ages can 

be measured by the increasing number of applications to 

which he has put copper as knowledge of the metal's 

properties increased. Exactly when, where, or how copper 

16 



first became known to man is conjectural. It is gener­

ally believed to have been discovered in its free 

metallic state about 10,000 years ago in Iraq in the 

valleys of the Tigris and Euphrates Rivers. Archaeo­

logical evidence indicates it was there that early man, 

probably quite by accident, discovered how to melt 

naturally occurring copper minerals and cast them into 

desired shapes. Impurities within these minerals were 

slowly recognized as being responsible for changing the 

physical properties of the end products. From this 

knowledge was born the science of metallurgy. Initially 

the spread of this new technology was very slow, taking 

about 5000 years for it to make its way into Egypt. By 

then, the metallurgical process had been vastly improved 

through the eventual discovery of the elements, and 

quantity thereof, which were responsible for the more 

common copper alloys. The arrival of the knowledge of 

the metallurgical properties of the various copper 

minerals into Egypt marked the beginning of the Bronze 

Age. 

In the Bronze Age it was discovered that the 

properties of copper could be improved for some of its 

uses if it was combined with other materials. Alloys 

were probably first produced accidentally due to the 

presence of impurities in the ores. Arsenic, for exampl 



predominated in the ores of Egypt, tin in those of 

Britain, nickel in Germany, and antimony in Hungary. 

Copper metallurgy expanded rapidly under the Egyptians 

who soon after the introduction of copper learned to 

deliberately combine tin with copper to create bronze 

(about 3800 B.C.)- Brilliant craftsmen fashioned 

numerous household articles and art work from copper and 

bronze. Recently, a section of copper pipe produced 

5^00 years ago to bring water to the pyramid of Cheops 

was found still in excellent condition. The Egyptians 

used copper nails and copper bands in ship construction; 

war galleys were equipped with copper battering rams. 

Later the Greeks and Etruscans used copper alloys widely 

in advancing their civilizations. The Bronze Age peaked 

during the period of the Roman Empire when copper alloys 

were used in ever-increasing quantities for more and 

more purposes including furniture, household utensils, 

statuary, architecture, arms, coinage; razors, surgical 

instruments and even artificial limbs. 

After the Roman Empire, the state of the tech­

nology decreased during the Dark Ages in Europe and re­

mained in a state of low sophistication until the advent 

of gunpowder which necessitated the manufacture of 

cannons, the discovery of North and South America which 

greatly expanded shipbuilding, and the construction of 



many large edifices which demanded permanent roofing. 

Technical developments since the industrial revolution 

have caused copper to continue to assume an increasingly 

important role. The stepping stones of thousands of 

great inventions, culminating in the miracles of our own 

day, were all dependent to some degree on the versatile 

properties of copper. No other commercial metal lends 

itself so readily to such a variety of manufacturing 

operations and to so many uses for mankind. 

Occurrences of Copper 

The metallic element copper is globally distrib­

uted and is found in a wide variety of unusual and un­

related substances. It occurs in a natural state, 

combined with additional elements in rocks, soils, river 

silts, oceanic clays, in ashes of seaweed and other 

plants, and in numerous anthropoda and mollusca such as 

spiders and snails, and even in the human liver. How­

ever, commercial sources of the metal are confined to a 

limited number of copper ores. These ores are natural 

occurrences of copper-bearing minerals containing 

sufficient copper to make the mining and extraction of 

the metal practical and economic. Though there are 165 

known minerals containing copper, only a few are 

commonly found in ores. These include: 
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Sulfide Ores Oxide Ores 

Bornite Cu^FeS^ 

Chalcopyrite CuFeS2 

Chalcocite Cu2S 

Covelite CuS 

Cuprite Cu20 

Tenorite CuO 

Enargite Cu^AsS^ 

Tetrahedrite (CuFe)-^ 

Malachite Cu^o^OH^ 

Azurite Cu^(OH)2(CO^)2 

Anterlite Cu^CSO^)(OH)^ 

Brochantite Cu^(SO^)(OH)g 

Atacamite Cu2Cl(0H)2 

Tennanite (CuFe) ̂As^S.^ 

The ores are generally distinguished as being either 

sulfide or oxide types and differ in the quantity of 

copper present, the amount and kinds of associated metal 

(gold, silver, molybdenum, etc.), the composition of the 

accompanying waste minerals (gangue), and the physical 

properties of the ore (hardness and texture). These 

factors, plus the composition of the host rock and depth 

of the ore occurrences within the earth's crust, determine 

the selection of the method by which the ore is mined and 

the manner in v/hich it is reduced to copper. 

to their last moments on ear-th, persons in the United 

States depend upon minerals for their existence. At 

present levels of consumption, the average new-born 

Uses of Copper 

From the very first safety pin on their diapers 
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citizen will require a lifetime supply of over 1,050 

pounds of lead; 1,750 pounds of copper; 4,550 pounds of 

aluminum; 91,000 pounds of iron and steel; 360,500 pounds 

of coal and 1,337,000 pounds of stone, sand, gravel, 

cement and clay. It is now necessary to produce ^0,000 

pounds of new materials annually and to generate energy 

equivalent to 300 people working around the clock to 

satisfy each American's lifetime needs. 

Most people have no thoughts concerning the role 

mining plays in their lives. They know where to buy 

things they want but rarely consider the origins of the 

goods they acquire. In their view, food comes from a 

supermarket, electricity from a wall socket, tools from 

a hardware store, cars from a dealer, appliances from a 

department store, etc. If one did stop to consider their 

origins, they would soon realize that they all begin with 

mining. Without minerals we could not till our soil, 

build our machines, supply our energy, transport our 

goods, or maintain anything but a most primitive society. 

Our affluence as individuals and as a nation depends upon 

the availability and extraction of minerals and mineral 

fuels from the earth. 

Copper, because of its unique properties has 

assumed many important uses in our everyday lives. 

Because it can be worked hot or cold, it can be 
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fabricated into plate, sheet, strip, bar, rod, or tube 

as well as stamped, die pressed, hammered, machined, spun 

and drawn into wire and sections of regular or irregular 

shapes; it can also be soldered, brazed, welded, lacquered 

and polished. Through the sum of these unusual physical 

and mechanical properties, it has established a reputa­

tion ^or proficiency in practically every field of 

engineering, construction and manufacture. So endless 

are its uses that merely to compile a categorical listing 

of all of them would fill pages. The list below gives 

approximate percentages of total copper consumption on an 

industry-wide basis (Copper Development Association 1963, 

p. 3) • 

Electrical equipment 19$ 

Light and power industry 18% 

Building construction. 16$ 

Industrial equipment 10$ 

Motor vehicles 9% 

Communication 6% 

Household appliances 3% 

Railroad and marine 3% 

Electronics 3% 

Scientific equipment 2% 

Military (Peace Time) 6$ 

Miscellaneous 5% 
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United States Copper Industry 

Commercial copper deposits are known to occur on 

every continent but 90 percent of the world's known re­

serves are located in only five general areas. These 

copper-producing regions in order of importance are: (1) 

The Rocky Mountain and Great Basin area of the United 

States, (2) the Andes in Peru and Chile, (3) the Central 

Plateau of Africa in the Belgian Congo and Northern 

Rhodesia, (4) the Precambrian Shield of Central Canada and 

its extension into northern Michigan, (5) the Urals in 

the U.S.S.R., Turkestan and Siberia. The United States, 

the leading copper-producing country since 18835 mines 

about 25 percent of the world's copper and consumes 30 

percent—about 20 pounds per person per year. The 

United States also has the world's largest known reserves 

and is assured of a plentiful supply of copper for many 

years to come if the internal political climate remains 

favorable. 

Copper production in the United States is concen­

trated in six states: Arizona (55 percent) followed by 

Utah, Montana, Nevada, New Mexico and Michigan. These 

six states account for about 97 percent of the total 

domestic annual copper production. Smaller deposits 

occur throughout the western states as well as Missouri, 

Tennessee, Pennsylvania and Vermont. Most of the copper 



produced (about 85 percent) comes from huge open pit 

mines; underground mines produce about 15 percent. 

Virtually all copper ore is mechanically enriched (con­

centrated) at the mines. These concentrates, in turn, 

are processed at one of 17 smelters: eight in Arizona, 

two in New Mexico and seven scattered elsewhere 

throughout the United States. After smelting, the copper 

is further processed at one of 17 reinferies, eight of 

which are located along the east coast. 

The American copper industry is highly concen­

trated. Six firms (Kennecott, Phelps Dodge, Anaconda, 

AMAX, ASARCO, and Newmont) dominate the industry. These 

six companies are among the world's largest industrial 

firms and in this country they rank among the 150 largest 

in terms of assets. Collectively, they produce about 75 

percent of the copper mined in the United States and jf 

two other companies are added to this list (Duval and 

Cyprus), the eight companies are responsible for about 90 

percent of the total American output. In addition, five 

of these companies have controlled enough foreign copper 

during most of the last half-century to equal about half 

their domestic output. The six largest copper companies' 

are highly integrated vertically with each having its own 

mines, concentrators, smelters and refineries. Four 

companies (Kennecott, Phelps Dodge, ASARCO, Anaconda) 
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account for nearly 80 percent of this country's smelting 

capacity. Kennecott, Phelps Dodge and Anaconda also 

possess their own fabricating facilities. Other producers 

include Inspiration, Copper Range, Cities Service and 
) 

Ranchers Development. 

The overall organizational structures of firms 

in the industry are quite similar. Individual operations 

are by necessity decentralized. Mining, milling and 

smelting operations are located at or near large produc­

ing mines, refineries are near sources of cheap power, 

and fabricating facilities near urban manufacturing 

centers. Corporate headquarters are located in or near 

major cities, most notably New York, Los Angeles, or 

Houston. Most of the companies continue to be organized 

along functional lines with those departments not 

directly involved in the production process reporting 

directly to company headquarters. Consequently the 

decision-making process occurs high in the organizational 

structure and corporate headquarters are far more in­

volved in the day-to-day operations of their companies 

than most eastern-based manufacturing firms. Four of 

the major companies maintain rather large western divi­

sion headquarters to oversee their mining operations: 

Anaconda at Denver, Kennecott at Salt Lake City, Phelps 

Dodge at Douglas, Arizona and Newmont at San Manuel and 

Tucson. 



The Production Process 

When an industry deals in primary resources, its 

structure is likely to be heavily influenced by the tech­

nology it uses. Such is the case with copper. Where 

once a miner could experience success with little more 

than a shovel and a cart, the current state of the art 

demands advanced machinery, complex technologies, strict 

s-andards and a capital investment of nearly $115,000 

for each employee for the undertaking to be profitable. 

Eight major knowledge technologies are encountered with­

in the copper industry; five (mining, milling, smelting, 

refining, fabricating) are production-based. The re­

maining technologies include research and development, 

general business, and sales and marketing. A detailed 

discussion of these technologies follows. 

Mining 

Mining copper is accomplished by one of three 

established methods: (1) open-pit mining, used to remove 

low grade ores from very large areas of shallow minerali­

zation; (2) vein mining, used to remove concentrated 

higher-grade ores underground; and (3) block caving, 

used to mine large low-grade ore deposits underground 

that are too deep to be mined by open pit methods. 

Open pit mining is a massive operation involving 

a tremendous quantity of heavy duty earth and rock-moving 



machinery and miles of haulage roads and/or railroad 

track which must be moved constantly to meet new operat­

ing needs. The ore body is exposed by moving huge 

quantities of over-burden in progressively deeper 50-foot 

strips called benches. Continued excavation forms a 

series of benches resembling giant steps leading deeper 

into the pit. In time, a large new mine assumes the 

proportions of a great amphitheater. Once the ore is 

exposed, it is blasted free with heavy explosive charges. 

Specially designed shovels scoop it up, dump it into 

railroad cars or powerful diesel or electric trucks and 

haul it to concentrating mills. Blasting and hauling 

are also used to free large amounts of waste rock which 

must be removed from the mine pit and disposed of else­

where. The stripping ratio of waste to ore is usually 

about two to one; the average tenor of the copper ore is 

about .06 percent copper or 12 pounds per ton of which 

approximately ten pounds is recoverable. The economics 

of the processing is staggering. For every ten pounds of 

copper produced, 6,000 pounds of rock must be blasted and 

transported during the first of several phases of the 

manufacturing process. With tolerances for inefficien­

cies within the system so small, it is paramount that 

miners and operators adhere to rigid production standards. 
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Vein mining is usually costlier and demands a 

much higher grade ore (three to six percent, depending 

on the depth of the occurrence) to make it economically 

profitable. In vein mining, shafts are sunk into the 

earth adjacent to the known ore body and horizontal pass­

ages run out from the shaft for every 100 to 150 feet of 

depth depending on the size and configuration of the 

deposit. The ore veins are mined in sections with the 

workings extending vertically, horizontally, or on an 

incline. Compressed air drills are used to prepare the 

rock for blasting. The shattered ore may be loaded 

directly into ore cars or "chuted" down to a lower level 

containing tracks and hauled to a shaft, transferred to 

skip cars and hoisted to the surface. The ore is then 

transported to the concentrating mill. 

Block caving is still another form of underground 

mining. It is a large-scale, low-cost operation and is 

most successfully used when the ore appears in a multi­

tude of veinlets with the intervening host rock which 

itself contains disseminated copper ores. Mining is 

carried on by actually undercutting blocks of rock of 

varying dimensions and leaving them with no means of 

support. In time, the block crumbles and settles (caves) 

under its own weight filling the void left by the under­

cut - The broken rock flows by gravity downward to a 



lower level through raises into ore cars or a slusher 

drift and then to cars on the main haulage level. This 

ore is also hoisted to the surface and sent to the con­

centrating mill. 

Milling (Concentrating) 

Concentration is a general term describing the 

various mechanical milling methods employed to eliminate 

systematically unwanted waste materials from the copper 

minerals in the ore preparatory to smelting. Actually, 

an initial concentration occurs in the mining operation 

when ore-bearing rocks are separated from non-ore-bearing 

or waste rocks. In order to free the mineral particles, 

it is first necessary to break down the rocks containing 

them into very fine sand capable of passing through a fine 

mesh screen. The freed copper minerals are then separated 

and concentrated through floatation or other mechanical 

techniques. The whole procedure is extensive and often 

requires a very large complex plant. The transfer of 

ore from one operation to another is usually accomplished 

by gravity flow, or by inclined belt conveyers when the 

point of delivery is to a higher elevation. Upon com­

pletion of the milling process, 1,955 pounds of the 

2,000 pounds of ore material that entered the concentrator 

have been discarded as waste in the form of tailings and 

only ^5 pounds of concentrates go to the smelter. 



30 

Smelting 

Many impurities, including precious metals, 

bismith, antimony, zinc, arsenic and the mineral pyrite 

(FeS2) are often present in copper concentrates along 

with excesses of sulfur. Before smelting, the concen­

trates are heated (roasted) to eliminate part of the 

sulfur and other impurities and to otherwise prepare them 

for the process. Reverberatory furnaces are almost uni­

versally used in the smelting operation. Furnace firing 

is accomplished by oil, gas or pulverized coal blown 

directly into one end of a massive chamber with an air 

blast'. The concentrates are charged into the furnace 

through pipes in the roof or sides near the burner end 

where it melts and collects in a molten pool. Waste 

material (slag) rises to the top and is tapped off and 

discarded. The iron-copper sulfides (matte) settle to 

the bottom and are tapped as needed for subsequent 

operations. The molten matte is transported by huge 

cranes to a large horizontal cylinder which is charged 

with the matte through an opening in the top. Air and 

silica are added to burn off the remaining sulfur and to 

oxidize the iron converting it to slag. Ultimately, 

nothing but 98 percent pure copper remains. The molten 

copper is immediately conveyed to a refining furnace for 

further elimination of impurities or if the refinery is 



located some distance away, it is cast into 500-pound 

anodes for shipment by rail. Even if the molten copper 

is refined immediately after smelting, it still even­

tually ends up at an electrolytic refinery. During the 

smelting process, an additional 35 pounds of impurities 

are removed from the concentrates and discarded in the 

form of slag. Only ten pounds of copper is produced 

from each ^5 pounds of copper concentrates which enter 

the smelter complex. 

Refining 

In order to meet the specifications of modern 

fabrication mills and the electrical industry, about 85 

percent of all blister copper produced must be further 

processed so that the finished product contains less than 

0.01 percent metallic impurities. This is accomplished 

through a process known as electrolytic refining. During 

the electrolytic refining process, the copper anodes are 

immersed and suspended in an electrolytic bath between 

thin plates of pure copper called cathodes in long tanks 

containing copper sulfate and sulfuric acid. When an 

electrical, current is passed through the bath, copper 

dissolves from each anode or positive plate, passes into 

solution where it separates from the remaining impurities 

and is deposited on the cathodes or negative plate. 

Copper ore commonly contains small amounts of gold, 



silver and other precious metals and by-products which 

are not removed in the smelting process. Their recovery 

from the anode slime at the bottom of the tank is a 

profitable sideline of the electrolytic process. The 

cathodes consisting of almost pure copper are melted 

either in electric arc or fuel-fired furnaces and cast 

into the desired shapes. The casting of all the various 

shapes necessary to meet the needs of the fabricating 

or wire mills is done at the refinery. The entire 

process from ore to cathode takes about three months and 

requires the utilization of equipment and transportation 

facilities costinfa hundreds of millions of dollars. 

Leaching 

A small percentage of the world's copper is ex­

tracted by leaching copper oxide ores. This process 

consists of treating the ore with a suitable solvent 

(water or acid) which takes the copper into solution 

while leaving a good portion of the undesirable host 

material unaltered. Consequently, fairly pure copper is 

recovered from the leach solution either by chemical or 

electrolytic precipitation. In the electrolytic winning 

plant, the copper from the leach solution is electro­

plated onto a cathode and is ready for casting. The 

remaining weak copper-bearing solution is washed over 

scrap iron which removes the last bit of copper from 
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solution. The resulting red-brown "cement" copper (85 

percent pure) is usually sent to a smelter. 

Technology and Personnel 

Applied Research and Development 

In order for firms to compete economically with 

other firms in the industry and to assure itself of a 

continuing supply of ore for the future, it is essential 

that copper companies maintain rather large research and 

development staffs. Common to all copper firms are: 

geoscientists, whose duties are to find new ore reserves 

for the future; metallurgists, who continually monitor and 

improve upon extractive techniques; chemists, who monitor 

and improve control techniques; and, research and design 

engineers, who insure mines are planned and operated at 

maximum efficiency. One reason why engineering research 

and design personnel are used so widely in the copper 

industry is because their contributions to mining have 

teen fundamental to its success. As shallow high-grade 

easily-extractable ores continue to be exhausted, research 

and development technologies will continue to occupy a 

position of prominence within the industry. 

Production 

Personnel at most open pit mines are assigned to 

various work crews. A normal shift at the average open 



pit operation consists of a number of blasting crews, 

usually two men and several load and haul crews of about 

ten men each, including seven truck drivers, a shovel 

operator, a dozer operator and a water truck driver. In 

mines using train haulage, train crews and track gangs 

replace truck drivers. Most employees are unionized and 

draw hourly wages. Each work crew is supervised by a 

foreman and each shift by a shift foreman who has re­

sponsibility for all crews working a particular shift. 

A general mine superintendent whose function is to keep 

production at maximum levels, occupies the top super­

visory position at the mine. In underground mines, the 

line responsibilities are very similar but the methods 

of extracting the ore and equipment used differ signifi­

cantly . 

At the primary crusher, the ore passes from the 

jurisdiction of the mine superintendent to the jurisdic­

tion of the mill superintendent. Floor supervision is 

carried on by shift foremen who are responsible for the 

mill operators. This same line structure is also found 

in the smelting process where personnel include a smelting 

superintendent, shift foremen and various operators. 

Journeymen electricians, pipefitters, mechanics, carpen­

ters, etc., also perform essential functions in all 

phases of the mining, milling and smelting process. 
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General Business 

Each mining operation must perform a series of 

general business functions. At most operating properties 

these consist of purchasing, accounting, warehousing, 

trafficking, auditing, etc. Generally, these functions 

are under the direction of a division controller. 

Personnel usually include a chief purchasing agent, 

senior purchasing agents and one or more buyers, a chief 

accountant, senior accountants and several junior account­

ants, a warehousing superintendent, foremen and clerks. 

Personnel in the purchasing and auditing departments may 

consist of only one or two individuals who report 

directly to company headquarters. 

Sales and Marketing 

A copper mining company may have no sales force, 

one sales force, or several sales forces depending upon 

its size, the degree of vertical integration and the 

number of products produced. A non-integrated copper 

mining company may have no sales force at all, selling 

its entire output to a smelting and refining company. 

At the other extreme, a fully integrated company may have 

several sales forces: one to handle refinery output, one 

to handle foreign sales, and one to handle wire sales, 

etc. The selling of a copper product requires a special 

kind of sales expertise because it is largely an 



undifferentiated product and, in most instances, it is 

impossible to distinguish one company's product from the 

other. Since refineries turn out essentially the same 

product, the sales function is more akin to a trading 

function in which profits are made by skillful manipula­

tion of slight deviations in pricing and transportation. 

Regardless, the number of persons involved in sales at 

any one transfer point in the production process is 

usually quite small, consisting only of a sales manager 

and one or two salesmen who conduct the bulk of their 

transactions by telephone. 

Summary 

This chapter has served to discuss briefly the 

history of copper, its geographical occurrences, its 

importance and uses, the structure of the U.S. copper 

industry and the production process and the types of 

technologies used and personnel employed. However, two 

additional points are worth mentioning. The first is 

that in the major companies, nearly all of the middle 

managers and most of the general managers are engineers 

and lack any formal business training. Although histori­

cally engineers have shown they are quite competent in 

cutting costs, they have never been known for excep­

tional skill at profit creation by spending money to make 



more money. Engineers in the mining industry are no 

exception. The consequences of this lack of formal busi­

ness training continue to plague firms in the industry. 

One o.'- the reasons why engineers do occupy these high 

positions in spite of the obvious handicap is because 

of the important engineering role they as managers must 

continue to play in this unique industry where applied 

production engineering is so important to success. 

The second point is that copper is a producers' 

goods industry. Although forward integration has been 

carried all the way to fabrication, fabricated goods are 

sold principally to other producers and not to the con­

suming public. Consequently, the copper industry has 

operated at considerable distance from the ultimate 

consumer as well as the public in general, thus its 

tardiness in recognizing the importance of public rela­

tions in today's society. This has also been the source 

of many of the industry's recent ills. 



CHAPTER 3 

THE DEVELOPMENT OF CONTINGENCY THEORY CONCEPTS 

Introduction 

Managers are continually facing the problems of 

how to manage effectively and efficiently while simul­

taneously maximizing the proper allocation of physical 

and human resources. As organizations continue to in­

crease in size and complexity in our rapidly developing 

society, the problems facing managers become even more 

acute. Unfortunately, as stated by Magnusen (1977)3 

how organizational complexity can be meaningfully 

analyzed and understood is not readily obtainable from 

the literature. Even though the subject matter pertain­

ing to complex organizations is taught in almost all 

major business schools, theoretical research has lagged 

seriously and contradictory prescriptions for managerial 

action are many. Nevertheless, the importance of under­

standing organizational complexity should not be ignored. 

A study by Goldner (1970) suggests that those managers 

who head this nation's most effective organizations and 

are most successful in their careers, are also those who 
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best understand organizational complexity and are able to 

deal with it. 

The Classical School of Management 

Scientific Management. Probably the major stimu­

lus toward understanding complex organizations was the 

advent of Taylor's (1911) theories of scientific manage­

ment in the early 1900s. Taylor's view held that in­

dustrial unrest and waste could be eliminated and 

productivity increased by applying engineering methods 

to discover generalized technological laws from which 

work arrangements could be structured in one best effi­

cient manner (Aiken i960). Taylor demonstrated that 

productivity could be greatly increased by standardiza­

tion of machines and work processes, reduction of tasks 

to their simplist forms, introduction of financial 

incentives, and improvements in working conditions for 

employees. He viewed the organization as a mutual 

exchange between management and the employee in terms of 

production and monetary income in which each benefited 

and contributed to the welfare and well-being of the 

other. Magnusen (1977) believes that Taylor's scientific 

management fell short for several reasons: (1) it failed 

to recognize that the best way for one person to conduct 

a job may not be the best way for another, (2) its narrow 



economic perspective on human motivation, and (3) it 

neglected the administrative component of the organiza­

tion as well as structure and process. Nevertheless, 

Taylor (1911) did show that in many situations where jobs 

were "scientifically" designed, economic motives of both 

workers and owners could be met without argument, conflict 

or bargaining. 

Administrative Management. While Taylor was 

applying engineering principles to lower organizational 

levels, two European observers, Fayol (1916) and Weber 

(19^7). were concentrating on shifting operational 

efficiency from the work place to the entire organization. 

Both Weber and Fayol have made significant contributions 

to this nation's administrative design theory although 

neither became well known in the United States until 

their works were translated into English in the 19^03. 

Weber's descriptive study of bureaucracy and Fayol's 

concepts of the successful manager and principles of 

management are still widely accepted today. In the 

classical organizations of Weber and Fayol, jobs are 

traditionally structured according to function, purpose, 

place or client. Managerial functions are considered to 

have universal characteristics in all organizations 

regardless of the environment or personnel involved. 

Because of the principles of unity of command, limited 



span of control and delegation of authority, the classi­

cal organization structure assumes the shape of a pyramid. 

While this structure is probably still the one most used 

today, it too has its shortcomings and by no means 

guarantees organizational effectiveness in many situations 

because it tends to ignore power-conflict relationships 

and their possible consequences on worker attitudes and 

behavior (Magnusen 1977). 

Quantitative Management. With the advent, avail­

ability, and wide acceptance of computer technology and 

the development of high-speed inexpensive computers 

after World War II, a third addition was made to the 

classical scho- r>3cause this branch relies heavily on 

mathematical models to solve complex organizational 

problems, it became known as the quantitative or manage­

ment science approach. The quantitative management 

approach has its roots in the scientific management 

movement initiated by Taylor but at a much higher level 

of sophistication. It requires the skills of many 

disciplines such as engineering, mathematics, statistics, 

economics, cost accounting and a substantial knowledge 

of the physical and behavioral sciences. The mathe­

matical models are constructed so as to incorporate real 

world information which can be manipulated by the 

computer so as to discover significant relationships 



h2 

which can be controlled and influenced by the manager. 

Many difficult organizational problems are being solved 

using mathematical models coupled with computer tech­

nology. There are, however, shortcomings. Reliable 

solutions for large numbers of problems are just not 

possible. It has become more and more evident that the 

results from quantitative analysis are only as good as 

the reliability of outside information and the soundness 

of the model. As often as not, the models tend to be 

poorly constructed due to the multitude of variables 

which must be considered and the unavailability of re­

liable outside information (Herbert 1976). 

Classical theorists concluded that organizational 

effectiveness could best be achieved through functional 

differentiation, autocratic leadership, rigidly struc­

tured task environments and engineering and computer 

technologies. Organizations were designed so that little 

was left to the discretion of the individual worker. 

The worker tended to be regarded as just another piece of 

machinery which must be serviced and maintained in such 

a way as to maximize profits. When worn out or outdated, 

workers were replaced with other workers or machines. 

It was not uncommon for firms to pirate both physical and 

human resources in their efforts to obtain economic 

superiority. For many years, it was firmly believed that 
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the classical approach to structuring, staffing, and 

managing organizations was the only truly effective 

means of realizing a firm's full economic potential. 

The Behavioral School of Management. The behav­

ioral school had its origins in a series of studies 

conducted between 1927 and 1932 at the Hawthorne Plant 

of Western Electric by Elton Mayo and Felix Roethlisberger. 

Although the study was designed to prove some of the 

generally accepted principles of management, results of 

the experiments did not turn out as predicted 

(Roethlisberger and Dickson 1939, pp. 536-537). Exten­

sive follow-up of the Hawthorne experiments led the 

researchers to conclude: 

1. Informal work groups have a strong influence 
on the organization by establishing their own 
production norms (either high or low) despite 
attempts of management to increase productivity 
through task specialization and economic incentives. 

2. The effect of economic incentives on produc­
tion is limited by noneconomic rewards such as 
need for individual recognition, security, and 
group acceptance. 

3. Task specialization is insufficient when 
carried to an extreme. 

4. The first-line supervisor is crucial in de­
termining work group collaboration for produc­
tivity. Specifically, considerate and democratic 
supervision create high group morale which, in 
turn, leads to increased output. 
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Information from the studies gave strong indications that 

classical managers were in reality sacrificing maximum 

organizational effectiveness by neglecting the human 

element in complex organizations. Implications were 

that allowing employee participation at all levels within 

the organization in decisions regarding output levels, 

hours worked, goal setting, leadership, work unit struc­

ture, etc., will lead to increased productivity and 

profits while at the same time increasing employee satis­

faction and general well-being. 

However, subsequent research has shown that not 

all workers choose to be members of or are strongly 

influenced by informal groups, and that neither employee-

centered supervision nor high group morale are consistent­

ly related to productivity (Magnusen 1977)• 

During the 1950s human relations research took 

on a more psychological approach. Fundamental works by 

Argyris (1957)s McGregor (I960), Maslow (195*0 and 

Herzberg (1966) demonstrate the conflict between indi­

vidual and organizational goals. These researchers' 

views of motivation held that people seek independence, 

responsibility and personal growth but organizations 

stifle these tendencies through beliefs that people are 

basically lazy and respond only to tight control by the 

management elite. 
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Perhaps the most significant aspect of the be­

havioral movement has been its attraction to persons 

with a great belief in the application of humanistic and 

democratic values to the work place. Taken as being 

universal in this view are the personality-organizational 

conflict, the desire for self-actualization, the meaning-

fulness of work and the preferability of participatory 

management. However, it has been found by other research­

ers that most employees are not alienated from their work 

(Wool 1973); most people do not seek freedom in the work 

place (Fromm 19^1); and, work is not always an important 

central life interest for industrial workers (Dubin 1 9 6 7 ) .  

Still other research has shown that participatory manage­

ment is not desired by certain workers, often creates 

conflict it is supposed to prevent, and does not inevit­

ably lead to higher levels of work performance (Magnusen 

1977), Some researchers are quoted by Magnusen as believ­

ing that insufficient empirical support had been found 

for Maslow's need hierarchy or Herzberg's dual factor 

models making them both quite controversial. 

Both the behavioralists and the classicists em­

brace the concept that there is only "one best way" to 

obtain maximum organizational effectiveness and economic 

efficiency. In many situations, one approach or the 

other may produce exceptional results but time has shown 
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that neither approach can be applied universally to all 

situations in all organizations. Nevertheless, each 

school still includes many prominent theorists and 

managers among their members. 

The Contingency Approach to Management 

Over the last two decades, studies by social 

psychologists have suggested other dimensions which 

should be examined when searching for ways to increase 

organizational efficiency and effectiveness. Their 

research gives increasingly stronger evidence that im­

portant linkages are present between an organization's 

performance and how it interacts with its internal and 

external environments. The social psychologists main­

tain that a firm's interaction with elements within its 

internal and external environments must be examined 

closely and the intervening variables balanced if 

organizations are to maximize output, profits and employee 

satisfaction. This group has identified six variables 

which must interact favorably for an organization to 

attain high levels of effectiveness. As indicated in 

Chapter 1, these variables are: the outer environment, 

organizational objectives, existing technologies, 

organizational structure, management approaches, and 

attitudes of personnel. The process of integrating and 
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aligning these variables to achieve maximum effectiveness 

is referred to as the contingency or situational school 

of management thought. 

Description of Earlier Contingency Research 

The contingency approach for the comparative 

analysis of organizational effectiveness is not a totally 

new concept. The importance of technology and environ­

mental variables in promoting organizational efficiency 

and effectiveness was recognized early in this century by 

Taylor (1911) who related technology to productivity and 

recognized its important contribution to organizational 

effectiveness. However, because of the debates which de­

veloped over the relative importance of classical and 

human relations theory, attention was diverted away from 

his timely observations. Although a few important arti­

cles on the subject surfaced in the 19^0s and 1950s, it 

was not until the 1960s and 1970s that considerable atten­

tion was again devoted to the technological and en­

vironmental aspects of work and research took a more 

comparative approach. 

Environment. Modern contingency concepts ecom-

pass linkages among environment, technology, structure, 

process and personnel. Early management theorists paid 

little attention to elements within the outer environment, 



preferring to ignore them as they sought universalistic 

principles of structure, planning and control within 

organizations. Models of the outer environment were 

predominately economic and organizational adjustments to 

it, exercises in profit-maximizing logic (Miles and Snow 

1978). They assumed that market forces set prices for 

goods and services and that the entire organization was 

characterized by a production function whose blend of 

capital and labor was dictated by the quest for produc­

tive efficiency. Organizations were also viewed as being 

headed by a single entrepreneur who had perfect knowledge 

and who made all of the decisions. Modern research has 

shown this model to be very unrealistic . 

Hall (1972) has identified two distinct segments 

of the outer environment, general and specific, with 

which firms must interact. He visualizes the general 

environment as containing those elements (technical, 

legal, social, political, economic, demographic) that 

affect all organizations and the specific environment as 

consisting of persons, groups and other organizations 

which supply goods and services to or receive goods and 

services from the focal organization. A stable outer 

environment does adhere quite closely to the classical 

model. However, few firms experience static environments. 

Present-day theorists attribute many organizational 
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situations to unstable conditions within the outer en­

vironment. Burns and Stalker (i960), Thompson (1967)3 

Lawrence and Lorsch (1967) and others have recognized the 

change element to be a key environmental dimension influ­

encing organizational effectiveness. 

Burns and Stalker (i960) noted that successful 

firms in stable environments tended to have mechanistic 

or highly bureaucratized structures and processes, while 

successful firms in changing and uncertain environments 

tended to have organic or flexible structures and pro­

cesses. They also observed that different rates of 

technical innovation were associated with different kinds 

of organizational structures. In classically structured 

organizations (mechanistic), innovation was found to be 

low compared to organic systems where structures were 

more flexible. 

A similar approach was taken by Lawrence and 

Lorsch (1967) who examined the structural relationships 

between the organization and its environment. They 

propose that effective organizations meet the demands 

of their external environments through the processes 

of differentiation and integration. Outer environments 

were classified as ranging from being highly uncertain 

requiring substantial differentiation and complex inte­

grating mechanisms to low degrees of uncertainty 
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requiring little or no differentiation and simple inte­

grating mechanisms. Lawrence and Lorsch (1967) determined 

environmental predictability by considering rates of 

information change, uncertainties over causal relation­

ships s and time spans of feedback about results. They 

found that the most successful organizations were those 

who were able to diagnose and meet environmental require­

ments for differentiation and integration, and whose 

organizational structures and member expectations were 

congruent with the demands of their respective environ­

ments. In situations where the external environment was 

certain and stable, the integrating function was per­

formed at higher organizational levels on a formalized 

basis. Moderately differentiated firms relied upon 

functional managers to perform the integrating role, 

while highly differentiated firms used formal integrating 

departments and permanent cross-functional teams at 

several managerial levels. The more effective firms were 

those who placed the decision-making power at levels 

where there was requisite knowledge of existing- problems. 

While Lawrence and Lorsch acknowledge that there is no 

"one best way" to organize, their research does show 

that organizational performance will be increased where 

task structures "fit" environmental demands. 
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Whereas the Burns and Stalker (i960) and Lawrence 

and Lorsch (1967) studies have shown that uncertain or 

unstable environments are associated with more demo­

cratic, unstable, decentralized, heterogeneous and extro-

spective organizational systems, additional studies have 

indicated that environmental uncertainty is a primary 

variable responsible for a large variety of other 

organizational characteristics. Miles and Snow (1978, 

p. 25*0 list studies which suggest that relatively un­

certain environments are also responsible for: 

1. Organizational structures which are in reality 
attempts to remove ambiguity and uncertainty from 
the outer environment (Weick 1969, Galbraith 1973)-

2. Extensive participation in organizational 
decision-making, less formalized job design, and 
rapid program innovation (Hage and Aiken 1967). 

3. Greater lateral communication, self-contained 
tasks, and extensive environmental surveillance 
(Thompson 1967, Galbraith 1973). 

4. Lower task specialization, less internal con­
sensus, and more organizational slack (March and 
Simon 1958). 

5. Creation of powerful uncertainty-absorbing 
subunits located at organizational boundaries 
(Thompson 1967) • 

A different perspective of the relative impor­

tance of the outer environment and organizational 

effectiveness is given by Miles and Snow (1978). 

Their strategic approach argues that the outer environ­

ment is only partially responsible for the structure an 



organization assumes, but rather it is the top decision 

makers who are responsible not only for adjusting organi­

zational structure and processes, but also for manipulat­

ing the outer environment itself in order to bring it 

into conformity with what the organization is already 

doing. These strategic choices in complex organizations 

are made by the dominant coalition; that is, that group 

of decision makers whose influence on the system is 

greatest and whose activities include problem-finding as 

well as problem-solving responsibilities. 

Technology. In addition to the environment, 

technological imperative is also an important considera­

tion in contingency theory. This is demonstrated by the 

results of several notable research efforts. Woodward 

(1965) in her work on technology and its impact on 

organizational design disclosed that differences in 

organizational effectiveness could not be accounted for 

by company size, type of industry, or personality factors 

among managers, /but rather by technical complexity. When 

firms were classified according to a scale of technical 

complexity into three major categories (unit, mass and 

process-production), data concerning organizational 

structures fell into clear patterns. High performing 

firms with mass production technologies tended to have 

mechanistic management systems, while high performing 



firms with the unit or process-production technologies 

tended to have organic systems, although the unit and 

process firms did not have identical structures. Woodward 

(1965) also related technology to power relationships. 

She observed that each type of technology had a critical 

function: engineering predominated in unit firms, produc­

tion in mass production firms, and marketing in process-

production firms. She noted that the more effective firms 

not only had status systems that adequately rewarded the 

importance of this function, but also tended to have chief 

executives who had been associated with it early in their 

careers. She further noted that while there seems to be 

no "one best way" to organize manufacturing firms, there 

does appear to be "a particular form of organization most 

appropriate to each technical situation" (Woodward 1965, 

P. 72). 

Perrow (1967) formulated a more generic foundation 

for analyzing corporations using the concepts of variabili­

ty and analyzability to predict proper organizational 

structures and leadership styles. A major difference 

between the Perrow and Woodward studies is the connota­

tion of the term "technology." Perrow defines technology 

as "knowledge technology" so as to include all 

characteristics used in the work process, not "production 

technology" as referred to in the South Essex studies. 



By using the dimensions of task variety and task diffi­

culty, four technology quadrants can be identified and a 

routine-non-routine continuum constructed. Routine 

technologies show little variety and the tasks performed 

are easily understood. Non-routine technologies exhibit 

a great deal of variety and the tasks performed may re­

quire much work and thought. Perrow (1967) visualizes 

each technology as the major consideration in structur­

ing organizations or choosing an appropriate leadership 

style to achieve maximum effectiveness. The Perrow model 

will be discussed in greater detail in Chapter . 

A third important contributor giving insight into 

the technology dimension of contingency theory was 

Thompson (1967). Thompson developed an empirical model 

expanding the premise that technology determines the 

interdependencies, coordination mechanisms and the ex­

ception resolution principles within the production 

process. He proposed that organizational structures 

and processes are a reflection of the interdependencies 

of units within the organization as well as its technology. 

The comparative frameworks of Woodward (1965)3 Perrow 

(1967) and Thompson (1967) all assume that organiza­

tional structures and processes are contingent upon the 

demands of technology (variously defined). 



55 

Structure. Many of the structural aspects of 

contingency theory have already been reviewed in connec­

tion with the environment but several important research­

ers have focused almost exclusively on the origin of 

organizational structures. Pugh et al. (1963, 1 9 6 8 ) ,  

during the course of the famed Aston studies, developed 

a multi-item measurement of organizational structure 

depending upon the degree of functional specialization, 

overall role specialization, overall standardization of 

rules and procedures, overall documentation, vertical 

span of control and the degree of centralization-

decentralization. They concluded that while size rather 

than technology was the major determinant of overall 

organizational structure, technology does have a signifi­

cant impact on structural and social variables, espe­

cially at lower organizational levels. Child ( 1 9 7 3 ) >  

expanding on the results of the Aston studies, con­

cluded that while size along with technology and 

environmental variables predicts organizational 

complexity, the degree of complexity itself has a more 

direct relationship with formalization of structure 

than does size. Child believes that the organizational 

complexities which result from the degrees of differen­

tiation of functions and roles and the level and range 

of specialized expertise, are largely responsible for 



differentiation and formalization, whereas size, tech­

nology and environmental variables are better predictors 

of the degree of decentralization. Child also attempts 

to show the importance of knowing the multidiinensionality 

and interrelatedness of functional specialization, overall 

role specialization, standardization, documentation, 

centralization and vertical span of control when design­

ing organizational structures for maximum effectiveness. 

Miles and Snow (1978) define organizationa structure 

as being the characteristics of organizational subunits 

and the relationships among them which exist to control 

and coordinate the technology and buffer it from environ­

mental disturbances. 

Leadership Styles. There have been many important 

studies conducted and theories developed to aid in de­

termining the appropriate leadership styles for differ­

ent situations. Several of the most notable include the 

Lewin Framework (19^7) 9 the Ohio State Leadership Studies 

(19^0), Reddin's 3-D Theory (1970), Fiedler's Contingency 

Theory (1967), and the Vroom and Yetton Decision Tree 

(1971)- All of these leadership style schemes emphasize 

that the characteristics of each situation will dictate 

the leadership style that is most fitting. Contingency 

theorists generally agree that there is no single best 



leadership style applicable to all situations. Choosing 

an appropriate leadership style involves a correct 

diagnosis of the situation and selecting a style that 

will be compatible to that particular situation. 

Personnel. One major and significant work by 

Lorsch and Morse (1974) examines the importance of the 

human element in the contingency framework as a determi­

nate of organizational effectiveness•in regard to a firm1 

internal and external environments. Lorsch and Morse 

show that effective work units can have widely different 

structures and leadership styles but in each case there 

is a congruence between the demands of the external 

environment (certain or uncertain), the internal environ­

ment (time and goal orientation, control mechanisms, 

and coordination activities), and member predispositions 

(tolerance for ambiguity, authority, complexity and indi­

vidualism). When a "fit" occurs between the demands of 

the internal and external environments and member 

attitudes, personnel experience a strong sense of 

competence leading to personal motivation, job satisfac­

tion, and high levels of productivity. Lorsch and Morse' 

finding that both structured and unstructured settings 

can lead to personal motivation casts further doubt on 

the either/or preferences for classical or human rela­

tions theory. The study emphasizes the need to consider 
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• multiple interactions among task, organization, and human 

variables and not to give exclusive attention to some 

single factor determining organizational effectiveness, 

whether it be individual or environmental. 

Summary 

The contingency school of management emphasizes 

that there is no "one best way" to design jobs and/or 

organizations and recognizes that there are many sub­

systems within complex organizations which are' intra-

dependent and greatly influence one another. Advocates 

of contingency theory believe there are a wide variety of 

approaches that are appropriate depending upon particular 

circumstances in specific situations. It is only after 

the situation has been properly analyzed and the criti­

cal elements aligned that certain "rules" can be 

followed which will lead to optimum organizational 

effectiveness. By and large, demands of the outer en­

vironment determine corporate goals and the strategies 

and knowledge technologies to be used throughout the 

firm in local work units. Technologies employed at the 

lower functional organizational levels largely determine 

the structure of the individual work u-nits and the 

leadership styles necessary to achieve unit goals. The 

degree of complexity and variability of the technical 
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processes also determine what type of personnel function 

best in a particular work environment. This study pro­

poses that the more closely these variables are inte­

grated and balanced throughout the firm, the greater will 

be that firm's operating effectiveness. 



CHAPTER 4 

DEVELOPMENT OP THE RESEARCH MODEL 

Introduction 

Numerous observations by management theorists 

have suggested that substantial differences exist within 

major industrial firms in technology, structure, 

leadership styles and personnel among various work units. 

It has generally been assumed that production and re­

search and development technologies represent two ex­

tremes along a continuum showing degrees of routineness 

and work units exploiting these technologies should 

exhibit different structures, leadership styles and 

employees with widely differing attitudes. Other work 

unit technologies are seen as occupying intermediate 

positions. While these assumptions seem quite reasonable, 

they are largely unsubstantiated by comparative analysis. 

Using the above assumptions, a model was con­

structed showing hypothetical relationships between 

major work unit technologies and unit structure, leader­

ship style and personnel (Figure 1). The purpose of 

this model is to aid in understanding to what extent 
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work unit- technologies influence work unit structures, 

leadership styles, the attitudes and perceptions of 

employees, and total firm performance. The study focuses 

on work units performing primary organizational tasks 

consisting of research and development, engineering, 

production, general business (accounting, purchasing, 

etc.), and sales and marketing. A general thesis was 

derived from the research model and a comparative analysis 

performed by examining the research hypothesis and five 

propositions using several accepted test instruments. 

General Thesis 
t 

The general thesis to be tested by this research 

is that overall firm effectiveness in complex organiza­

tions can be dire.ctly related to the proper alignment of 

different work unit structures, leadership styles and 

employee tolerances and attitudes with technologies used 

at lower and middle organizational levels (Figure 2). 

It is hypothesized that the higher the degree of alignment 

and the greater the number of units showing high degrees 

of alignment, the more effective will be an organization's 

overall performance. In order to test this thesis, five 

diverse knowledge technologies were chosen from an 

industry in which these five work unit technologies would 

account for a very large portion of any one firm's 
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activities. Because the copper industry meets these cri­

teria, it was the one selected. Within the copper 

industry a large majority of the individual firms' criti­

cal functions are accomplished in research and development 

(exploration), engineering, sales and marketing, produc­

tion, and general business (accounting, auditing, finance, 

purchasing) departments. While copper production tech­

nology is not as routine as mass production or continuous 

process technologies, it was visualized as being the most 

routine one examined. Likewise the exploration function 

was assumed to be the least routine. It was also assumed 

that general business and sales and marketing technologies 

would occupy positions between the two extremes. In the 

original research design, it was believed that the 

engineering function would be indistinguishable from 

exploration. Such, however, was not to be the case. 

The work unit (micro) contingency variables 

(technology, structure, leadership style, personnel) are 

visualized as lying on a series of continua ranging from 

routine to non-routine (technology), mechanistic to 

organic (structure), autocratic to democratic (leader­

ship style), and conformity to non-conformity (personnel 

perceptions and tolerances (Figure 3)- It is hypothe­

sized that non-routine technologies will be in alignment 

if the structure is organic, the leadership style is 
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democratic, and employees possess a low tolerance for 

conformity. Routine technologies will be in alignment 

if the' structure is mechanistic, the leadership is 

autocratic and employees have high tolerances for con­

formity. A work unit out of alignment on the other hand 

might be characterized by a routine technology, a 

mechanistic structure, a consultative leadership style 

arid employees who do not like to follow strict rules or 

procedures. When contingency variables in functional 

work units are misaligned, it is believed that production 

rates and profits are lower, employee dissatisfaction is 

higher, and overall firm effectiveness is less than in 

firms whose work units are in alignment. 

In light of the material contained in the above 

paragraph, the following propositions were formulated 

to test the validity of the general thesis. 

1. Exploration technologies (non-routine) align 

with organic structures and democratic leader­

ship styles, and members are observed to 

participate in the decision-making process, work 

independently, influence tasks, and possess high 

tolerances for ambiguity. 

2. Production technologies (routine) align with 

mechanistic structures and autocratic leadership 

styles, and members are observed to have limited 



participation in the decision-making process, 

have no desire to work alone, have little or no 

influence over tasks, and possess low tolerances 

for ambiguity. 

3- Sales and marketing technologies occupy inter­

mediate positions but align more closely with 

the structures, leadership styles and employee 

attitudes associated with research and develop­

ment technologies. 

General business technologies occupy intermediate 

positions but align more closely with the struc­

tures, leadership styles and employee attitudes 

associated with production technologies. 

5. Those individual firms rated most effective in a 

particular industry show a higher degree of 

alignment of their knowledge technologies with 

the structure, leadership style and employee 

predispositions within work units than do less 

effective firms in the same industry. 

Development of the Hypotheses 

The formulation of the general theory and propo­

sitions was inspired and arose as the result of exten­

sive examination of earlier research by Burns and 

Stalker (i960), Woodward (1965), Thompson (1967), and 
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Perrow (1967), and of Kerr et al. (197*0, Lawrence and 

Lorsch (1967), Van de Ven and Delbecq (1973) and Lorsch 

and Morse (197*0- These researchers were responsible for 

developing models capable of explaining various aspects 

of organizational behavior and design in a contingency 

framework. Perrow (1967) along with Thompson (1967) and 

Woodward (1965)5 developed empirical models which regarded 

technology as the contingency variable having the most 

pervasive impact on organizational structure and effec­

tiveness. Whereas the Thompson and Woodward models view 

technology as production technology, the Perrow model is 

more universal by recognizing that not all organizations 

have machine-based technologies. 

Technology 

The researcher views this study as an extension 

and application of the Perrow model to a wide variety 

of technologies within individual organizations. Because 

the Perrow model is largely responsible for this re­

search effort, it was decided to discuss the model in 

detail in this section rather than in the appropriate 

section in Chapter 3-

Perrow's concept of technology is "knowledge 

technology" and uses the degrees of task variability 

and analyzability within organizations to predict 



organizational structures. In Perrow's (1967) view, the 

technology of an organization can be classified accord­

ing to (1) the number of exceptional cases that the 

organization must deal with, and (2) the extent to which 

these exceptions can be analyzed. By dichotomizing and 

cross-classifying these two dimensions, four technology 

quadrants can be identified (Figure 4). 

Cell number one depicts the case in routine 

situations where individual tasks are relatively simple 

and very repetitive. Few problems arise in the work 

process but those that do are solved quickly and easily. 

Cell number one is characteristic of mass production 

firms. Cell number three, in contrast, depicts those 

situations where tasks are unique and variable and prob­

lems which can be expected to arise often require pro­

fessional skills for acceptable solutions. Research 

and development groups provide good examples of this 

type; solutions to crises often depend upon extensive 

training, intuition, guesswork, adaptability and change. 

Cell number two is indicative of tasks in which there 

are few exceptions but when they do occur, intuitive 

problem-solving processes typical of non-routine (Cell 3) 

are required. Various artisan groups are good examples 

of this type of technology. Cell number four depicts 
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tasks where firms must periodically modify output and 

product designs to suit the needs of individual 

customers. However, modifications required in the work 

process are readily analyzed, understood and affected. 

Manufacturing firms such as machine shops, foundaries, 

etc., which make custom products are examples of this 

group. 

Perrow (1967) maintains that certain organization­

al structures and goal patterns are associated with 

each basic technological setting. He visualizes routine 

organizations as being characterized by centralized, 

bureaucratic, mechanistic structures and highly pro­

grammable activities. Employee satisfaction is obtained 

through equitable pay, job security and protection from 

arbitrary authority. Systems goals will include 

stability, high profits and large quantities of output. 

By contrast, he visualizes non-routine organizations as 

consisting of decentralized organic structures, high 

degrees of member participation, and feedback as the 

coordinating mechanism. In non-routine technologies, 

members will identify with the organization and be more 

concerned with the intrinsic aspects of their jobs. 

Craft and engineering technologies are viewed as having 

mixed characteristics. In craft organizations, struc­

tures and superior-subordinate relationships will 



resemble those in non-routine technologies, whereas in 

engineering organizations, the superior-subordinate 

relationships and structures will more closely resemble 

those of the routine technologies. In craft technologies, 

few exceptional cases occur but those that do, require 

unique solutions. In engineering technologies, excep­

tions are many but solutions are readily attainable 

through technical expertise. 

In an exploratory study by Magnusen (1977) which 

sought empirical evidence for the Perrow model, it was 

observed that companies were more homogeneous with respect 

to the four cells than anticipated and could be categor­

ized only as being routine or non-routine. Despite this 

reduction in scope, results indicated that differences 

between routine and non-routine clusters of organizations 

were in the direction predicted for the task structure 

and goal sections of the model. According to Magnusen 

(1977)3 the greatest challenge to the Perrow model is that 

it ignores the existence and influence of multiple tech­

nologies within organizations. Perrow's approach is more 

preoccupied with differences between organizations to the 

neglect of variations within them. 

Flippo and Munsinger (1978) depict Perrow's four 

technological situations as being positioned along a 

classical-behavioral management continuum (Figure 5)• 
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Technology Routine Engineering Craft Nonroutine 

Task Standardized Variable Limited Unique 

Search Analyzable Analyzable Unanalyz-

able 

Unanalyz-

able 

Figure 5. Classical-behavioral management continuum. — Taken from Flippo 
and Munsinger (1978). 



They argue that routine and engineering situations call 

for greater influence roles by the managers, whereas 

subordinates tend to influence situations in the craft 

and nonroutine technologies. In nonroutine technologies, 

professionals will usually determine output levels in 

contrast to being prescribed in routine technologies 

and often negotiated in engineering and craft technolo­

gies. Each technology is seen as having its own behavior 

regulating mechanisms. It will most likely be specified 

by management in routine technologies, mutually agreed 

upon by engineering technologies, affected by peers in 

craft technologies and affected by both peers and pro­

fessional codes of ethics in nonroutine (Flippo and 

Munsinger 1978). 

Van de Ven and Delbecq (1973) have developed a 

contingency technology model similar to the Perrow (1967) 

model which also views task variety and task difficulty 

as two independent dimensions that do not overlap in 

meaning. The Van de Ven and Delbecq model differs 

slightly in that it recognizes three basic structural 

work unit modes rather than two. These three structural 

modes are designated as being systematized, service and 

group, corresponding to systematized, discretional 

and developmental tasks, respectively. Work units that 

perform tasks low in variability and low to medium in 



difficulty will be structured in a systematized mode. 

Work units with tasks intermediate in variability and 

low to high in difficulty will be structured as a service 

mode. Work units with tasks medium to high in difficulty 

and high in variability will be structured as group modes 

(Figure 6). The systematized mode is identified with 

materials-processing units, the service mode with 

people-processing units and the group mode with concep­

tual design- units. Systematized modes are composed of 

routine technologies and group modes of non-routine 

technologies. The service mode occupies the intermediate 

portion of the model between the routine/non-routine 

extremes. 

Structure 

Work unit structures in this study are described 

using the terminology of Burns and Stalker (1960) which 

designate structures as being organic—allowing a great 

deal of innovation in the work process or mechanistic— 

allowing little or no room for innovation of the work 

process. However, whether a work unit was classified as 

being mechanistic or organic was based on the measures 

developed by Lorsch and Morse (197*0 • Lorsch and Morse 

determined work unit structure on the basis of (1) the 

degree of centralization or decentralization; (2) internal 

regulating factors such as goal-task orientation, formal 
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rules and regulations, report cycles, and evaluation 

procedures; (3) member perceptions in regard to pressures 

to conform to and the clarity of work rules and proce­

dures, work coordinating mechanisms, degree of partici­

pation and influence in the decision-making process, 

conflict resolution, and time orientation regarding 

meaningfulness of performance. Work units that were 

observed to be open and decentralized with long-range 

goals, long feedback times and few rules and regulations 

and whose performance was judged by co-workers were 

designated as being organic. In organic situations, 

goals are often ill-defined involving long time spans. 

Members do not conform closely to prescribed behavior 

and enjoy a large degree of participation and influence 

over the work process. Work efforts are coordinated on 

an individual basis. On the other hand, structures 

that were found to be highly centralized using many 

formal control mechanisms with little left to the 

discretion of the individual were designated as being 

mechanistic. The Lorsch and Morse (197*0 concepts and 

measures of work unit structure appear to include most 

of the essential elements necessary for an acceptable 

diagnostic model. 
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Personnel 

Lorsch and Morse (197*0 have also developed a 

successful measure of employee attitudes and tolerances 

concerning various aspects of a firm's internal and 

external work environments capable of relating these 

factors to job satisfaction and overall firm- effective­

ness. Lorsch and Morse maintain that whether employees 

are satisfied with their jobs depends upon their toler­

ance levels for authority, ambiguity, individualism and 

complexity in any given work situation and their per­

ceptions of a firm's internal and external environment. 

They have observed that workers can be satisfied in a 

variety of work situations depending upon whether their 

predispositions "fit" what they believe to be the demands 

placed on the firm and the work unit. When a firm's 

external environment is uncertain involving long feed­

back time spans and the firm's internal structure is 

consistent in terms of time and goal orientations, con­

trol mechanisms and coordination activities, the required 

"fit" for maximum effectiveness would be employees with 

low tolerances for authority who can and desire to work 

independently and who accept uncertainty, ambiguity and 

complexity as part of their jobs. Conversely, when a 

firm's outer environment is certain and stable, involv­

ing short feedback time spans and the firm's internal 
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structure is mechanistic, the "fit" occurs when employees 

are willing to submit to authority, are not comfortable 

with uncertainty and ill-defined complex tasks, and who 

desire to work with other employees. When a fit does 

occur between a firm's external and internal environment 

and the personality factors within an individual, the 

individual develops a sense of competence which leads to 

increased productivity and job satisfaction. Lorsch 

and Morse (197*0 have demonstrated that employees can 

attain high levels of satisfaction and lasting feelings 

of competence in most work situations as long as the 

perceived demands of the external and internal environ­

ments remain consistent with the predispositions of the 

individual worker. 

In this study, employee predispositions are 

visualized as lying along a continuum ranging from "desire 

for conformity" in routine technologies to "desire for 

non-conformity" in nonroutine technologies. 

Leadership Approach 

The model chosen to depict leadership styles 

associated with the various technologies was originally 

devised by Ohio State researchers in the 19*t0s and 1950s 

(Ohio State Leadership Studies 19*)0) and put into a con­

tingency framework by Kerr et al. (197*0- The model 
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examines two aspects of leadership behavior—consideration 

and initiating structure. 

Consideration reflects the extent to which an 
individual is likely to have job relationships 
characterized by mutual trust, respect for sub­
ordinate ideas, and consideration of their 
feelings. 

Initiating structure reflects the extent to which 
an individual is likely to define and structure 
his role and those of his subordinates toward 
goal attainment. 

Kerr et al. (197^, P- 73) have identified key 

situational elements which are believed to influence 

relationships between consideration and initiating struc­

ture and satisfaction, morale and performance. Included 

in these situational elements are: 

Subordinate Considerations—Expertise, experience, 
competence, knowledge of job, hierarchical level 
of position occupied, expectations concerning 
leader behavior, perceived organizational inde­
pendence, and psychological aspects. 

Supervisor Considerations—Similarity of attitudes 
and behavior to those of higher management, and 
upward influence. 

Task Considerations—Degree of time urgency, amount 
of physical danger, permissible error rate, presence 
of external stress, degree of autonomy, degree of 
job scope, importance and meaningfulness of work, 
and degree of ambiguity. 

The following situations were derived from the 

situational elements listed above. 

1. If the group expects and wants authoritarian 

leadership behavior, it is more likely to be 
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satisfied with any type of leadership it re­

ceives . 

2. If the group has less authoritarian expecta­

tions, a leader emphasizing initiating structure 

will be resented. 

3. In work situations highly structured by tech­

nology, a supervisor who is high in consideration 

will be more successful as measured by absentee­

ism, turnover and grievances. 

*1. When subordinates have little contact with the 

supervisor, they prefer him to be high in 

initiating structure. 

5. Consideration is insufficient if the leader 

lacks influence with his superior. 

6. Consideration is insufficient without initiating 

structure. 

7. Initiating structure correlates more closely 

with the lower Maslow needs and consideration 

with the higher. 

In the context of this research, a considerate 

leader will be designated as being democratic, and the 

leader who tightly structures his role and the roles of 

his subordinates as being autocratic. The two styles 

are visualized as occupying opposite extremes on a 



leadership continuum ranging from autocratic to demo­

cratic . 

Summary 

The conceptual model developed in this chapter 

attempts to illustrate how the alignment of work unit 

technologies with other situational variables—structure, 

leadership style and personnel—can affect overall firm 

performance. It is hypothesized that the closer the 

alignment of situational variables within work units and 

the greater the number of individual units within the 

total organization-which a:<'e in close alignment, the 

better will be that firm's industry performance compared 

to other firms within the same industry. 



CHAPTER 5 

RESEARCH METHODOLOGY AND DESIGN 

Introduction 

This chapter contains a detailed description of 

the basic nature of the research, the design of the pro­

ject, the population studied, the logistics of collecting 

data and th-• variables measured, and the instruments used 

to measure them. Also contained are descriptions of the 

manner in which the responses to the questionnaire were 

processed and the statistical techniques used to test 

the research propositions. 

Nature of the Research 

The research was designed to determine the con-

tributive effects of work unit technologies, structures, 

leadership styles, and employee perceptions to overall 

firm performance in a particular industry. To accomplish 

this, it was first necessary to assume certain conditions 

exist in the environment in which the firms operate and 

within the firms themselves. These conditions are: 

1. The social, economic, political, demographic and 

legal demands of the outer environment are 

83 
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perceived by each firm to be the same for each 

firm. 

2. The corporate goals for each firm are essen­

tially the same. 

3. Each firm has sufficient resources to use the 

same technologies, equal in quality, as any other 

firm. 

These conditions are believed possible if the 

industry selected for study is one in.which there are few 

competing firms and narrow product-market domains. In 

so doing, one is able to assume that the effects of the 

outer environment, corporate goals, and available tech­

nologies are essentially the same for all functional 

work units regardless of firm, thereby making it possible 

to attribute any differences observed within these work 

units to factors other than their outer environments, 

industry structure or state of the art. Miles and Snow 

(1978) describe this type of situation and industry as 

one in which competing firms are highly expert in their 

organization's limited area of operation and do not tend 

to search outside of their domains for new opportunities. 

As a result of this narrow focus, these organizations 

seldom need to make major adjustments in their technology, 

overall structure or methods of operation. Instead, 
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they devote primary attention to improving the efficiency 

of their existing operations. They are generally very 

good at what they do. 

Several industries meeting the above criteria 

were considered for the project. Of those considered, 

the copper industry adhered most closely to the con­

straints of the study and was readily accessible. For 

the most part, firms within the domestic copper industry 

have extremely narrow product lines and although the 

industry at times is quite volatile and unstable, all 

major firms within the industry experience very similar 

economic, legal, social, political and demographic 

pressures at the same time and to about the same degree. 

Secondly, the industry is one in which only eight firms 

are responsible for over 90 percent of the industry' s 

entire output. The structure of the nonferrous metals 

industry is not likely to change significantly in the 

foreseeable future because of the difficulty of acquir­

ing mineable ore reserves, the enormous costs of entry, 

and a depressed metals market. If and when a change in 

the structure of the industry does occur, it will most 

likely be through the efforts and entry of the large 

petroleum companies who have the capital, personnel and 

knowledge technologies needed to discover and develop 

mineable ore deposits. Even then it is improbable that 
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they will elect to go it alone, preferring instead to 

rely on joint ventures with established producers to 

distribute costs and take advantage of existing technical 

expertise, facilities and markets. 

Three of the four firms selected for study are 

fully integrated from mine to fabricating units. Their 

organizational structures are almost identical. These firms 

mine, concentrate, smelt, refine, fabricate and market 

their own products principally to other manufacturers. 

This high degree of vertical integration and similarity 

of structure is beneficial to this study for it insures 

that the diverse work unit technologies needed to com­

plete this study are present in each firm. Other aspects 

which make firms within the industry attractive for this 

project are their commonality in wealth and size. Each 

firm is large enough and has sufficient financial re­

sources to acquire and use all the various technologies 

available to the whole industry, or to develop new ones, 

if they so desire. Finally, because this research 

requires a ranking of each firm according to overall 

industry performance, the lack of significant diversifi­

cation is a definite plus by enabling overall organiza­

tional effectiveness to be judged by variables each 

firm has in common. 
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The above characteristics of the nonferrous 

mining industry serve a function critical to the success 

of this research in that one is able to assume that 

three of the six contingency variables which affect 

overall firm effectiveness (outer environment, goals, 

available technology) are essentially the same for all 

firms and can therefore be treated as constants. Once 

it is accepted that three of the six contingency variables 

affecting organizational effectiveness are the same for 

each firm, it becomes possible to determine what, if any, 

relationship exists at functional organizational levels 

between the alignment of the micro contingency variables 

(local work unit technologies, work unit structures, 

leadership styles, personnel attitudes) and overall firm 

performance. 

It is hypothesized that work unit technology 

nov/ becomes the independent variable which determines the 

proper work unit structure, the appropriate leadership 

style to be used to accomplish primary tasks and the type 

of personnel needed for the unit to function effectively. 

Before this premise can be accepted, however, one addi­

tional assumption must be made. This concerns decision 

making at upper levels within the organization and 

assumes that all top executives perceive the outer 

environment to be the same and make similar rational 
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decisions regarding it. On the surface at least, this 

appears to be the case; most firms continue to make stra­

tegic choices consistent with historical perceptions of 

the outer environment, even though in many instances 

past individual strategies have not proven favorable for 

the firm or the industry (Navin 1978). If they had been, 

firms would have diversified to greater degree in an 

attempt to acquire a more stable earnings base to provide 

themselves with a more -even cash flow. 

Design of the Project 

Most research within the contingency framework 

to date has concentrated on the causal effects of the 

environment, technology and organizational structure on 

overall firm performance on a macro scale rather than 

at functional organizational levels. Organizational 

structure has been conceptualized as including the 

number of levels in the hierarchy, the degree of 

centralization-decentralization, the degree of organiza­

tional complexity and bureaucratic control and the size 

of the dominant coalition (Miles and Snow 1978). 

Technology was viewed as reflecting the predominant 

function of the firm rather than an accumulation of many 

or several different knowledge technologies within a 

single firm. Organizations whose primary goal was 



manufacturing items for sale were designated as being 

production technologies; those concerned primarily with 

providing services, as being service technologies; and, 

those engaged in basic or applied research as being 

research technologies. This .concept of technology tended 

to mask the fact that in reality a firm is composed of 

many different technologies on the functional levels 

which individually contribute to a firm's overall 

effectiveness. In this study, each work unit 

is visualized as being a distinct technology which 

requires its own structure, leadership style and type 

of employee to be an effective unit. Organizational 

effectiveness was believed maximized when organizational 

processes are coaligned with the outer environment, 

organizational goals, technology and structure on a 

macro scale. Few attempts have been made to examine 

the relationship of the alignment of multi-technologies 

within a single firm with elements in the internal 

environment to overall firm performance. 

Technologies Examined 

This project is designed to fill this gap by 

measuring and comparing the effects of work unit 

knowledge technologies that are in or out of align­

ment with their external and internal environments to 
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overall firm performance. The work unit technologies 

selected for study represent the five most important 

functions of firms within the copper industry. These 

functions are (1) production (mining, milling, smelting, 

refining, fabricating), (2) exploration, (3) engineering, 

(^t) sales and marketing and (5) general business (account­

ing, warehousing, purchasing). 

As mentioned in Chapter *1, the production and 

exploration functions represent the two knowledge 

technology extremes within.the industry, each requiring 

different work unit structures, leadership styles and 

types of personnel to perform successfully. The produc­

tion functions in the nonferrous mining industry are 

perhaps as crucial as any production processes due to 

the very large tonnages of materials which must be moved 

and processed in order to make a profit (Chapter 2). 

Work activities must be tightly structured and enforced 

to allow no chance for any deviations from prescribed 

procedures. Every activity is carefully monitored and 

any undesired variations that do occur are corrected 

immediately. This seemed to be an ideal work environ­

ment in which to test the proposition that production 

technologies (routine) will be coaligned with autocratic 

leadership, mechanistic structures and personnel who 

desire simplicity and will conform to prescribed behavior. 
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Exploration departments within the mining com­

panies, especially those engaged in the search for new 

ore reserves j provide a good example of. the second ex­

treme. The nature of the work is extremely varied 

(nonroutine technology), work unit .structures are highly 

decentralized and the knowledge technologies require 

that individuals work without any direct supervision for 

long periods of time. This necessitates a democratic 

leadership style; the geoscientists in these work units 

are usually very independent individualistic persons. 

The feedback timespan of results for exploration re­

search and development work units may be several years. 

The study also tested the middle area between 

the production and exploration ends of the continuum by 

measuring knowledge technologies which should lie between 

the two extremes (sales and marketing, engineering and 

general business). It was felt that sales and marketing 

technologies (nonroutine) would resemble exploration 

technologies in that they require more skill and en­

counter a greater variety of work situations than do 

general business technologies. Sales and marketing 

units are usually physically separated from other de­

partments and function with a fair degree of autonomy. 

Leadership styles are more consultative than democratic 

but personnel do operate within some constraints. In 



general business technologies, functions are visualized 

as being more routine than in sales and marketing units. 

Individual tasks are simple and not as varied, work 

procedures are somewhat more tightly structured and 

supervisors tend to be benevolent autocrats. Even though 

tasks are highly structured, on occasion individuals may 

exercise limited amounts of discretion. 

This project will attempt to show that the more 

closely the micro co.ntingency variables are aligned with 

their knowledge technologies within the entire organiza­

tion, the more effective will be that firm compared to 

others in the industry whose work unit technologies are 

not as closely aligned. It is believed that in work 

units in which contingency variables are aligned with 

the technology, employee satisfaction and competence 

will be greater resulting in increased morale and higher 

levels of individual productivity. The project is 

designed to test these assumptions. 

Sampling Procedures 

The Population 

The sample population consisted of 151 employees 

from the Production, General Business, Engineering, Sales 

and Marketing, and Exploration Departments of the four 

copper mining companies surveyed. This figure includes 



H5 production personnel (10 to 12 per firm), 38 general 

business personnel (7 to 12 per firm), 31 engineering 

personnel (7 to 11 per firm), 18 sales and marketing 

personnel (i| to 5 per firm), and 18 exploration personnel 

(4 to 5 per firm). A total of 37 employees were ques­

tioned from Firm A, 36 from Firm B, 38 from Firm X, and 

40 from Firm Y. The data represent from two to three 

production technologies, two general business technolo­

gies, two engineering technologies, and the sales and 

marketing and exploration technologies. Both supervisory 

and non-supervisory personnel were questioned in each 

department. As will be shown in the following section, 

the educational levels of the sample population vary 

considerably among the work units tested. 

Exploration Personnel. In the exploration groups, 

the employees on all three levels measured have college 

degrees in geoscientific fields. Professionals in these 

units often outnumber nonprofessionals by as many as 

ten to one. Some exploration groups do not even employ 

nonprofessionals on a fulltime basis depending instead on 

temporary personnel or upon sharing secretarial pools 

with other units. Specifically, the test population for 

the exploration technology consisted of the group head 

who usually had the title of chief, manager of, or vice 



president, depending on the size of the organization; 

two senior personnel with seven or more years of ex­

perience in that particular occupation; and, two or 

three geologists with one to seven years of experience. 

Most of the older members of these work groups have 

worked for more than one firm in the industry. Work 

unit members evaluated their respective work groups in 

terms of perceived knowledge technology, structure, 

leadership style of their immediate supervisor and their 

individual predispositions. 

Production Personnel. Personnel surveyed in pro 

duction units included the general operations manager, 

three superintendents representing a mine and a mill or 

smelter or both, three first-line supervisors, and from 

7 to 14 production employees. Within these work units, 

usually only the operations manager and the superintend­

ents possess engineering degrees, most likely in mining 

or metallurgy. Most began their professional careers 

in either a production or staff function related to 

their particular discipline and moved up through the 

ranks. By nature of the positions they occupy and the 

functions they supervise, they are required to be out­

put oriented and to adhere to and enforce documented 

rules, regulations and procedures. 
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First-line supervisors or shop foremen are pro­

moted to their positions on the basis of technical 

competence from the rank and file. Production foremen 

seldom possess more than a high school education but the 

educational level is increasing. Jobs of the production 

employees range from truck, train or shovel operators to 

miners and helpers and maintenance electricians and 

furnace tenders. Most production workers have at least 

attended high school. 

The copper industry employs a disproportionately 

small number of manual laborers or journeymen; most of 

the production work is accomplished by huge machines 

capable of preparing and handling many thousands of tons 

of material each day. Nevertheless, production person­

nel must adhere closely to prescribed behavior to main­

tain desired production levels. This requires close, 

autocratic supervision and continuous monitoring and 

control mechanisms. 

General Business, Engineering, Sales 
and Marketing Personnel 

The copper industry employs large numbers of 

individuals in engineering capacities most of whom 

possess college degrees in either mining, metallurgi­

cal or chemical engineering. The engineer is the 

mainstay and backbone of the industry and is accorded 



high status within all firms. Engineering-functions are 

tied closely to the production process. Personnel 

tested from engineering departments generally included 

the chief mining or metallurgical engineer, four senior 

engineers- and four to six engineers . 

Sales and marketing departments of even the 

largest copper firms are generally quite small, usually 

consisting of a department head, two or three senior 

personnel, and two or three clerks or analysts. Many 

of the personnel possess college degrees. In three of 

the four firms surveyed, almost the entire sales force 

was tested. 

The general business personnel surveyed generally 

included two department heads, four to six senior person­

nel, and six to eight accountants, buyers or clerks. 

Most of the personnel in the general business categories 

either have a college degree or have extended their 

education beyond high school. 

Method of Testing 

Initially, the chief executive officers or presi­

dents of the major firms in the copper industry were 

approached by letter for permission to conduct the 

dissertation research within their respective organiza­

tions. The letter of introduction contained a brief 



description of contingency concepts, the researcher's 

background, a description of the population to be sur­

veyed, and a discussion of why the project would be worth­

while (see Appendix A). In anticipation that this intro­

ductory letter would be passed to some other ranking 

executive for review and processing, a complete set of 

questionnaires-was' included for examination (Appendix B). 

The executives themselves were asked to fill out a very 

short questionnaire designed to measure their perceptions 

of environmental uncertainty within the industry. 

Within the first month, two firms refused and four 

accepted. 

Follow-up letters were mailed to the firms which 

had not replied to the initial request but failed to 

attract additional participants. Since two of the firms 

that accepted were rated by the Value Line Investment 

Survey (1977) as being more effective and two less effec­

tive, and because their combined output accounted for 

more than half of the United States copper production, 

it was decided to continue with the project. Once 

permission was given to conduct the research within the 

four firms, project requirements were discussed in 

detail with public relations department heads. Ques­

tionnaires measuring work unit technology, structure, 

prevalent leadership style and employee tolerances for 
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conformity were distributed to key personnel in the 

various work units selected for study and upon completion, 

were collected by the various department heads. Personal 

interviews with department heads and employees were con­

ducted as the opportunities presented themselves. 

Measuring Instruments 

Five questionnaires, generally accepted as being 

suitable instruments for measuring the work unit tech­

nology, structure, leadership style and personnel atti­

tudes were selected from the literature. These instru­

ments have been proven reliable in a wide variety of 

situations. Therefore, they have high reliability 

coefficients. 

Measure of the Outer Environment 

A questionnaire devised by Lawrence and Lorsch 

(1967) to measure the certainty, stability and predicta­

bility of an industry's outer environment was administered 

to top executives within each firm researched. The 

questionnaire is designed to measure the executive's 

perceptions of the clarity of information in the firm's 

external environment, the timespan for performance feed­

back and its programmability. The questionnaire contains 

ten items requiring short comments or a response along a 

five-point Likert scale. Those executives scoring above 
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the mean are visualized as perceiving an external environ­

ment with a high degree of certainty while those scoring 

below the mean, an external environment which is largely 

uncertain. 

Technology 

The technology questionnaire was obtained from a 

research article by Van de Ven and Delbecq (1973) who 

developed the instrument as a means of measuring work 

unit technologies in terms of task difficulty and task 

variability. This classification is consistent with 

Perrow (1967) who, as was noted previously, is largely 

responsible for the development of this concept. Task 

difficulty refers to the degree of complexity of the 

search process in performing the task, the amount of 

thinking time required to solve work-related problems 

and the body of knowledge that provides guidelines for 

performing the tasks. Task variability refers to the 

number of exceptional cases encountered in the work 

requiring different methods or procedures for doing the 

work. Respondents were requested to answer questions 

along a seven-interval Likert-type scale. A Likert 

scale is summated consisting of a series of items to which 

the subject responds. The respondent indicates agree­

ment or disagreement with each item on an intensity 

scale. The Likert technique produces an ordinal scale 
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which is highly reliable when it comes to rough-ordering 

people with regard to a particular attitude or attitude 

complex (Miller 197*0- The score includes a measure of 

intensity as expressed on each statement. With regard 

to this questionnaire, points along the scale were 

assigned values signifying the degree of perceived 

routineness. Many of the questions were scored in 

reverse order as a hedge against apathy. The numerical 

values of each interval chosen by the respondent were 

summed for all questions. A high score indicated that 

the job was of a routine nature. 

The questionnaire was administered to both super­

visory and nonsupervisory personnel. To avoid giving 

too much weight to nonsupervisory social positions 

within a work unit and not enough weight to the unit 

supervisor, it was decided to assign equal weights to 

supervisor and nonsupervisory social positions [as 

suggested by Hage and Aiken (1969) and Van de Ven and 

Delbecq (197*0 ]• In aggregating the data for each work 

unit, a mean response for nonsupervisory unit members 

was first computed for each item in the two indices. 

Then thF mean item responses were averaged with the unit 

supervisor's item responses. This was taken as the 

response of the unit for each item. Composite measures 

of task difficulty and variability were created by 
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averaging the unit items for each index. The average 

time required to complete the questionnaire was approxi­

mately ten minutes. 

Measurement of Work Unit Structure 

The Lorsch and Morse (1974) questionnaires mea­

sure variables within work units which most researchers 

in management agree are important when considering 

structure. Two questionnaires were used. The first 

questionnaire was administered to supervisors and 

measured their perceptions of formality of structure, 

pattern of formal rules and procedures, and the time-

goal dimensions incorporated in formal practices. In­

formation requested regarding their formal relationships 

and duties within the respective organizations included 

(1) average span of control, number of levels in the 

hierarchy, the extent of the defined division of labor 

and the specificity of job goals and position duties; 

(2) the pattern of formal rules and procedures on the 

basis of the specificity of criteria for the evaluation 

of both individual and organizational performance and 

the areas of the organization that are subject to pre­

cise measurement, control and coordination; (3) time 

dimensions are evaluated on the basis of the time span 

of review of task performance, the shortest report period 
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of work unit activities, the time required.to complete 

the unit's task and the unit's resource commitment time. 

To determine the subordinate's perceptions of the 

degree of structure, Lorsch and Morse (197*0 designed a 

questionnaire which determined the feelings of individuals 

toward constraints in the work unit and the degree to 

which they felt there were too many rules, procedures, 

policies and practices to which they had to conform, 

rather than being able to do their work as they saw fit 

(conformity dimension); and, the feeling that things 

were pretty well structured, rather than being disorderly 

and confused and the degree to which things were felt 

to be well defined and precisely structured. Also 

included within the questionnaire are items designed to 

measure degrees of employee participation, amount of 

influence and control individuals perceive themselves 

to have in choosing and handling tasks on their own, 

coordination of work activities, methods of resolving 

conflict and time span of feedback regarding work 

activities. 

The supervisor's questionnaire contains 12 state­

ments; the employees contain 21. The aspects of work 

unit structure were positioned along Likert-type scales 

with each aspect being assigned a value from one to five. 

To evaluate the data, responses for both supervisors and 
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subordinates were summed and averaged for each unit 

along a continuum with the highest and lowest scores 

indicative of the two structural extremes, mechanistic 

and organic. Again, the averaging was an attempt to 

avoid giving too much weight to subordinate personnel 

who may not be in a position to objectively evaluate the 

demands of the work environment. 

Leadership Style 

Leadership behavior was measured using the 

Leadership Opinion Questionnaire (LOQ) and the Super­

visory Behavior Description Questionnaire (SBDQ) both 

designed and tested by Fleishman (1953) during the Ohio 

State University Leadership Studies in the 1950s and 

1960s. These two questionnaires measure two important 

dimensions of supervisory leadership—consideration and 

initiating structure. These two dimensions of leadership 

have been shown by extensive research to be meaningful in 

a wide variety of leader-subordinate situations 

(Fleishman 1969, p. 1). 

Consideration (C); Reflects the extent to which 
an individual is likely to have job relation­
ships with his subordinates characterized by 
mutual trust, respect for their ideas, considera­
tion of their feelings, and a certain warmth 
between himself and them. A high score is in­
dicative of a climate of good rapport and two-way 
communication. A low score indicates the individual 
is likely to be more impersonal in his relations 
with group members. 
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Initiating Structure (S); Reflects the extent to 
which an individual is likely to define and 
structure his own role and those of his subordi­
nates toward goal attainment. A high score 
characterizes individuals who play a very active 
role in directing group activities through 
planning, communicating information, scheduling, 
trying out new ideas, and so forth. A low score 
characterizes individuals who are likely to be 
relatively inactive in giving direction in these 
ways. 

The LOQ consists of ^0 items divided into two 

groups of 20 items each to test the two factors (struc­

ture and consideration). The items are presented on a 

five-point continuum with scoring weights of zero to 

four depending on the items' orientation to the total 

dimension. The SBDQ is a 48-item questionnaire also 

divided into two groups: 20 items for initiating structure 

and 28 items for consideration. The items are scored 

in the same manner as they are in the LOQ. Initiating 

structure and consideration were treated separately 

throughout the analysis. Raw scores were converted to 

proportions by dividing the individual test score by the 

total possible score for the test instrument. The pro­

portions were summed and averaged to obtain the work 

unit means for these two dimensions of leadership. 

Each questionnaire requires about ten minutes to complete. 

The questionnaires in their present form are the 

product of more than 20 years of research and are used 

in many different organizational settings. The LOQ is 
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administered to supervisory personnel who evaluate 

their own leadership behavior based on how they perceive 

themselves as managers. The SBDQ is administered to 

subordinates to measure their perceptions of the leader­

ship behavior demonstrated by their immediate superior. 

By using the SBDQ questionnaire in conjunction with the 

LOQ, it is possible to get a view of how a supervisor 

thinks he should lead and compare this view with an 

assessment by his subordinates in his actual leadership 

performance. 

The reliability of the LOQ as a measuring instru­

ment has been checked through correlations with independ­

ent leadership measures such as merit rating by 

supervisors, peer ratings, forced performance reports 

by management, and leaderless group situation tests. 

Correlations with other measures revealed the scores on 

the LOQ were independent of the intelligence of the 

supervisor, an advantage not achieved by other available 

leadership attitude questionnaires. The questionnaire 

scores have been found to be sensitive for discriminating 

reliably between leadership attitudes in different situa­

tions as well as for evaluating the effects of leadership 

training (Miller 191k, p. 330). 

Miller also notes that correlations have been 

obtained between the SBDQ and independent indexes of 
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accident rates, absenteeism, grievances and turnover 

among the foreman's own work groups. In production 

departments, high scores on the consideration scale were 

predictive of low ratings of proficiency by the foreman's 

supervisor, but not low absenteeism among the workers. 

A high score on initiating structure was observed not 

only to be predictive of a high proficiency rating but 

high absenteeism and labor grievances as well. 

Personality Dimension Questionnaire 

The Personality Dimension Questionnaire (PDQ) 

used in this study was developed by Lorsch and Morse 

(197^1) to measure employee tolerance for ambiguity and 

integrative complexity, attitudes toward authority and 

attitude toward working and being alone or with others. 

The PDQ consists of 21 statements and is scored using a 

five-point Likert-type scale. Scores for the dimensions 

were combined into simple means; all individual item 

scores for each dimension were added and then divided by 

the total number of items. The high and low scores were 

visualized as occupying extremes along a continuum 

depicting attitudes toward conformity and nonconformity, 

respectively. The conformist dimension depicts indi­

viduals who readily accept authority, who do not appreci­

ate being involved in tasks with unclear objectives, 



107 
t 

and who prefer working in conjunction with others. The 

nonconformist dimension represents individuals who tend 

to resent strict authority, who view complex and ambiguous 

situations as a welcome challenge, and who would prefer 

to work independently. The PDQ requires about ten minutes 

to complete. 

Treatment of Responses 

The data were grouped and processed according to 

work unit technology. It was necessary to transform the 

data into proportions because of the varying number of 

items on the various Likert scales and the different 

points possible per item. The transformation enabled a 

common base to be established for measuring the vari­

ables across test instruments for comparison of work units 

within a given company. Proportions were determined by 

adding up the total number of points accumulated by all 

persons within a work unit, and converting these to 

proportions of the total score possible by simple 

division (Appendix C). These proportions formed the 

basis for the remainder of the analysis (Table 1). The 

proportions for the contingency variables for individual 

work units in each firm were subsequently plotted along 

a series of continua corresponding to work unit knowledge 

technology as an aid in explaining the test data. 
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Table 1. Proportions for test instruments arranged by work-
unit technology. 

Variable P* GB E S&M Ex 

Firm A: 
. 6 6 8  Technology . 3 6 4  . 3 4 6  . 4 4 6  . 5 5 7  . 6 6 8  

Structure . 5 5 5  . 5 9 1  . 5 8 3  . 5 6 '  •  7 2 9  
Init. Structure . 6 5 0  . 6 3 3  . 6 2 1  . 5 4 2  . 4 9 1  
Consideration . 5 9 6  . 6 1 2  . 6 7 6  . 6 2 6 .  . 7 1 4  
Personnel . 5 5 2  •  5 8 7  . 6 8 1  . 6 6 1  .690 

Firm B: 
. 6 3 2  Technology . 3 2 0  . 3 6 4  . 4 6 2  . 5 7 9  . 6 3 2  

Structure . 5 0 3  . 5 2 2  . 5 6 4  . 6 6 2  . 6 4 3  
Init. Structure . 6 3 1  . 6 1 9  . 5 5 1  . 5 4 7  . 5 5 9  
Consideration . 6 1 2  . 6 4 0  . 7 0 1  . 7 1 9  . 7 3 8  
Personnel . 5 4 7  . 5 8 1  . 6 5 7  . 6 4 8  . 6 9 9  

Firm X: 
. 6 2 5  Technology . 3 5 7  . 3 5 0  . 5 2 1  . 5 7 1  . 6 2 5  

Structure . 5 7 8  •  5 5 2  .636 .665 . 7 1 0  
Init. Structure . 566 . 5 7 0  .508 . 4 6 7  . 4 8 9  
Consideration . 5 7 4  . 6 5 7  . 6 7 7  .786 . 7 0 9  
Personnel . 5 9 8  .650 . 6 5 5  .687 . 6 6 2  

Firm Y: 
. 6 4 3  Technology . 3 2 1  .382 . 5 8 9  . 5 3 8  . 6 4 3  

Structure . 5 0 2  . 6 1 4  . 6 8 8  . 6 8 8  .  6 5 4  
Init. Structure . 6 7 2  . 5 2 8  . 4 7 5  . 5 0 8  . 5 8 0  
Consideration . 6 4 9  . 606 . 6 8 8  . 7 4 1  . 6 4 7  
Personnel . 5 8 5  . 6 2 6  . 6 4 6  .690 . 6 4 4  

* P = production 
GB = general business 
E = engineering 
S&M = sales and marketing 
Ex = exploration 
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The top of Table ;1 shows the computed proportions for 

Firm A. Work unit technologies are positioned along the 

top of the table in accordance with the research proposi­

tions ranging from production (routine technology) to 

exploration (nonroutine technology). The criterion 

instruments are positioned along the left hand column of 

the table. 

General theory contends that as knowledge tech­

nology progresses from routine to nonroutine, work unit 

structures, leadership styles and employee attitudes 

will move from the classical toward the behavioral ex­

treme. Knowledge technology is hypothesized as being 

the guiding characteristic with regard to these other 

variables. All but one of the test instruments were 

designed in such a way that an increase in teat score 

proportions depicts a movement along the continua in 

the behavioral direction. The proportions for the cri­

terion instruments become progressively greater as one 

moves from production to exploration technology if the 

research propositions and general theory are correct. 

For initiating structure it was necessary to use (1-p) 

because a high score in initiating structure is indica­

tive of the classical extreme. The measuring instruments 

have been aligned so that if it is indeed true that close 

aligi..iient of knowledge technology with structure, 
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leadership style and personnel attitudes contribute 

directly to organizational effectiveness, then the ranks 

of the proportions for each of the measuring instruments 

should closely parallel the. rank order for technology 

within the more effective firms. 

Firm B in Table 1 provides us with a good example. 

Proportions are observed to increase as one progresses 

from production to exploration for technology and struc­

ture. However, the firm does not show perfect alignment; 

the work unit structure and initiating structure propor­

tions for exploration are lower than for engineering 

and/or sales and marketing, and the personnel proportion 

for sales and marketing lower than for engineering. 

While the degree of alignment does seem to be fairly high, 

it is not perfect. This also holds true for the remaining 

firms; visual inspection of the proportions suggests some 

are aligned more closely than others. 

The degree of alignment of contingency variables 

was determined by comparing each measuring instrument 

to the criterion by ranking the proportions, taking the 

differences in ranks for a given test instrument versus 

technology, and squaring and summing these differences 

for all test instruments. This gives a measure of the 

alignment of contingency variables within the firms mea­

sured. If a firm shows perfect conformance, the summation 



of the squares will be zero and will increase as alignment 

becomes less perfect (Appendix D). If we make the assump­

tion that instrument ranks are selected at random, it 

becomes possible to develop a probability distribution for 

these alignment scores. Then one is able to find the 

probability that a given firm's score will be as small 

or smaller than observed by pure chance. If this 

probability is very low, we can take this as evidence 

for deliberate alignment. Furthermore, the alignment 

scores can be used to order the firms on degree of 

alignment. 

Analysis of variance was used as an alternate 

method of checking for alignment; the null hypothesis 

in this case was that no differences will be observed 

in the means for the various work unit variables because 

they are not aligned with work unit technology. Analysis 

of variance is the classical test for significant differ­

ences among several population means. One way analysis 

of variance can be used for determining differences in 

population means provided it can be demonstrated that the 

measuring instruments themselves show no significant 

differences between their means. This could not be 

supported for the test instruments used; therefore, it 

was necessary to use two way analysis of variance to 

test for possible differences of the work unit variables 
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Scheffe'multiple comparisons were used to interpret the 

significant values of F observed in the two way ANOVA. 

A detailed discussion of these tests for align­

ment and the test results are given in the following 

chapter. 



CHAPTER 6 

DATA PRESENTATION AND ANALYSIS 

Introduction 

Real or perceived, there are factors which set 

business firms operating within the same industry apart 

from one another and upon which organizational perform­

ance is judged. These are well documented in the litera­

ture and will not be discussed here. The material con­

tained in this chapter will attempt to show that there 

is yet another important factor which should be examined 

when assessing or trying to improve organizational 

effectiveness. This additional factor is the inter-

relatedness or the degree of alignment of indigenous 

work unit variables—structure, leadership style and 

personnel—to work unit technology. 

The Environment 

An important consideration in this study is how 

top executives in the companies surveyed perceived their 

firm's outer environment in terms of certainty and pre­

dictability. The project design requires that the outer 

environment for all participating firms be considered 
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as a constant. Consequently, corporate attitudes con­

cerning elements within the external environment in 

regard to certainty and predictability were critical to 

the success of the project. The top executives ques­

tioned basically agreed on all key elements. Individual 

results are given in Appendix E. A summary of their 

responses is given below. 

1. Industry demands are clear in most instances. 

2. The time span of performance feedback required 

from three to six months on product quality, and 

three or more years for a new mine or plant. 

3. The answer to the frequency of unanticipated 

circumstances was indefinitive. Answers ranged 

from very few to very many , probably because 

of the lack of specificity in the question. 

4. Production tasks were visualized as being routine 

and predictable and sales as being nonroutine 

and sometimes unpredictable. 

5. Production tasks were viewed as being very pro­

grammable and sales tasks as being nonprogram­

mable . 

6. Customers choose between competing firms on the 

basis of product fabrication, product price, 

product quality and tradition. 
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7. Major problems were perceived as being adverse 

environmental legislation, adverse public opinion 

and foreign competition due to low labor and 

environmental costs. 

8. It was agreed that the problems listed in ques­

tion seven are very critical to the success of 

all firms within the domestic copper industry 

and that these problems can be resolved through 

improved technology leading to increased pro­

ductivity . 

9. Major strategic concerns facing U.S. firms were 

stated as being very high capital costs associ­

ated with new production, high costs in complying 

with environmental legislation and over-supply. 

10. The demands of the outer environment are perceived 

as being the same for all U.S. copper companies. 

The responses listed above include the answers of 

all executives surveyed. Based upon these responses and 

the observations of others (Navin 1978), one can accept 

the proposition that the outer environment facing the 

domestic copper industry is perceived by top industry 

executives to be essentially the same for the firms 

surveyed. 
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Organizational Goals 

The organizational goals of firms within the U.S. 

copper industry are also perceived as being constant. 

It was assumed that within each firm financial stability, 

maintenance of the organization and survival were con­

sidered to be of prime strategic importance. There is 

substantial evidence that corporate strategies for ob­

taining these goals are essentially the same for all firms 

within the industry. Navin (1978) summarizes these goals 

and strategies as follows. 

1. A continued effort to improve mining and smelting 

technology. 

2. Diversification into areas not as volatile as 

metals mining. 

3. Continued vertical integration. 

4. Discovery or purchase of new profitable reserves 

or mines. 

5- Joint ventures to develop new mines. 

6. Improved public relations to stem the tide of 

unrealistic environmental demands. 

Although all copper companies are attempting to • 

diversify to develop greater financial stability, they 

remain heavily dependent on the demand and mining of 

copper to be profitable. 



Determination of Company Effectiveness 

The Value Line Investment Survey (1977) is a 

reputable publication which ranks industrial firms 

according to financial strength, earnings predictability 

stock price stability and stock price growth persistance 

The following is a breakdown of the Value Line 1977 

analysis of the companies surveyed for this project. 

Financial Strength: 

More Effective Firm (A = B++ and B = B++) 

Less Effective Firm (X = B++ and Y = B) 

Earnings Predictability: 

More Effective Firm (A = 40 and B = 50) 

Less Effective Firm (X = 25 and Y = 25) 

Stock Price Stability: . 

More Effective Firm (A = 65 and B = 85) 

Less Effective Firm (X = 70 and Y = 55) 

Stock Price Growth Persistance: 

More Effective Firm (A = 90 and B = 75) 

Less Effective Firm (X = 50 and Y = 60) 

Total of Value Line 1978 Analysis: 

More Effective Firm (A = 195 and B = 210) 

Less Effective Firm (X = 1^5 and Y = 1^10) 

More effective and less effective status was 

assigned to the individual companies by summing and 

comparing the above values. Those companies rated B++ 
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In financial stability and whose summed total of the 

variables approached 200 were designated as being more 

effective. This, with the .exception'of Firm Y, also 

agrees with a rather" extensive financial analysis of 

these corporations conducted by the researcher in 1976 

in which firms A and B were observed as occupying relative­

ly strong positions in the industry compared to firm X. 

Firm Y, though a significant producer within the industry, 

is in a less favorable position because most of its 

copper mining operations are marginal and depend heavily 

upon a relatively high price of copper to be profitable. 

Statistical Tests for Alignment 

Test for the V Statistic 

Table 2 is a composite containing the proportion 

data, the Value Line Investment Survey data, the sums 

of the arcsin / p transformations, and the results of 

the two tests used to measure alignment. The deriva­

tion of the proportion data has already been described 

in Chapter 5. The V measurements for alignment were 

obtained from a new nonparametric test developed to 

determine the degree of alignment of structure, leader­

ship style, and personnel attitudes with work unit 

technology. The V test deals with rank data. The first 

step in performing the test required a ranking of the 
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Table 2. Composite data sheet. 

Variable P* GB E S&M Ex 

Firm A: 
Technology .364 .346 .446 .557 .668 
Structure .555 .591 .583 .564 .729 
Init. Structure .653 .633 .621 .542 .491 
Consideration .596 .612 . 676 .626 .714 
Personnel .552 • 587 .681 .661 .690 
Value Line 195 
P(V < V') = 24= (. 0005) 
P(F < F' ) = 10. 95 = ( .00018) 

Firm B: 
Technology- .320 .364 .462 .579 .632 
Structure .503 .522 .564 .662 .643 
Init. Structure .631 .619 • 551 .547 • 559 
Consideration .612 .641 .701 .719 • 738 
Personnel .547 .581 .657 .648 • 699 
Value Line 210 
P(V < V') = 12= (. 00003) 
P(F < F') = 23. 14 = ( .00001) 

Firm X: 
Technology .557 .350 .521 .571 .625 
Structure .578 .552 . 636 .665 .710 
Init. Structure . 566 .570 .508 .467 .489 
Consideration .574 .657 .677 .786 • 709 
Personnel .598 .650 .655 .687 .662 
Value Line 145 
P(V < V') = 10= (. 00001) 
P(F < F') = 12. 02 =( .00011) 

Firm Y: 
Technology .321 .382 .589 .599 .643 
Structure .502 .614 .688 .688 .654 
Init. Structure .672 .528 .475 .508 .586 
Consideration .649 . 606 .688 .741 .647 
Personnel .585 . 626 .646 .690 .644 
Value Line 1-40 
P(V < Vf) = 38=(.005) 
P(F < F') = 7 - 27 = (.00155) 

Arcsin Transformations: 
Firm A 
Firm B 
Firm X 
Firm Y 

£ 
[T.6736 
)7. 5466 
)7 • 9339 
/7.6l4l 

7.8555 
7.8287 
8.5971 
8.2590 

8.3983 
8.5371 
8.8825 
9.1502 

8.5949 
8.9728 
9.3910 
9.29^9 

9.5225 
9.1979 
9.3213 
8.8869 
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proportion data from Table 2 for each firm.to determine 

intracompany conformity to ranks on the measuring instru­

ment for technology by work units for four other measur­

ing instruments. This was done to check how well work 

units conform to the criterion instrument (technology) 

with respect to the four other test instruments. The 

differences in rank from the criterion were then trans­

formed into a second table after taking the criterion 

number and calculating the squared deviation from the 

criterion number for the other four instruments (see 

Appendix D). Using data from Firm A in Appendix D as 

an example, we see that for Firm A the production cri­

terion the rank order is two, whereas in all the other 

four test instruments, the rank order is one. The differ­

ence between two and one is one, and one squared is one. 

Therefore, one is entered in the table for the four 

other instruments making the total contribution for non­

conformance from that row equal to four. This procedure 

was then repeated for rows two, three and four. Subse­

quently, the row values were summed to obtain a number 

representing the degree of conformance of a particular 

firm, in this instance 2k for Firm A. The symbol V was 

arbitrarily chosen to stand for this measure of conform­

ance. A V value of zero for any firm would be indicative 

of perfect conformance among test instruments. 
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The next step in constructing this test statistic 

involved developing a probability distribution of V for 

this situation in which there exists one criterion instru­

ment, five work units and four other measuring instruments. 

The correct ordering of the technological criterion is 

hypothesized as being one through five for the various 

work units. Next it is necessary to compare the criterion 

instrument with one other instrument to develop the 

probability distribution of V for this one additional 

instrument. Initially, one assumes that rank one is in 

the first position for this instrument. Then all other 

possible combinations of the permutations of ranks two, 

three, four, and five are examined in their other posi- . 

tions. The squared deviations are collected for each of 

these possibilities. For example, if structure in 

Appendix D has one in the first position, two in the 

second position, three in the third position, four in 

the fourth position, and five in the fifth position, then 

the value of V for that response would be zero. If, on 

the other hand, one was in the first position, two in the 

second position, four in the third, three in the fourth 

and five in the fifth, the sum of the squared deviations 

for the criterion ranks would equal two. This procedure 

was repeated for all situations where one was in the 

first position and all possible values of V and the 
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frequency with which each value of V occurred were ob­

t a i n e d .  F o r  t h e  f i r s t  s i t u a t i o n ,  t h i s  v a l u e  w a s  2 k .  

The exercise was repeated for two in the first position, 

three in the first position, etc., to five, exhausting 

all possibilities. These distributions of V are shown 

in Appendix D. Table D-8 summarizes all possibilities 

with one in the first position, two in the first position 

and so forth as indicated by the tops of the columns. 

Since one or the other of these five situations must 

occur, one can obtain all 120 possible situations by 

summing across rows. When this is done, one observes 

that a V of zero for just one more test on structure has 

a probability of happening one in 120 times as a matter 

of chance alone. In other words, if numbers were ranked 

at random within this table, there are 120 different 

arrangements for structure each of which produces a 

different value of V, the conformance score. Perfect 

conformance at random would be expected to happen only 

once out of 120 times with just one additional test 

beyond the criterion test. 

The last step was to develop the probability 

distribution for values of V for four test instruments 

on the hypothesis that the rank numbers for the tests 

were assigned at random. This was done using the proba­

bility distributions described above for V values ranging 
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from 2 to 38, the conformance value for the least-effec­

tive firm. This procedure gives a distribution which 

shows that the probability of getting 38 or less for V 

on the assumption that the rank numbers were assigned at 

random to the other four instruments is equal to or les? 

than .005. Therefore, it is possible to conclude that 

there is significance conformance across all the divisions 

with respect to the test instruments. This indicates a 

high degree of alignment which is elemental in contingency 

theory. In this study, it was assumed that V values 

would be very low in the more effective copper companies 

and much higher in the less effective companies. 

Using the V criterion, Firm X shows the highest 

degree of alignment (V = 10) followed closely by Firm B 

(V = 12). See Table 3. Firm Y shows the lowest degree 

of alignment (V = 38) and the alignment of Firm A 

(V = 2H) is positioned between Firms B and X. This 

measure indicates some superiority for Firms B and X and 

inferiority for Firm Y but is Inconclusive concerning 

Firm A. While the results do not support the hypothesis 

that the more effective firms show a higher degree of 

alignment using this test, the results do lend partial 

support to the research propositions by showing a much 

closer alignment for all firms than would be expected 

if no attention were given to the matter of alignment. 



Table 3. "V" probabilities of conformance. 

Firm p(V)* 

A p(V < 24) = .000,570 

B p(V < 12) = .000,031 

X p(V < 10) = .000,014 

Y p(V < 38) = .004,596 

* A "V" of zero equals perfect conformance. 

Even for the least effective firm on this measure, the 

data show that the probability of obtaining this much 

ordering occurring by chance alone is less than 

p(V <_ 38) = .0046 (Table 3). The V test is a comprehen­

sive measure of the degree of alignment with technology. 

As such it cannot be used to both test for significant 

differences in mean proportions for work units and pro­

vide an explanation for any significance detected. 

Hence, analysis of variance was employed. 

Analysis of Variance 

This alternative measure of alignment entails 

looking at the column means shown in the proportion tables 

for the various firms. General theory states a priori 

that production will have the lowest column mean and 
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exploration the highest, provided that the compliment 

of the initiating structure proportion is used. General 

theory also states that the general business and sales 

and marketing technologies should align somewhere between 

production and exploration. From what is known of the 

copper industry as well as other industries, one can 

argue that general business should be positioned toward 

the lower end of the scale and sales and marketing toward 

the upper end. 

There is one deviation from the basic research 

design which has slightly changed the presentation format. 

Initially, engineering technologies were classified as 

being research and development along with exploration. 

Early in the project it became evident that engineering 

technologies wi uin the non-ferrous mining industry 

exhibit interi.al characteristics distinctly different 

from exploration. The composite proportion profile for 

the four firms positions engineering in the middle of 

the contingency continua between general business and 

sales and marketing (Figure 7). Therefore, it is reason­

able to expect that it be positioned near the middle of 

the continua for the individual firms as well. Conse­

quently, engineering technologies were treated separately 

in the analysis of the data. A possible explanation of 

the differences between engineering and exploration is 



Industry Composite 

Prod G.B, Eng. S&M Expl. 

Classical 

Technology 
L 

Routine 

Structure 
i 

Mechanistic 

Initiating Structure 

High 

Consideration 
i 

Low 

Personnel 
I, 

Conformists 

Behavioral 

Non-routine 

Organic 

Midpoint of Production and 
Exploration Technologies 

Non-conformists 

Figure 7. Alignment and conformance of contingency variables. 
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that although engineering and exploration personnel have 

very similar educational and professional backgrounds, 

most engineering functions within the mining industry 

are linked directly to production processes which rely 

heavily upon engineering design to be efficient and 

effective. Exploration personnel, on the other hand, 

function much more independently and are usually far 

removed'from the production process. 

The classical test for the differences of several 

means is analysis of variance, the null hypothesis being 

that means do not differ. Assumptions of the ANOVA model 

require that we transform proportions to numbers (x 

values) which are normally distributed with essentially 

equal column variances. This is accomplished by per­

forming arcsin transformations (x = 2 arcsin / p ) on 

the proportions (Neter and Wasserman 19'7*0 • One way 

analysis of variance is possible if the mean proportions 

for the test instruments are not significantly different. 

However, a two way analysis showed that the test means 

were significantly different. Therefore, as anticipated, 

it became necessary to perform two way analysis of 

variance on the arcsin transformation data to test the 

hypothesis (Table *0 Two way analysis of variance shows 

significant differences in column means for all companies. 



Table H. Two -way analysis of variance. 
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Firm F P 

A 10 .95 .00018 

B 24 .54 .0000012 

X 12 .02 • 00011. 

Y 7 .27 .00155 

°i : pi = y2 = y3 

•' not all y. are equal 
J 
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These differences were examined using Scheffe7multiple 

comparisons (Neter and Wasserman 197^j p. 521). 

The F values in Table 4 represent overall mea­

sures of the extent to which the column means differ from 

one another. The higher the F value, the greater the 

differentiation of the various work unit variables. The 

data show that the work units within the four firms are 

differentiated. On the basis of this measure. Firm B 

with an F value greater than any of the others appears to 

be more differentiated than the other firms. The V test 

also indicated a high degree of alignment for firm B. 

Subsequent multiple comparisons can be used to confirm 

this for the present analytical approach. By contrast, 

Firm Y was by far the worst on alignment measure V and 

differentiation measure F. 

Scheffe7 Comparisons 

The Scheffe'multiple comparisons give us con­

siderable insight into the origin of the F values for 

the various firms (Figure 8). The data show that the 

exploration means for Firms A, B and X are significantly 

greater than their production means, in accordance with 

general theory. This is not true for Firm Y, the least 

effective firm, which shows no significant differences 

among production, general business, engineering and sales 

and marketing means. In Firm A, the mean for exploration 
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is significantly greater than the mean of a second group 

composed of production, general business, engineering, 

and sales and marketing. When a similar comparison was 

made in Firm Y between a group composed of production, 

general business, engineering, exploration and sales and 

marketing (the behavioral extreme) no significant differ­

ence was observed. 

In Firms B and X, a significant difference in 

means exists between a group composed of production, 

general business, and engineering, and another composed 

of sales and marketing and exploration. When this group­

ing is tested for Firm A, the same significant relation­

ship is observed. No such relationship is present in 

Firm Y. The analysis of variance approach suggests a 

much closer alignment of contingency variables in Firms 

A, B and X with the tenets of general theory than in 

Firm Y. 

In an attempt to gain support for the research 

propositions that general business technologies align 

more closely with production technologies and sales and 

marketing technologies align more closely exploration, 

comparisons were made of the grand mean of production 

and general business and the grand mean of sales and 

marketing and exploration. It was hypothesized that if 

the research propositions were valid, significant 
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differences would exist between the two groups. The 

Scheffe' comparison data show significant differences 

between these two group means within all firms studied. 

Furthermore, the means are generally in the order to be 

expected from the general theory and when coupled with 

the results from the V test discussed earlier, give strong 

support to the research propositions. 

An additional observation of group means appears 

to substantiate the positioning of engineering technolo­

gies midway between production and exploration. In 

Firms A, B and X, significant differences continue to 

exist in group means regardless of whether the engineer­

ing mean is included with production and general business 

or with sales and marketing and exploration (Figure 8). 

There are several features in the Scheffe/profile 

data which are worthy of additional comment. The first 

feature is that the individual work unit means are 

arranged in their proper sequence (production, general 

business, engineering, sales and marketing, exploration) 

on the classical-behavioral continua for the more effec­

tive firms (A and B) according to value line but not 

for the less effective firms. The exploration function 

is out of sequence for both Firms X and Y. Secondly, 

each mean for Firms A and B except exploration is closer 

to the classical end of the scale than the' corresponding 
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mean for Firm X. The differences may not be statisti­

cally significant but this could indicate that Firm X is 

somewhat less effective within the industry because 

technological alignment occurs too far toward the behav­

ioral end of the scale. Thirdly, the pattern of work unit 

means for Firm Y is different from the pattern for the 

other three firms and from the pattern to be expected 

on the basis of the general theory. Whereas, in Firm Y, 

the production function is correctly positioned, the 

general business, engineering, and sales and marketing 

means are located more toward the behavioral end of the 

continuum and the exploration mean much more toward the 

classical end of the continuum than for the other firms. 

Firm Y shows the poorest fit of the firms researched in 

the alignment and positioning of its work unit technolo­

gies. These features may have some bearing on its poorer 

position in the industry.' 

Whether or not the differences in organizational 

effectiveness discussed above can be attributed entirely 

to the degree to which the contingency variables are 

aligned is open to speculation. However, one should note 

from visual inspection of the sum mean profiles (Figure 

8) that the two more effective firms (A and B) differ 

from the less effective firms in several important re­

spects: (1) the degree of uniqueness among technologies 
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and their corresponding contingency variables, (2) the 

sequence of technologies along the classical-behavioral 

scale, and (3) the positioning of the variables along 

these scales. These differences lend support to the 

research propositions and general hypothesis. 

Discussion of the Profile Data 

Introduction 

In contingency theory, one is interested in the 

degree of consistency among variables associated with a 

particular technology (alignment), the difference or 

distance between technologies along the routine/nonroutine 

continuum, and the degree of alignment of different tech­

nologies with structure, leadership and personnel also 

depicted as lying along different continua. These rela­

tionships for the firms surveyed are shown in Figures 9 

through 16. The industry composite (Figure 7, page 126) 

was compiled by averaging the individual values for each 

variable and each work unit technology for each firm. 

The profile shows that for the industry as a whole, the 

research propositions are reasonably well satisfied; 

there appears to be a high degree of conformance and 

alignment of the work unit contingency variables on an 

industry-wide basis- Only the exploration leadership 

functions diffor from the research model, possibly the 
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result of the temporary economic state of the Industry. 

The significance level of the degree of alignment of the 

least effective company surveyed (Firm.Y) is less than 

.005 indicating that the contingency variables within 

even this firm's work units are in close conformance with 

the corresponding technologies. In other words, produc­

tion technology is more routine than general business 

which is less routine than engineering, which is less 

routine than sales and marketing, etc. This relationship, 

or sequencing, also holds true for structure, leadership 

styles and personnel attitudes. For example, the data 

on personnel attitudes show that production personnel 

are more willing to conform than are general business 

personnel who are more willing to conform than engineer­

ing personnel, and so forth. 

Although alignment in itself in these examples 

cannot be directly related to overall organizational 

effectiveness, the data are still every important to the 

analysis. The results do confirm that each technology 

examined does exhibit its own separate organizational 

work unit characteristics and that these varibles are 

positioned along the various continua as hypothesized 

in the research propositions. The statistical tests 

show conclusively that: (1) the variables associated 

with production and exploration are unique to those 



particular technologies and are positioned toward the 

classical and behavioral ends of the different continua; 

(2) the general business variables resemble production 

but are somewhat less classical; (3) sales and marketing 

varibles resemble exploration but are less behavioral; 

(^t) engineering variables occupy a position between gen­

eral business and sales and marketing. These results 

confirm in part the observations of Magnusen (1977) in 

his study of 1^ manufacturing firms which were designed 

to seek empirical support for the Perrow (1967) framework 

in which he observed the continuity of production (more 

routine) administration, sales, and research and develop­

ment functions (more nonroutine) along a continuum 

depicting routineness of technology. Other research 

data have suggested that as one progresses from the rou­

tine to the nonroutine end of the technology continuum, 

structures become less mechanistic, leadership styles 

more democratic and personnel less tolerant of conformity 

(Plippo and Munsinger 1978). This current research 

implies that the relative differences (horizontal 

distances) between contingency variables along the 

classical-behavioral continua may also be an important 

consideration when equating vertical alignment and 

organizational effectiveness. All firms examined show 

about the same degree of routineness associated with 



145 

production and exploration, and to a somewhat lesser 

degree, their intermediate technologies. However, the 

two more effective companies (A and B) not only show a 

closer vertical alignment of the production and explora­

tion variables than do the less effective firms, but 

greater differences in routineness between technologies 

as well (Figure 8). 

Technology 

Most of the technologies examined fall within the 

low and medium service modes of the Van de Ven and 

Delbecq (1973) model (Figure 13). The data points in 

Figure 7 were derived by plotting proportion values for 

the degree of variety on the horizontal axis and the 

degree of difficulty on the vertical axis at a scale of 

1" = .050 to determine the relative positioning of the 

work unit technologies examined within the framework of 

the Van de Ven and Delbecq model. These in turn have 

been projected N *)5° W so as to intersect a N H5° E 

continuum analogous to the Perrow routine-nonroutine 

technology continuum. Production and general business 

technologies (more routine) are positioned either in the 

lower left quadrant of the medium service mode or the 

upper left quadrant of the low service mode. The 

service mode is described by Van de Ven and Delbecq 

(1973) as including tasks which are intermediate in 



variability and low to high in difficulty. These tasks 

are labor intensive but may be independent of one another. 

Increase in unit output are described as being achieved 

by increasing the number of personnel in the work unit 

or the skill of the individual unit member. 

The position of the production function in the 

model confirms the research proposition that the produc­

tion functions within firms in the industry are located 

toward the routine end of the technology continuum. As 

anticipated, however, they are not positioned at, or 

near, the highly-routine end of the continuum. This 

supports the observation that most jobs at mining facili­

ties require a fair amount of discretion in their execu­

tion. Members of production work units are periodically 

required to analyze tasks and apply appropriate means 

to perform them. They are often personally responsible 

for the operation and maintenance of equipment worth 

hundreds of thousands of dollars. In some tasks, a keen 

sense of awareness and judgment are essential. 

The technology dimension of the second proposi­

tion is supported by the data from all the firms studied. 

The exploration function is the least routine of all 

technologies examined and is positioned in the model 

within the medium group mode (see Figure 13). The medium 

group mode is one in which tasks are medium to high in 
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difficulty and high in variability. The tasks are 

described by Van de Ven and Delbecq (1973) as being ones 

which are somewhat unique and the state of knowledge 

for their execution is not found within any one indi­

vidual. Tasks undertaken by group mode work units are 

usually temporary and center on the solution to specific 

problems. The structure within these units is flexible 

and adaptable to the requirements of each task. Decisions 

concerning tasks are made collegially and individual 

discretion is high but subject to guidelines set forth 

by the work unit. The role of the unit supervisor is 

primarily that of. a group coordinator and team leader 

(Van de Ven and Delbecq 1973). This general description 

of the group mode fits the exploration function quite 

accurately. 

General business technologies, as predicted by 

proposition three, are positioned near the routine end 

of the continuum but were observed to be less routine 

than the production function in only half of the firms 

analyzed. However, the industry mean for general 

business technologies is less routine than for produc­

tion (Figure 1^4). There appears to be no relationship 

between the relative positions of production and general 

business and firm effectiveness. Figure 14 shows the 

general business technology of one of the more effective 
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firms (Firm A) to be more routine than production and the 

other (Firm B) to be less routine than production. The 

same positioning holds true for the less effective firms. 

Although the difference between the means of the produc­

tion and general business is not significant, a statisti­

cally significant difference is observed between the grand 

mean of the production and general business technologies 

and exploration. 

The engineering technologies for three of the 

four firms studied are positioned near the center of the 

medium service mode indicating equal degrees of variety 

and difficulty. The one exception is Company Y, whose 

engineers perceive both greater degrees of difficulty 

and variety associated with their jobs than in the other 

three firms. This may be because Firm Y is presently 

focusing its engineering efforts on the development of 

some rather revolutionary production processes and are, 

temporarily at least, more research oriented in their 

engineering units than the other firms. Consequently, 

the engineering technologies in Firm Y are the only ones 

which do not differ significantly both from the production 

and the exploration functions. The industry composite 

for technology shows the engineering technologies to lie 

almost midway between the two extremes (Figure 14) . 
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The relative positioning of the sales and market­

ing technologies toward the nonroutine end of the tech­

nology continuum lends support to proposition four. In 

each instance, this technology occupies an intermediate 

position between the production and exploration functions 

but more closely resembles the exploration function than 

production. The sales a.rd marketing function falls very 

near the service group mode boundaries of the model in 

terms of task variety. Within the more effective firms, 

the sales and marketing technology is positioned in the 

upper right quadrant of the service mode and near the 

middle of the medium group mode in the less effective 

firms (see Figure 13). Only Company A shows the differ­

ence between exploration and sales and marketing technolo­

gies to be statistically significant. 

Data from this study indicate that the first four 

research propositions are supported with regard to the 

technology dimension. Production and exploration 

technologies are positioned towards opposite ends of a 

continuum depicting routine to nonroutine tasks in terms 

of variety and difficulty. General business, engineer­

ing, and sales and marketing technologies occupy inter­

mediate positions on the continuum with general business 

more closely resembling production technologies and sales 

and marketing more closely resembling exploration. 
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Structure 

Formal work unit structure among firms in the 

copper industry varies considerably. In contrast to 

technology, no alignment consistencies were observed 

among firms (Figure 15). Generally speaking, production 

technologies followed by general business are the most 

mechanistic while exploration, sales and marketing, and 

engineering tend to be more organic. An exception is 

Firm A whose engineering and sales and marketing technolo­

gies are more mechanistic than for other firms but not sig­

nificantly different from their own production units. This 

may indicate that these functions within Company A are more 

heavily influenced by, and tied more directly to, the 

production process than in the other firms. That is, 

all operating functions are structured around production. 

The combined mean values of work unit structures 

fit the general model fairly well (see industry composite 

in Figure 15). Production and exploration technologies 

occupy the two extremes with general business being 

positioned toward the mechanistic end of the continuum 

and engineering and sales and marketing toward the organic 

end. Overall, data show that structure within engineer­

ing and sales and marketing groups is very similar. The 

arrangement of the structural variables in Firm X most 

closely proximate the industry average. 
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The structural contingency variable shows the 

worst fit of all variables measured on a company by 

company basis. Apparently, how firms structure their 

individual work units is not determined as much by 

technology as it is by other factors. Perhaps organiza­

tional effectiveness for all firms could be increased 

by more closely aligning work unit structures with tech­

nology. 

Leadership Style 

Leadership within all firms surveyed show styles 

which are high in both initiating structure and considera­

tion (Figure 16). When values for these two dimensions 

of leadership are plotted in a four-cell topology, the 

styles for 80 percent of the technologies studied are 

located in the high-high cell. Only four of the 20 

departments observed show leadership styles outside of 

the high-structure high-consideration cell. These 

include the exploration department of Company A, both the 

exploration and sales and marketing departments of Company 

X, and the engineering group of Company Y. In these de­

partments, the leadership styles are high in consideration 

and slightly lower in initiating structure. Even within 

these departments data plots are positioned near the 

upper boundaries of the low-structure high-consideration 

cell. 
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The pattern of leadership styles observed are 

somewhat different than was anticipated. It was original­

ly supposed that the production technologies would be 

much lower in consideration and much higher in initiating 

structure than is actually the case. The reverse rela­

tionship was expected for the exploration groups— 

significantly higher consideration relative to initiating 

structure. This also is not the case. This relationship 

suggests that firms within the copper industry may 

either be genuinely concerned about the feelings and 

well-being of their employees, more so perhaps than in 

some other industries, or this high degree of considerate 

leadership in the production function may be the direct 

result of the amount of formal organizational structure. 

Production supervisors may have more time to be concerned 

for the well-being of subordinates rather than being 

fully preoccupied with process decisions because the 

tasks are so highly structured. In contrast, within 

exploration groups where tasks are loosely structured, 

the manager must initiate structure to insure that he 

remains informed and efforts are coordinated. Aside from 

the positioning of the leadership contingency variable 

almost exclusively within the high-high cell Qf the four-

cell topology, the data fit the research propositions 

very well, especially for the more effective firms 
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(see Figures 17 and 18). The routine technologies are 

higher in initiating structure relative to consideration, 

and the nonroutine technologies, higher in consideration 

relative to initiating structure and the positioning of 

the data along the continua generally conforms to the 

predicted sequence. This is not so for the less effec­

tive firms which show substantial misalignment and non­

conformance of leadership styles and technology. 

The work unit most often out of alignment in both 

the initiating structure and consideration dimension is 

exploration. This function exhibits higher degrees of 

structure and lower degrees of consideration than one 

might expect, especially in the two less effective firms. 

These relationships are shown quite clearly on the 

industry composites. The misalignment of the exploration 

technology may reflect economic conditions within the 

copper industry during the period over which the data 

were collected. The severely depressed copper market 

from 1975 through 1978 caused most copper mining compan­

ies to sharply curtail their exploration activities by 

cutting back on expenditures and personnel. This, in 

turn, put pressure on exploration managers to assume a 

more autocratic leadership style and to structure the 

activities of their subordinates more closely. The one 

firm which did not curtail exploration activities (Firm 
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A) shows the proper alignment of leadership dimensions. 

The greatest misalignment of the exploration function 

occurs in Firm Y where there appears to be substantial 

pressure on the remaining personnel to justify their 

existence with the limited resources available. Most 

likely, when the industry returns to normal and the 

search for non-ferrous metals resumes in earnest, the 

initiating structure and consideration dimensions of 

leadership will show a better fit within the contingency 

model. Regardless, the leadership styles of exploration 

managers within the more effective firms appear to con­

form more closely to uhe model than do the less effective 

firms. 

Personnel 

The personnel dimension is perhaps the one which 

shows the closest relationship of alignment to overall 

organizational performance within the industry. Attitudes 

of personnel questioned regarding acceptance of authority, 

integrative complexity and ambiguity, and individualism 

on the job (conformist versus non-conformist predisposi­

tions) differ significantly between the employees func­

tioning in the more effective and those in the less 

effective firms (Figure 19)- The attitudes of the employ­

ees in the more effective companies show a much closer 

allignment with the demands of the work unit technology. 


