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ABSTRACT 

The objective of this study is to examine the relationship between the 

functional staff, who use computer-based information systems, and the 

data processing staff, who are responsible for designing and managing 

these systems, in order to identify organisational characteristics, 

information systems' characteristics and management choice and personal 

factors, which can be shown to significantly influence the level of 

systems' effectiveness, as measured by a number of components of 

user satisfaction. 

The organisational behavior and information systems literature have 

been combined with case study work to identify those factors which are 

likely to be of most influence to the achievement of systems' effective- 

ness. These factors have been incorporated into a conceptual model 

which identifies their influence at three levels; namely, the 

organisational context, the information systems context and the 

operational level. 

A comparative organisational study was undertaken, using both 

questionnaire and interview methods, to collect data on these factors. 

Questionnaires were completed by 138 functional managers (users) and 

21 data processing managers, from 21 medium-to-large U. K. manufacturing 

companies. Forty-eight of the functional managers and all the 

data processing managers were subsequently interviewed. 

The functional managers' questionnaire contained a large number of 

attitude and opinion questions which were used to generate four user 

satisfaction components. Three of these, called INTERACTION, SUPPORT 

and DESIGN, are aspects of the user staff/data processing staff 

working relationship. The remaining one, IMPACT, is a measure of the 

user's perceptions of company benefits arising from the use of computer 

systems. 

The study findings show that a small number of factors explain the 

variation in systems' effectiveness. In particular, the factors which 

were most influential in achieving a high level of user satisfaction 

related to the nature of the interaction between the two groups and the 

background of the data processing manager. In addition, a number of 

managerial practices and techniques advanced in earlier information 

systems literature were found to have negligible impact on systems' 

effectiveness. 
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The investment in computers in business has become an increasingly 
important area of management attention. Over the last decade, 

organisations have experienced rapid growth in the level of funds 

channeled into both the development of new computer-based information 

systems and the operation and maintenance of existing systems. At 
the same time, this area has become more critical to the firm as 
a whole, due to the growing dependence of the organisation's operations 
and its decision making functions, on the data processed by the 

computer. Although management have now come to appreciate the 

need for closer supervision of the data processing function, they 
lack both the experience and the knowledge to guide them in this 

endeavour. 

One of the major factors limiting the'spread and development of 

effective management of computer resources has been the lack of 

relevant management oriented literature. While the computer function 

was small and was concerned with highly structured and routine 

clerical duplication functions, its efficiency was not critical 

and its effectiveness could be determined by how well it could 

duplicate the clerical activities it replaced. In this situation the 

operation of the computer has been left to technical specialists and 

so by default, the business literature that has developed, has been 

directed towards the technical aspects of computing. Growing recognition 

of the impact of the use of computers on management decision making 

has resulted in the emergence, in recent years, of a body of literature 

oriented towards computer management problems. In the early stages (up 

to the mid 1960's) this literature was devoted to describing computer 

applications and problems, and suggesting management approaches for 

overcoming them. In a like manner the early research in this area was 

also descriptive in nature. The McKinsey study (1968) on computer 

profitability was the first major attempt to produce an analytical 

framework for management guidance in the planning and control of the 

computer investment. 

McKinsey has been followed by a number of noteworthy studies in a 

similar mode. Seward (1973), Powers and Dickson (1973) and Edstrom 

(1977) have made major contributions to the identification of more 

effective computer management techniques. Overall however, the 

quantity and quality of research on the management aspects of inform- 

ation systems is disappointing. There are still many unresolved 
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problems and many organisations are disappointed. with their investment 
in computers and find it difficult to obtain information which will 
help them better solve their computer management problems. 

One of the main reasons for the slow progress made in the research of 
management aspects of computers, has been the lack of development 

of acceptable management criteria against which to judge alternative 

management practices. A measure of systems effectiveness based on 

user satisfaction has only recently been developed and accepted as 

valid. Its use as an effectiveness criteria has, to date, been 

limited to a small range of management practices and hence there 

exist many propositions and practices which have not had their 

contribution tested or confirmed against this measure. This limited 

application and the relatively immature state of development of the 

measure itself, also means that it will be necessary to further refine 

and augment the measure, as its use in research and other applications 

becomes more widespread. 

This research project examines the existing work on user satisfaction 

and identifies both a need to expand the data base upon which it has 

been built, and the need to uncover the different components which make 

up the general concept. At the same time, this project recognises 

that the concept of user satisfaction may be influenced by aspects 

of the interaction process which operate between the user staff and 

the data processing staff. Organisational behaviour literature will 

be examined to identify various attributes and factors which affect 

inter-departmental interaction and those which are relevant will be 

incorporated into the research model. 

In specific terms, the objective of this research project is to examine 

the relationship between the functional computer user staff. and the 

data processing staff in order to identify. those organisational, 

information systems, managerial and personal factors which can be 

shown to influence the level of systems effectiveness. as represented 

by a refined measure of user satisfaction. 

This study has been undertaken in two stages. Case studies were 

carried out to document the interaction process in some depth and to 

identify factors in the inter-department relationship which had not 

been revealed by a literature review. Subsequently, a comparative 
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organisational study was undertaken to identify the major predictive 
factors across a larger number of organisations. For this latter 

study, 138 user managers and 21 data processing managers in 21 medium 
to large manufacturing companies participated in providing questionnaire 
data. Forty-eight of these user managers and all of the data processing 
managers were also interviewed, to provide further information on the 

systems problems and management issues. 

The thesis has been divided into a series of chapters which represent 

major steps in the research process. In summary these chapters cover 
the following: 

'Chapter Two provides an overview of the data processing function. A 

description of its role in the organistion, the major management issues 

surrounding it and a review of the more relevant literature are 

covered. 

Chapter Three is an examination of the organisational behaviour 

literature on integration and co-ordination. The aim of this review 

is to identify the organisational and personal factors which have 

been found to influence inter-departmental relations. In particular, 

the methods of integration and the factors which influence this 

process are discussed in some detail. 

Chapter Four sets out a simple conceptual model which recognises that 

the influencing factors will operate at three levels, namely, the 

organisational context level, the systems context level and the 

operational level. At this last level the factors are further divided 

into management choice factors and personal factors. 

Chapter Five documents the case studies carried out in two manufacturing 

firms. The findings of these studies are then used to expand and refine 

the conceptual model. 

Chapter Six discusses the problems of measuring systems effectiveness 

and shows why user satisfaction can be used to measure this aspect of 

computer operations. The various methods that have been used to 

measure user satisfaction are then critically discussed and a more 

extensive method is developed for use in this research. 
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Chapter Seven discusses the problems associated with obtaining data on 
the research problem. The method used to identify the firms for the 

comparative sample is outlined and the problems experienced in gaining 
access to those companies discussed. A brief comment on the size and 
nature of the firms which participated is also included. 

Chapter Eight discusses the reasons for using a dual data collection 

process, i. e., both questionnaire and interview, in the participating 

companies. The remainder of the chapter is devoted to a discussion of 
the generation of operational measures for the factors identified in the 

conceptual model. 

Chapter Nine presents a descriptive summary of the data collected in 

the questionnaires. Some comparisons with earlier studies are made at 

this stage. 

Chapter Ten is an analysis of the study findings. The results of 

the data analysis show that a small number of factors are associated 

with the level of systems effectiveness. These factors are examined, 

along with the other factors which were found not to influence user 

satisfaction. 

Chapter Eleven presents a view of the research problem which was gained 

from a study of the user manager's comments on the questionnaire 

document and from the information gathered during the user manager 

interviews. Its purpose is to provide a qualitative view of some of 

the more important issues of this research project. 

Chapter Twelve is an examination of the contribution of the research 

study to the existing state of knowledge in the information systems 

area. The management implications are suggested and areas where 

management can take action to improve the effectiveness of their 

computer operations are identified. Lastly, areas for future research 

based on the results of this project are suggested. 

0 
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CHAPTER TWO 

THE DATA PROCESSING FUNCTION 

AN OVERVIEW 
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THE COMPUTER REVOLUTION. 

The use of some form of computer equipment for the processing of 
transactional data in large organisations is now almost taken for 

granted. The huge volume of data which the organisation must digest, 

analyse and act upon in order to perform the basic function of 

survival, means that an investment in some form of commercial computer- 

based information system is virtually a necessity. Given that the 

computer's advantages lie in the processing of large quantities of 

similar data, the storage of vast quantities of data in some form of 

readily accessible storage media and the ability to perform struc- 

tured sequences of data manipulations quickly and accurately, the rate 

of growth in the number and sophistication of computer installations 

used commercially, is readily understandable. 

In the United Kingdom, the growth in the number of computers installed 

over the last two decades has reached quite staggering proportions. 

In 1966, D. W. Hooper records that 1,780 computers were installed in 

the U. K. By 1976, the Computer User's Year Book had listed 11,150 

installations. Even if these two figures do not account for 100% of 

the installations at the points in time they were compiled, the 

growth rate still remains impressive. 

The importance of the data processing function to commercial organ- 

isations can also be demonstrated by reference to the extent to which 

company resources have been expended on computer staff and equipment. 

In 1968, McKinsey showed that large U. S. and European companies could 

be expected to spend on the average, between 0.5% to 0.99% of their 

sales revenue on the annual computer budget. R. A. McLaughlin (1975), 

reporting on a survey of 200 U. S. companies indicated that manufactur- 

ing companies in the U. S. made on average, the following levels of 

expenditure on the computer budget. 

Table 2.1 : Expenditure on Computer Activities 
Manufacturing Industries. 

Total DP Budget as % 

of Gross Revenue 

Machinery Paper Chemicals 

0.7 1.0 1.1 

Source: R. A. McLaughlin. 
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Given the decreasing cost of computer hardware and the increasing 

experience of commercial organisations with computer systems, the 

continual investment of about one per cent of the sales revenue in 

systems operations and systems development clearly demonstrates the 

importance of the data processing function in the modern company 

structure. The computer revolution has introduced into the commercial 

environment not only new concepts of data handling but also a new 

breed of employee, the computer specialist. Most companies have 

groups of systems analysts, programmers and data preparation staff 

to service the computer systems introduced. 

THE DATA PROCESSING DEPARTMENT'S ROLE IN THE ORGANISATION. 

One of the Data Processing Department's (DP Department) basic tasks 

is to administer the computer based information systems currently in 

operation in the organisation. Its other major role is to provide 

the specialised resources needed to develop and install new informa- 

tion systems. This does not imply that all the personnel who take 

part or contribute to the data processing activities are necessarily 

responsible to the DP Manager. The major functions of computer 

operation and data control will almost certainly be under his direct 

control, however his department may only co-ordinate various data 

preparation procedures carried out in the user department areas. In 

this role the DP department is essentially a service function within 

the organisation. Apart from a situation where it sells its services 

to external parties, its function is to provide users with information 

they want for their decision-making needs. This view of the data 

processing function is supported by T. R. Gildersleeve (1974). 

"The data processing department is a service organisation, 
its contribution is to help other departments to cut costs 

and increase revenue. The success of the data processing 
department depends on its ability to satisfy its customers, 

the users of its data processing services. " 

The 'user' is a term which refers to those individuals, groups or 

areas within an organisation who are affected in some way by the 

operation of an information system. In general discussion the term 

'user' is normally limited to those individuals or groups who use 

computer output in their decision-making capacities. 
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In practice the term 'information system' is used in a number of 
different ways. To avoid any confusion, clarification of its meaning 

within the context of this study follows. An information system is 

a process which converts disaggregated data, that is symbols 

representing facts, to some organised set of data which becomes 

information when it has meaning and stimulates action in the hands of 
the user decision-maker. The environment from which the information 

system takes its data can be highly uncertain, as in the case of 

social and political events, or be highly certain, as in the case of 

laboratory experiments. At the user end of the processing activity, 

considerable variation in the actual use of the data exists. Selected 

and presented data may form all of the input to a decision process, 

as in the case of a production scheduling operation, or it may be one 

of many informational inputs into an extremely complex decision, for 

example in strategic decisions. The information system is the process 

which links these two points; at one end, the data selection, and at 

the other, the decision process. One definition of an information 

system which provides an adequate description of what an information 

system is and does is the following. 

An information system refers to an evolving organisation 
of people, computers, and other equipment, including 
associated communication and support systems, and their 
integrated operation whose purpose is to acquire, store, 
transform, transmit, control and otherwise process infor- 

mation in relation to an object system within which the 
information system is embedded. 

Adapted from Blumenthal (1969). 

The information system is placed within the context of the decision- 

making system in Diagram 2.1 

information system cycle. 

which shows the decision process and 

The management task is essentially one of instigating action based on 

the manager's perception of a problem or opportunity situation. The 

decision-making process is initiated when the manager perceives a 

change in his operating environment which requires action on his 

behalf (Step 1 and 2). The manager may make an immediate decision 

without recourse to any further information. This decision is based 

upon information which already exists in his environment, part of 

which would be supplied in the form of regular reports by the DP 

department. This information at hand may, however, be inadequate and 
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a search for additional information culminates in a formal request 
to the data processing department and other external and internal 

sources. (Steps 3 and 4). 

Data available within the organisation has normally been collected 
for specific usage and therefore the manner in which it has been 

collected, processed and stored, will have been predetermined. If 

the information requirements can be satisfied within these boundaries 

(Step 5) then a special report compiled from the existing data base can 
be prepared. A decision may then be made (Steps 7 and 8) provided 

this information is adequate, however the decision-maker may still 

require additional information. (Step 9). If the organisation does 

not currently collect data from which the information request can be 

satisfied, a procedure must be started to collect new data. (Step 10). 

Initially someone in the organisation must decide what internal or 

external data need be collected. (Step 11). In a sense, this is 

similar to the researcher deciding what operational measures he needs 

in order to meet his research objective. The information systems 

analyst is confronted by the need to design a data collection method 

which contends with the problems of data definition, identification and 

interpretation. 

Having determined the method of collecting new data, (Step 12), the 

systems designer must then decide how that data will be processed to 

produce a data file from which the original information request can be 

satisfied. This process involves selecting and recording the data, 

preparing it for input, and organising it for later use, (Steps 13, 

14,15). It then becomes an addition to the current data store and 

can be used to produce the required report. (Step 6). 

It can be seen from this diagram that the decision-maker is both the 

instigator and object of the data collection and reporting process. 

It is his demand for new information which stimulates the production 

of new reports from the existing data base of information and triggers 

the systems development process where the information cannot be 

supplied from the existing systems. The information system is thus 

11 
the resource within the organisation which translates the recorded 

data into prepared reports. As it is a fundamental part of the 

decision-making process, it needs to be considered as an integral 

element of the management activity. 
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MEASURING PERFORMANCE OF THE D. P. DEPARTMENT. 

As a service organisation, the data processing department is subject 
to a number of influences which are not normally experienced in the 

operation of a line department. In the first instance its demand is 

not subject to market regulation. This means that it does not have 
to compete in the open market in supplying services to meet its 

user's needs, however the lack of market interaction leaves the user 

without an objective test of price and quality. To some extent, 
therefore, the more naive user is at the mercy of the data processing 
function. The interaction of the information system with the 

decision process also means that there is not an objective measure 

of the performance of the information system which is separate from 

the performance of the decision-maker. Cost/benefit criteria for 

the allocation of resources to the development of new information 

systems or for the enhancement of current systems cannot therefore 

be easily related to the impact of the information produced. Many 

systems applications will have some effect on the level of productiv- 

ity of specific resources used in the organisation and often the 

anticipated savings or benefits in these areas are used as a measure 

of the proposed systems worth. The limited'scope of such decision 

criteria means that the direction of systems development is not 

directly related to improved decision-making and as a consequence, the 

resources allocated to system development are often subject to internal 

political pressures. (See for instance Mumford and Pettigrew 1975) 

A difficulty faced by the DP department in attempting to measure the 

benefits of their work, is that they cannot always predict the way in 

which their product will be utilised. Information derives its value 

from the manner in which it is interpreted and acted upon by the 

final decision-maker. Its value therefore can only be ascertained in 

relation to the user's needs and as these vary over time, the contrib- 

ution of a particular item of information will also vary. A measure 

of the success of the data processing department's activities could 

be derived from an assessment of the information's contribution, by the 

collective group of decision-makers. The difficulty of using this 

approach is that the decision-maker may not be aware of the process he 

uses to reach a decision or the way in which information contributes 

to that process. In this situation the decision-maker would not be 



25. 

able to judge objectively, the value or cuality of the information 
he receives, Without recourse to a market price, there is no 
internally generated measure of the value to the user of the infor- 
mation provided by the DP department. Due to the inability of the 
organisation to determine the value of the DP operations, current 
measures of the department's performance are limited to aspects of 
operations efficiency. A generally acceptable measure of the DP 
department's effectiveness has yet to be developed. 

THE DATA PROCESSING OPERATIONS. 

Operations carried out by the data processing staff can be readily 
divided into two areas: 

A. The development of new systems, and 
B. Operations performed on current systems. 

The DP department normally has the responsibility to investigate areas 
for potential systems development and to introduce new systems where 

such investigation indicates sufficient positive benefits for the 

organisation. Once the information system is installed, the DP 

department then has the responsibility to administer and maintain the 

system in operation. As these two areas are normally functionally 

divided within the data processing department and are quite different 

in their orientation, they will be discussed separately. 

A. The Development of New Systems. 

In general, organisations continuously seek more effective or efficient 

means of reaching their objectives. The changing environment, coupled 

with the changing information needs of decision-makers, means that the 

current information system can only satisfy the information needs of 

the users for relatively short periods of time. Often new information 

needs can be met within the existing capabilities of the current 

systems, with or without some modification to their design. In some 

cases however, it is not possible to satisfy the needs in this way and 

it must be decided whether additional resources should be used to 

create an addition to the existing information systems capability, in 

order to furnish the new information requirements. 
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At the most basic level a decision to develop a new systems 

application means the allocation of specialised resources to the 

design and implementation of a new information system. As these 

resources are generally subject to either internal or external 

constraints, organisations develop informal or formal methods for 

deciding on the level of resources to be allocated to the activity. 

The complexity of the information systems operation and the difficul- 

ties associated with clearly ascertaining the extent of resources 

required to implement a new system, means that new systems proposals 

are normally subjected to a stepwise decision process. At each 

successive stage, a decision is made to either abandon the proposal 

or proceed. 

Although there is no complete agreement in the literature on the 

'best' way to manage new systems projects, there is widespread accept- 

ance of a project control methodology which incorporates a series of 

discrete steps which tend to be very similar in nature. Seward 1973 

examined a number of the better known authors in this area and his 

discussion supports a general acceptance of this common methodology. 

(An in-depth treatment of project control can be found in Shaw and 

Atkin 1971). A typical representation of the steps involved in the 

project control process would be as follows. 

1. Initial brief investigation of problem(s). 

2. Formal feasibility study. 

3. In-depth study of current system to determine 

new system requirements. 

4. Design of alternative solutions and agreement 

on that which is most acceptable. 

5. Detailed system design. 

6. Programming, documentation and testing. 

7. User training, installation of new procedures 

and new equipment, implementation of new system. 

8. Parallel running. 

9. Post implementation review. 

0 
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Despite the general level of agreement of this systems develop- 

ment process in theory, it does not seem to have gained wide 

application in practice. In order to demonstrate the extent to 

which companies deviate from this accepted theoretical process, 

two of the most important control elements can be used as focal 

points. These are the use of a formal feasibility study to determine 

the benefits and costs of a systems proposal, and the use of a post 
implementation audit. These two aspects are highlighted in the 

McKinsey report of 1968 where these two items are stated to be 

critical to the achievement of profitable results from computer 

investment. McKinsey concludes, however, that these procedures are 

often poorly developed or not adequately adhered to. 

The McKinsey report (1968) shows that the more successful computer 

users considered the economic and operational feasibility of indiv- 

idual projects before implementation and followed up the implementation 

of the systems with a post-completion audit of the results. In 

comparison, those companies which did not undertake such an exercise 

were to a large extent, the less successful computer users. The 

variation of 'Project Control' approaches is shown by the British 

Institute of Management (1971). This survey of 102 UK companies 

shows that 66% of the companies surveyed always evaluated systems 

proposals beforehand and that 40% always reviewed the results after- 

wards. The extent to which this process is formalised is not shown in 

the B. I. M. results, however they comment that many of the procedures 

used were in fact informal. Detailed project plans were submitted 

to the executive responsible for the data processing function in 76% 

of the companies surveyed, and in 80% of the companies the detailed 

project plans were submitted to the user departments. In two-thirds 

of the above-mentioned instances however, plans were submitted on an 

informal basis. 

These results show that the accepted 'theoretical' project control 

process has only moderate support in practice, and the quality of 

project control methods used varies considerably. 

f 
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Another important aspect of systems development is user involvement. 

User involvement was seen by McKinsey (1968) to be a critical 
factor in achieving successful results from computer investment. As 

with project control, the nature and extent of user involvement has 

also been shown to be subject to considerable variation. 

McKinsey suggested four areas of 'user involvement'. These were: 

- identifying computer opportunities 

- specifying payoffs 

- staffing and/or managing projects 

- accountability for results 

McKinsey also identified two main methods used by successful computer 

users to involve user staff to a greater extent in the systems work. 

Functional staff could be temporarily assigned to a systems project 

and/or experienced functional specialists could be assigned, on a long 

term basis, to the computer department. However no reliable measures 

of the nature and extent of user involvement in data processing projects 

in the U. K. are available and neither of the two recent U. K. surveys 

(The B. I. M. (1971) and the P. M. M. (1972)) collected adequate data on 

user involvement to give a reliable indication. The P. M. M. study does 

provide some data of user involvement in systems development, however 

the results need to be treated with caution as the sample was drawn 

from their clients rather than randomly from a wider population. The 

provision of staff by the user department on either a part-time or full- 

time basis, for computer projects was carried out in only 50 of the 

110 companies surveyed by P. M. M. (Table DVI). P. M. M. also showed the 

extent of user involvement in each of the categories identified in the 

McKinsey Study (see above). The third item (staffing and/or managing 

projects) was further broken down into managing projects, staffing 

projects full-time and staffing projects part-time. The results 

of this part of the survey show that there exists considerable 

variation as to the nature and extent of user involvement within these 

categories. The approaches to systems development used in practice, 

seem to vary considerably among organisations regardless of the 

general level of agreement on the 'better' approach. 
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B. Operations Performed on Current Systems. 

Information systems already installed are very similar in conceptual 
terms to a production line. Raw material (data) is introduced from 
the stores according to a material requisition (data preparation) 
at the appropriate point in the production process (data control). 
The raw material is then fed into the work in progress (computer 

application programs) by machine operators (computer operators). 
The finished goods (reports) are then distributed to some agreed 
destination (user areas). Support for the equipment is provided by 

engineers. In the case of the computer operations, the maintenance 
of the programs, similar in some ways to the production routing 
instructions, is carried out by the programmer/analysts. 

The data preparation and the data control operations are similar to 

the production process in that they are highly structured activities. 

The procedures to be followed are normally strictly laid down in the 

operations manual for each systems application. The structured 

nature of these operations means that quite sophisticated control 

procedures can be used in their management. Numerous statistical 

measures have been developed for data preparation and data control 

management, and these are widely used. A good summary of these 

measures can be found in many of the more technical data processing 

texts. (See for instance Ditri, Shaw and Atkins 1971). 

Computer operation has also been subject to intense study, and a 

similar array of control measures have been developed for use in the 

management of computer use. In many cases, the computer itself 

keeps a record of the use of the computer facilities. These computer 

records are supported by notes made by the operator during the running 

of the systems applications. 

Apart from the management of the data entry and the computer 

operations the other major area of operations carried out on current 

systems is systems maintenance. In practice there is some confusion 

over what constitutes maintenance to an existing system and what 

constitutes new systems development. It is important to distinguish 

between these two areas, as the procedure for acquiring resources for 

systems maintenance is normally quite different from that used to 

allocate resources to new systems development. Apart from the 

decision-making problems associated with the allocation of resources, 
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there is also a structural distinction which results from the 
normal separation of these activities within the data processing 
department, and the use of different work methods in each. 

. C. C. Liu (1975) delineates systems maintenance in the 
following way: 

"One important distinction between maintenance and 
development is that the former has some supporting 
documentation. This could be systems manuals, program 
specifications, module listings, or some other reference 
aid which will help start the project. --In a development 
phase, there are, of course, no such references. " 

Liu is somewhat severe in his definition as he would regard any change, 

major or minor, to an existing system as belonging to the maintenance 

category. The major benefit of his definition is that he correctly 

identifies the importance of existing documentation in the systems 

maintenance work. A more widely accepted definition of systems 

maintenance is similar to one advanced by IBM (1975). They define 

systems maintenance as: 

1. Modifications to an installed program such that 
after a 'patch' or recompilation, the program is 
ready for further use. This includes correcting 
errors, changing functions and adding functions. 

2. Rewriting or converting an installed program 
without making substantial changes to its function. 

The management of the systems maintenance function and the carrying 

out of the systems maintenance task is generally regarded as a 

difficult job. As the maintenance activity starts as systems 

development finishes, it means that maintenance work occurs from the 

time an application has been installed throughout its period of 

functioning. Given the changing needs of the user decision-maker, 

requests for changes to the original system are inevitable. The 

maintenance programmer/analyst is then faced with the task of educating 

himself with the operation of the current system, identifying the 

changes that are required and incorporating the feasible changes into 

the programmes. Often he is faced with poorly written documentation, 

urgent demands and a limited time period within which to make the 

changes operational. In addition, the task is often made more 

difficult because the resources available for maintenance work are 
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limited. The common view of maintenance work by computing staff is 
well expressed by Liu (1975). 

"Analysts and programmers generally view the 
maintenance function as an inferior, non- 
creative, non-challenging activity. They see 
it as a job requiring no more than average 
intelligence, and definitely not for 'super' 
analysts or programmers. " 

Poor systems documentation, isolation from the user areas and lack 

of the opportunity to work on the new and developing systems are 
the main causes of staff dislike of systems maintenance. Systems 

maintenance is, however, very important to the user decision-makers. 

Applications which do not work properly irritate them and will 

undoubtedly cause friction between the user department and the data 

processing department. 

Considerable attention has been given in the literature, to the 

systems maintenance area in recent years. Some companies have had 

relatively good results with their systems maintenance and a number 

of these have been written up as case studies. The literature 

indicates that there are a number of methods of organising the systems 

maintenance work and that some of these appear to work better than 

others in a particular instance, however at this point in time, there 

has not been any systematic analysis of the generality of these cases. 

(For an example of one of these case studies see J. Monney 1975). 

THE GROWTH OF COMPUTER SYSTEMS INVESTMENT. 
_ 

The growth in the number of computer installations in the U. K. over the 

last decade suggests that there is considerable variation in the 

length of computer experience of individual companies using computers 

for commercial applications and*it would be reasonable to expect the 

same sort of variation in the type of computer applications used within 

these companies. Over the last few years there has been more attention 

paid to the pattern of development of computer systems and there is now 

extensive agreement among academics working in the information systems 

area about the nature and direction of development of the computer 

investment in large commercial enterprises. The staged theory of 

computer investment outlined by Nolan in his paper 'Managing the 

Computer Resource' (1973) is generally regarded as the primary work 
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in this area. 

The extent to which Nolan's staged theory of growth is validated by 
his own work is open to speculation as his original article was based 

on the pattern of growth of the computer budget in only three companies. 
To date however, the model of staged growth of computer investment 

proposed by Nolan has not been seriously challenged and an adaption 
of the model published by Gibson and Nolan (1974) has been widely 

referenced and reproduced in several books of readings. 

Nolan's staged model of computer investment sets up four distinct stages 

of development. (See Table 2.2 for details of stage components). 

Stage 1. Initiation (Computer acquisition). 

Stage 2. Contagion (Intense systems development). 

Stage 3. Control (Proliferation of controls). 

Stage 4. Integration (User/service orientation). 

The initial period of computer use is characterised by few controls and 

concentrates on highly structured applications. In general, computers 

tended to be placed within the accounting function during this initial 

period. Support for Nolan's Stage I characteristics come from many 

sources. Schoderbeck and Babcock (1969), for instance, give the following 

reasons for putting the computer facility in this area in the initial 

period of computer use. 

"When the computer was first introduced, the plausible 

course of action was to give responsibility for computer 

systems to the controller or accounting department. This 

was done for a number of reasons: 

1. The first interest in using computers arose among 

people in this area. 
2. This is the traditional location of the punched card 

data processing equipment. 
3. Many of the most easily mechanised data processing 

applications occur in the accounting area. 
4. The function of the controller cut across all areas 

of the organisation. 
5. The data flow is well established and the information 

needs are well known. " 
0 
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TABLE 2.2 : NOLAN'S FOUR STAGES OF GROWTH OF THE COMPUTER RESOURCE. 

Reproduced from P. A. Strassman 'Stages of Growth' Datamation October 
1976. 

INITIATION CONTAGION CONTROL INTERACTION 

APPLICATIONS 

STAGE 1 STAGE 2 STAGE 3 STAGE 4 

Cost Reduction Proliferation Emphasis on Data Base 
Accounting in All Control Applications 

Functions 

Payroll Cash Project Control 
Receivables Ledger Scheduling 
Payables Budgets Cost Analysis 
Billing Inventory Chargeouts 

Personnel 
Orders 
Sales 
Production 

MANAGEMENT 

STAGE 1 STAGE 2 STAGE 3 

Simulation 
Planning 
On-Line Enquiry 
On-Line Order 

Entry 

STAGE 4 

Lax Promotional Control Resources 
Management Management Management Management 

In Accounting 

Control 
Lacking 

Loose Budgets 

In Finance 
Systems 

Analysis 
Decentralised 

Lax Control 
Few Standards 
Informal Project 

Control 

Loose Budgets 

Independent 
Function 

Steering 
Committee 

Standards 
Project Control 
Chargeouts 
Audits 
Operating 

Controls 

Strong Budgets 

Independent Unit 
Systems and 

Programming 
Decentralised 

Chargeouts 
Services Pricing 
Design Controls 

PERSONNEL 

STAGE 1 STAGE 2 STAGE 3 

Long-Range 
Planning 

STAGE 4 

General Applications Control Data Base 

Specialisation Specialisation Specialisation Specialisation 

Operator 

Programmer 

Systems 
Programmer 

Development 
Programmer 

Data Base 
Programmer 

Scientific 
Programmer 

Maintenance 
Programmer 

Analyst Business Functional 

" Programmer Analyst 

Teleprocessing 
Programmer 

Operating Systems 
Programmer 

Data Base Manager 
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Hooper, in his 1966 study, found that 67% of the-current computer 
installations in manufacturing firms (in 1966) had started as a sub- 
department of a functional department; 55% started in the accounting/ 
finance area. 

Stage Two of the Nolan model postulates an improved status for the 
computer manager and greater inducements for the non-user groups within 
the organization to use computer resources. Poor project control is 

still present during this period of development. Gibson and Nolan (1974) 

suggest that during this stage the systems applications move out of the 

restricted set of accounting functions and take on data processing tasks 
in a variety of resource control areas, for instance; inventory control, 

sales analysis, personnel record keeping, and so on. 

Gibson and Nolan (1974) also suggest that it is in this stage that the 

computer department moves away from its initial location in the organisa- 

tion to become established as an independent department. The logic 

behind such a move is well presented in a discussion of F. G. Withington's 

in Schoderbeck and Babcock (1969): 

'It is difficult for the computer activity to provide 
important services for departments other than the one 
in which it is located, for however well intentioned 
they may be, the personnel dealing with the computer 
system operation and the development of its future 

application are naturally going to be most responsive 
to those who control their promotion and salary reviews. ' 

The subsequent change from the initial department, accompanied by an 

extension of services to user groups outside the initial area, would 

appear to be a normal course of development. Hooper (1966) found that 

55% of computer departments in manufacturing firms were established as 

independent departments at the time of his study compared to 31% which 

had started as an independent department. Hooper also asked his 

respondents to comment on the possible future location of the data 

processing activity. His results show that some 68% of these companies 

expected the department to be ultimately established as an independent 

department. The association of this proposed movement with the increased 

diversity of the user applications is demonstrated in the Schoderbeck and 

Babcock (1969) article, where data from the Dean study (1968) and the 

Taylor and Dean study (1966) are brought together for comparative 

purposes. The two sets of statistics taken together, show a concurrent 
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movement of the data processing function away from the accounting/ 
finance area, with an increased range of applications being undertaken 
for the non-accounting users. Schoderbeck and Babcock also present 
data to support the proposition that where data processing departments 
are located in the accountancy area there exists significant bias by 
the data processing staff towards the accounting area. These charac- 
teristics of Nolan's Stage II appear to be generally supported by the 
studies available. Other characteristics of Stage II envisaged by Nolan 
relate to planning and control and in this respect the stage is charac- 
terised by loose budgets and few project controls. Decision processes 
with respect to the selection of systems projects' are generally on an 
informal basis. 

Stage III, the 'Control' stage, was seen by Nolan as the major turning 

point in the control aspects of computer investment. The third stage 
involves the introduction of an EDP Steering Committee, standards for 

project control, the introduction of cost allocation to user areas, post 

evaluation audits, and so on, the whole emphasis being on control, both 

in the application of the computer and in the management of the computer 

operations. 

Companies which have reached Nolan's stage three of computer resource 

development could be regarded as mature computer users. These companies 

are most likely to have large computer resources, applications spreading 

into all major functional areas and relatively sophisticated control 

procedures for the allocation of computer resources. As the time period 

over which the development to this stage occurs is generally quite long, 

it is reasonable to expect that the number of companies in the U. K. 

reaching this stage will be fairly small in number. From the B. I. M. 

survey and the P. M. M. survey it is possible to gain some indication of 

the extent to which U. K. companies have developed to this stage by using 

two indicators which are available from the results of these studies, 

namely the extent to which costs are allocated to users and the extent 

to which computer departments are seen to be profit centres. 
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In the B. z. N. (1971) survey the following data is presented to the 
extent of cost allocation to user departments, (Table 19 P29). 

TABLE 2.3 : COST ALLOCATION TO USER DEPARTMENTS : B. I. M. SURVEY. 

Services Charged Out Number of Companies 

(Out of 102) 

Systems work 

Programming 

Machine time 

None 

No response 

29 

30 

37 

58 

2 

A similar question in the P. M. M. (1972) survey yielded the following 

results. (Table CXIII Source: BIM (1971) P29). 

TABLE 2.4 : COST ALLOCATION TO USER DEPARTMENTS : P. M. M. SURVEY. 

Services Charged Out Number of Companies 

(Out of 110) 

Systems Analysis 

Programming 

Machine Time 

Data Preparation 

Other charges 

Not charged anything 

43 

43 

55 

50 

17 

53 

The P. M. M. results are somewhat higher than the B. I. M. results and this 

is most likely due to the non-random selection procedure used in the P. M. M. 

survey. The two sets of data would appear to indicate that about one- 

third of companies using computers for major commercial data processing, 

charged out most data processing costs. At the same time, P. M. M. reported 

that 10% of the companies they surveyed, operated their data processing 

department as a profit centre and a further 5% were reported to be 

operated as separate service companies. Therefore about 15% of the P. M. M. 

companies indicated that they ran their data processing activity in such 

a manner as to suggest that they charged out all the data processing costs. 

This additional data tends to suggest that, of the 30% or so that charge 

out some data processing costs, less than half charge out all their costs. 

No explanation of the various cost allocation policies is provided in 
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either of the survey reports. 

In Nolan's stage four, described as the 'Integration' period, companies 
move to data base applications, decentralise the systems analysis and 
programming functions and introduce long range planning of systems 
development. Unfortunately, it is impossible to comment on the likely 
number of U. K. companies to have reached this stage of development of 
their computer investment, as there are 'no indicators available to guide 
such an analysis. 

The staged theory of growth of the computer resource put forward by 

Nolan and later expanded by Gibson and Nolan is a useful tool for 

identifying comparable computer installations. Nolan has provided a 

relatively simple taxonomy upon which many of the characteristics of 
the data processing departments operations can be organised. 

Table 2.2 presented earlier in this discussion, is a summary of Nolan's 

staged theory of computer investment growth. It can be seen from this 

table that the stages of growth of the data processing function have 

three major components, the number and type of applications undertaken, 

the style of management employed and the number and range of specialised 

staff employed in the computer department. Using the table as a series 

of vertical commentaries on each stage, it is easy to see the major 

characteristics of each stage. Moving across the table it is readily 

apparent, that as the applications become more sophisticated and move 

further towards integrating the information needs throughout the organ- 

isation, the level of investment in information systems increases and 

as a consequence, the methods used to assess and control systems devel- 

opment and current computer operations will tend to become more sophisticated 

The increase in the range and sophistication of the systems project 

being developed bring about a need for increased specialisation of 

systems development and computer operations staff. 

f 
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Conclusion. 

The integration of the data processing function with the management 
decision-making process indicates that the influence of the computer 
department on the effectiveness of the organisation is far greater than 
the level of systems expenditure would normally convey. Even so, the 
magnitude of expenditure has become more significant in recent years 
and many 'organisations have expended over one million pounds per annum 
on data processing operations. Management decisions are undoubtedly 
influenced by the quality and the timeliness of the information produced 
for them by the computerised systems. The effectiveness of the systems 
development process and the efficient management of the computer depart- 

ment are, therefore, important factors in the performance of the 

organisation. 

Historically, writers in the information systems area have been concerned 

with the effect of alternative organisational approaches to information 

systems management on the performance of the data processing function. 

In particular, considerable attention has been given to the organisational 

location of the data processing department and to the manner in which 

systems projects are undertaken. Similarly, discussion on the advantages 

and disadvantages of centralisation or decentralisation of computing 

resources has been a major topic of debate. Unfortunately, the lack of 

research on these issues means that, even today, they remain unresolved. 

Possibly the most important contribution to an understanding of the 

pattern of information systems expenditure in different companies comes 

from the debate on the 'stages of growth' theories. Discussion of the 

patterns of computer resource expenditure, within a framework of a 

'growth theory', has provided many insights into the nature of the data 

processing function. 

There is a need for more research into a large number of areas of 

information systems management, in particular, there is a need for some 

of the most basic organisational questions to be resolved. It is hoped 

that this research project will contribute to a better understanding of 

the, relationship between different organisational approaches to infor- 

mation systems management and the effectiveness of the data processing 

function. 
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CHAPTER THREE 

MANAGING INFORMATION SYSTEMS OPERATIONS : 

A NEED FOR CO-ORDINATION AND INTEGRATION 
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The two main groups in the information systems environment are the 
data processing staff, whose role includes the management of the 
on-going computer operations, and the functional department staff, 
who are the users of computer output. As the degree of specialised 
knowledge needed to develop computer systems increases, there is a 
tendency for the majority of today's computer staff to spend most 
of their career closely involved in computer associated jobs. The 
effect of this growing specialisation has been to widen the experience 
gap between the computer specialists and functional staff in most 
organisations. Since the purpose of information systems investment is 
to provide information to support executive decision making, efforts 
must be made to overcome this knowledge gap through the introduction 

and use of various integration methods. These methods will vary in 
type according to the degree of complexity of the problem under 

consideration. Joint decision making and the need for such decisions 

arises out of the interdependent relationship which exists between the 

functional staff, the users of information, and the data processing 

staff, the providers of information. 

Some user needs can be translated into systems requirements which are 

relatively well structured, easily definable and capable of implemen- 

tation with little on-going interaction between the systems designer 

and the user. Such applications are generally of an operational or 

clerical nature and generally, the computerised information system 

is simply an automation of an existing data handling process. Few 

management decisions are based on well structured situations, however 

computerisation of payroll, invoicing and other clerical accounting 

functions are good examples of well structured systems. Planning and 

control decisions, personnel evaluation, choosing and promoting new 

products and markets, and similar decisions involving risk and manage- 

ment judgement, are the foundations upon which management action is 

based. Such decisions are generally not well defined and so the 

individual manager's information requirements are very much dependant 

upon upon his decision making style. Success in designing information 

systems to give management decision making support in these less 

structured areas is, therefore, less likely to be successful without 

the active co-operation and support of the user manager. 
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The recognition and successful fulfilment of new or changing 
information needs is partly dependent on the methods used to integrate 
the two groups involved. The degree to which information systems 
prove to be effective in the user's eyes will be influenced by the 
extent to which the integration process assists in identifying his 
changing information requirements. 

Our knowledge of the integration of the data processing staff and the 
functional department staff is limited as little research has been 

undertaken on the integration of these particular groups. An under- 
standing of the issues involved must therefore come from an investiga- 
tion of other work carried out on inter-departmental co-ordination. 

The purpose of this chapter is to review the contribution of the 

published literature in order to understand the nature of the co-ordin 
ation and integration process and to identify those factors in joint 

relationships which help to achieve more effective integration of 

groups such as the two being studied in this research project. 

CO-ORDINATION OF JOINT ACTIVITY 

Any two departments in an organisation, such as the DP department and 

the functional user department, which act together to solve a joint 

problem will need to develop inter-departmental communication processes 

to support their joint decision making. This requirement to act 

together to achieve unity of effort, implies their inter-dependency 

and recognises an associated need for formal and/or informal communica- 

tion methods and co-ordinative mechanisms. 

The problem solving relationship which exists between computer users 

and computer staff can be regarded as one of inter-dependence. 

Thompson (1967) argues, that in such situations, this relationship can 

be described in terms of three types of inter-dependence; pooled, 

sequential and reciprocal. He describes these as follows: 

0 
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Pooled inter-dependence 

Sequential inter-dependence 

Reciprocal inter-dependence 

s each unit renders a discrete 
contribution to the whole and 
each is supported by the whole. 

as well as pooled inter-dependence 
some dependence relationships may 
take a serial form with one 
department supplying another with 
inputs. 

as well as pooled inter-dependence 
each unit supplies inputs to 
other units and receives inputs 
from them. 

As the level of interaction between the units increases so the problem 

of co-ordination of effort becomes increasingly harder. Different 

methods of co-ordination, therefore, need to be applied to cope with 
increasing complexity of the inter-dependence situation. Thompson (1967) 

argues that the co-ordination of joint activities is brought about through 

the use of a number of co-ordination methods. He names these as co- 

ordination by standardisation, by planning and by mutual adjustment. 

Co-ordination by standardisation involves: 

'The establishment of routines or rules which 
constrain action of each unit or position, into 
paths consistent with those of others. ' 

Thompson argues that this method of co-ordination is most appropriate 

for situations which are relatively stable, repetitive and easily 

identifiable. He also suggests that this type of co-ordination device 

is most appropriate for situations of pooled inter-dependence. 

Co-ordination by planning involves: 

'The establishment of schedules for inter- 
dependent units by which their actions may be 

governed. ' 

Thompson suggests that this method of co-ordination is more appropriate 

for dynamic situations which do not have the same degree of stability 

and routinisation as those requiring co-ordination by standardisation. 

He also suggests that co-ordination by planning is most appropriate for 

situations involving sequential inter-dependence.. 
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Co-ordination by mutual adjustment involves: 

'The transmission of new information during 
the process of action. ' 

The more variable and unpredictable the situation, the greater the 

reliance on co-ordination by mutual adjustment or feedback. Thompson 

suggests that this last co-ordination method is most appropriate for 

situations involving reciprocal inter-dependence. The manner in which 

each of these will be undertaken has also been identified by Thompson 

in terms of executive communication and decision making effort. Co- 

ordination by standardisation requires less frequent decisions and a 

smaller volume of communication during a specific period than would 

planning or mutual adjustment. Co-ordination by mutual adjustment 

places the heaviest burden on executive time as it calls for the most 

executive communication and decision making effort. The less sophisticated 

co-ordination methods thus carry lower organisational costs in terms of 

executive effort. 

Thompson's arguments have not been validated through empirical testing, 

however his propositions act as a useful guide to identifying the nature 

of the inter-dependence relationships which exist in the information 

systems environment. Such a framework indicates which situations require 

integrating devices to support the joint decision making efforts. 

THE ROLE OF INTEGRATIVE DEVICES 

There are a number of types of integrative devices used in inter-departmental 

decision making and these can vary with the nature of the joint problem 

and the decision making styles of the participants. 

Two major studies which involve discussion of the use of integrative 

devices in organisational problem solving, are those by Lawrence and 

Lorsch (1967) and Galbraith (1973). Both these authors have based their 

discussion of integrative devices upon the assumption that organisations 

are an open system within which individual behaviours inter-relate. 

This assumption is fundamental to the arguments they advance. An 

organisational behaviour view of this type supports the concepts of 

specialisation and division of labour - aspects of organisation structure 

which, they argue, create the need for integrative devices. 
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One of the consequences of specialisation is that it encourages 
differentiation among organisational units. The subject of departmental 

differentiation has received considerable attention in the work of 
Lawrence and Lorsch. They define differentiation as follows: 

'We define (differentiation) 
... in this study (as) 

the difference in cognitive and emotional orientation 
among managers in different functional departments. ' 

Lawrence and Lorsch argue that the differences in the orientation of 
the various organisational members arise from their specialisation. 

'Because of their prior education and experience and 
because of the nature of their tasks they would 
develop specialised working styles and mental 
processes. ' 

The importance of the concept of differentiation in the discussion of 

integration is demonstrated in the results of the Lawrence and Lorsch 

study presented in 'Organisation and Environment' (1967). They argue, 

that the existence of different points of view and differing interests, 

inevitably leads to a situation where agreement on an integrated program 

of action would be difficult to reach. The existence of different 

orientations leads to a natural state of conflict which the organisation 

must resolve to achieve unified action. 

Lawrence and Lorsch use the term 'integration' to describe this process. 

Integration is defined by them as: 

'The quality of the state of collaboration that 

exists among departments that are required to 

achieve unity of effort by the demands of the 

environment. ' 

The concepts of integration and differentiation used by Lawrence and 

Lorsch to examine the relationships between Sales, Production and 

Research can equally be applied to the relationship between computer user 

departments and their computer services supplier, the data processing 

department. 

In the Lawrence and Lorsch study three industries were selected for 

examination. These industries differed in their rate of technological 

development and sources of product demand. A number of firms were 

selected from the plastics industry and studied. in some detail. Two 

further organisations were then selected from each of the food and 

container industries. In each industry a more effective and a less 
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effective organisation was chosen for examination. The study findings 

suggest that the more successful firms develop effective ways of 

resolving inter-departmental conflict through the use of various 
integrating devices. For example, in a discussion of the high 

performance plastics organisation, the integrating methods used were 
described as follows: 

'The plastics organisation had established a special 
department, one of whose primary activities was the 
integration of effort among the basic functional units. 
In addition, this organisation had an elaborate set of 
permanent integrating teams, each made up of members 
of the various functional units and the integrating 
departments...... Finally, this organisation also placed 
a great deal of reliance on direct contact among managers 
at all levels, whether or not they were on a formal team, 
as a further means of reaching joint decisions. ' 

Integrating devices used in the high performing food organisation 

included integrating roles for individual managers and temporary teams 

made up of specialists from the various units involved in a joint 

problem. 

The high performing container organisation, the firm with the most 

stable environment, typically had far less inter-departmental differ- 

entiation, and as a consequence, used far more formal and hierarchical 

means of integration. 

Lawrence and Lorsch conclude that the more sophisticated integrative 

devices are strongly associated with the degree of differentiation. 

(See Table VI -I P138). Only very general comments, however, are made 

about the way in which the various integrative devices relate to one 

another. For example: 

'Paperwork systems helped solve the more routine 

scheduling problems. ' 

and 'The more unpredictable and uncertain the parts of 
the environment the lower in the organisational 
hierarchy ... (the required knowledge about the 

environment) ... tends to be. ' 

It would appear from the comments that integrative devices are chosen on 

the basis of the complexity of the problem to be solved and on the 

location of the necessary knowledge required to resolve it. 
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Jay Galbraith (1973) reviewed the results of the Lawrence and Lorsch 

study together with a number of other studies of organisation structure 
and concluded that there was a common theme linking these studies. 

'All lead to the conclusion that the best way 
to organise is contingent upon the uncertainty 
and diversity of the basic task being performed 
by the organisational unit. ' 

Galbraith's contribution to the contingency view of organisations was 
to examine what effect uncertainty has on the methods used to organise 

activities. He then related his conclusions about uncertainty to various 

design policy variables. 

It is apparent that the concept of uncertainty was a key factor in 

Lawrence and Lorsch's explanation of their findings on differentiation 

and integration. They concluded that the more uncertain the environment, 

the higher the differentiation between departments and the more 

sophisticated the integrative devices used to solve inter-departmental 

problems. Thompson (1967) advanced a similar idea when he suggested 

that the more unstable or unpredictable the nature of the joint activity 

then the more sophisticated the co-ordination method needed. The work 

of Lawrence and Lorsch and Thompson, can be- brought together 

using the framework designed by Galbraith. This framework is based on 

the following proposition: 

'The greater the task uncertainty the greater the 

amount of information that must be processed among 
decision makers during task execution in order to 

achieve a given level of performance. ' 

Many of the propositions stated by Thompson, about ways of coping with 

uncertainty, are supported by the examples given by Galbraith. Both 

these authors relate problem complexity to co-ordination method in a 

similar manner. Galbraith gives the following account: 

'If customer demand, labour skills, and technology 

are predictable, there is little information to be 

processed after the(assembly) line has been balanced. ' 

This example outlines a predictable situation where most of the co-ordin- 

ation could be planned in advance of task execution. In a later example 

Galbraith illustrates a highly uncertain demand pattern and suggests 

that much of the information in that type of situation must be 

reprocessed during task execution, a similar concept to Thompson's 

co-ordination by mutual adjustment. 
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Unfortunately Thompson did not give any attention to the nature of the 
organisational forms which could be used to support his various 
co-ordination methods and therefore makes no mention of the relationship 
between co-ordination and integrative devices. Galbraith, however, 
has an. extensive discussion of the nature of the various integrative 
devices under the heading of 'Lateral Relationships'. Galbraith sees 
the purpose of lateral relationships as an organisational design strategy 
to provide various methods of communication. He regards lateral 

relationships as a means of shifting the task of communication and 
decision making in the formal hierarchy to a point in the organisation 
where the required information is most easily obtainable. He argues 
for a situation where managers solve problems at their own level by 

contacting and co-operating with peers in other departments involved in 

a joint activity. This description of lateral relationships is thus 

very similar to that advanced by Lawrence and Lorsch in their discussion 

of integrative devices. 

In his early discussion of the purpose of'the lateral forms, Galbraith 

provides a succinct summary of his thoughts about them. He states: 

'There are several forms of lateral relations. Some 
are simple, obvious, and inexpensive. Others are 
more sophisticated, costly and require more design 
attention. It is hypothesised that in order to be 
effective, organisations will utilise these forms in 
proportion to the amount of task uncertainty. Thus 
as task uncertainty increases the organisation will 
sequentially adopt these mechanisms ... the forms are 
also cumulative, in the sense that higher forms are 
added to, not substituted for, lower forms. ' 

The lateral relationships suggested by Galbraith are " listed below 

in the order that he suggests with some notes to explain how they help 

provide greater insight into the nature of integration. 

1. Direct Contact. 

Galbraith suggests that this type of lateral relationship is used 

between two managers who share a problem, however it could just as 

well include more managers, or even non-managers. The essential 

cha; acter of this type of integrating device is that it provides a 

highly concentrated period of mutual information processing, most 

likely of short duration, to advance each others state of awareness of a 

situation. It greatly facilitates the process of making quick decisions, 

either tentative or permanent in nature. 
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Galbraith suggests that this method of solving joint problems could 
include face to face contact, telephone calls or informal meetings. 
In later discussion he suggests that formal meetings do not fit into 
this category, but would be regarded as a team activity. 

Research findings cited by Galbraith, indicate that informal contact 
methods have been found to be more effective than one-way communication 

systems. Further, these studies clearly show that prior experience 
in other departments increases the likelihood of informal means of 

communication being used and 

ness of the managers involved. 

2. Liaison Roles. 

as a consequence, improves the effective- 

The purpose of an individual undertaking a liaison role is to facilitate 

communication between two or more, inter-dependent departments. 

Galbraith indicates that he sees this lateral form as an aid to 

communication rather than a role which involves decision taking. 

Persons in this type of role are usually-found in the lower levels of 

the organisational hierarchy. Lawrence and Lorsch only referred to the 

existence of this type of integrating method in one instance and this 

involved the use of a scheduling clerk. Within the Thompson framework, 

it would appear that such an integrative device would be used where 

there was co-ordination by standardisation, that is, persons undertake 

liaison roles in situations characterised by the use of rules, schedules 

and standards. 

3. Task Forces. 

Galbraith sees the task force as a multiple-department creation, which 

would be used in situations where the same problem required specialist 

knowledge from the various departments involved. This type of decision 

making approach facilitates the production of a concensus decision. 

The task force is a temporary group and exists only until a decision 

is reached, then it is disbanded. 

Galbraith's positioning of task forces after liaison roles in his list 

of lateral relationships suggests that this type of integrative device 

is more appropriate to problems having less structure, or higher 

uncertainty, than those dealt with by the liaison role, since they are 

likely to be of longer duration than those which can be resolved by 

the direct contact decision process. The problems will also be of a 
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non-recurring nature as Galbraith states explicity that the task 
force, unlike teams, exists only for the duration of the problem being 

tackled. 

Lawrence and Lorsch only give one direct reference to this type of 

integrative device and although they refer to it as a team, its 

description conforms to the Galbraith type task force. 

'Occasionally, when the need for collaboration 
becomes especially urgent around a particular 
issue, temporary teams (task forces), made up of 
specialists from the various units involved were 
formed. ' 

In terms of Thompson's framework of co-ordination, task force activity 

would appear to coincide with co-ordination by mutual adjustment. 

4. Teams. 

As the problems being undertaken by direct contact and task forces 

become more complex and more frequent, it becomes more effective for 

the organisation to set up a group of inter-departmental specialists 

to solve the problems, on a more or less permanent basis. Galbraith 

suggests that these so called teams can be formed at various levels in 

the hierarchy, and that they would meet at whatever frequency was 

required to solve the joint problems allocated to them. It is apparent 

from Galbraith's discussion that the team would have the necessary 

discretionary power to undertake any investigations required to produce 

a feasible solution. In some cases they may even be given the necessary 

authority to implement their findings, whilst at other times they may 

be expected to pass final decision-making power back to their individual 

departments or to a higher integration level. 

Lawrence and Lorsch documented a number of instances where teams were 

used in the integration process. For instance: 

'This organisation (the high performing plastics 

organisation) had an elaborate set of permanent 
integrating teams, each made up of members from the 

various functional units and the integrating depart- 

ment. The purpose of these teams was to provide a 
formal setting in which inter-departmental conflicts 

" could be resolved and decisions reached. ' 
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The discussion by Galbraith on teams suggests that this label could be 
used to describe any regular formal meeting of managers or executives which 
was for the purpose of resolving inter-departmental problems. 

5. Integrating Roles. 

The main responsibility of a person in an integrating role is to co- 
ordinate the decision-making efforts of interdependent departments. 
Galbraith describes the person undertaking such a role as a senior 
executive, with no supporting staff and with no decision-making power 
or line authority. This would appear to be a difficult role to play 
effectively, as the individual must achieve effective integration through 

personal influence based on his access to a wide range of knowledge and 
information, mutual trust of the individual departments and his ability 
to understand the problems and situations of each of the participating 

groups. Lawrence and Lorsch do not mention any integrative devices uses 
by the companies in their study which would fit this description, however 

they did find many instances of integrator managers and integration 

departments. In general, these all had some decision-making capacity and 

would not therefore strictly satisfy Galbraith's definition. 

6. Managerial Linking Role. 

The integrating role discussed above is only expected to work effectively 

in situations where there is sufficient information within the organisation 

for the departments involved to arrive at a mutually agreed strategy. Many 

situations however, involve levels of uncertainty which can result in 

departments taking different and opposing positions in a joint problem. 

In order to resolve such a situation the integrator needs to enter the 

decision process personally with sufficient authority to resolve such a 

conflict situation. Such an integrator would also have the power to 

approve certain types of action or decisions. Lawrence and Lorsch give no 

mention of this type of integrative device in their work. 

7. Integrating Executive. 

Although not included in the Galbraith list of lateral relationships, this 

type of integrative device plays an important part in the decision 

processes investigated by Lawrence and Lorsch. They found, in most of the 

more differentiated organisations, that integration was partly achieved by 

using departmental executives who had, as one of-their major responsibil- 

ities, the task of integrating their own departmental efforts with those 

of other departments. For instance, in the plastics industry Lawrence 

-L^", ra +-h, - following use of such integrators. 
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'In all six organisations (in the plastics industry) 
we found that the managers at the required level in 
each department had been assigned the formal respon- 
sibility for integrating their departmental efforts 
with those of other units around product and process 
changes. ' 

The executives responsible for integration generally have other managerial 

responsibilities and are able to commit their individual departments 

to a mutually agreed course of action. The executive integrator thus 

substantially differs from the liaison and integrating roles mentioned 

above, as these have no decision-making power. 

8. Matrix Organisation. 

Galbraith discusses one further form of integration, the matrix organisa- 

tion. The matrix method of organising inter-departmental activities 

requires that two organisation structures and hence reporting and author- 

ity relationships, be superimposed on each other. Firstly, the organisa- 

tion is broken down into functional areas, each having the responsibility 

to establish and promote its functional expertise. A functional manager 

is assigned all the specialists belonging to his functional specialisation 

and has the duty to ensure that they carry out their duties competently 

in that area. At the same time, a second structure is created around 

joint projects. These projects, or inter-departmental tasks, require 

that a number of different specialists be brought together under a 

common head whose responsibility it is to complete the assigned activity 

or task. A second type of manager, a project leader, is required for 

this function. 

The individual specialist thus has a dual reporting function. He is 

responsible to both his functional superior and his project manager. 

The former manager is responsible for the acquisition and maintenance of 

his specialist skills whilst the latter for the application of those 

skills on a given task. 

Lawrence and Lorsch do not mention this type of integrative method in 

their work. 

f 
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MAKING INTEGRATION EFFECTIVE. 

The foregoing discussion has dealt with the need for integrative devices 

to satisfy a joint decision-making requirement for the effective supply 

of information systems services. It was suggested that integrative 

devices described above, could be used to bring together the representa- 

of the various groups involved so that joint decision-making could be 

carried out. These integrative devices are, however, not always 

effective. The discussion in this section will concentrate on the 

problems associated with achieving a reasonable degree of success from 

the integration process. 

An examination of the Lawrence and Lorsch study shows that integrative 

devices are subject to a number of limitations. They noted that two of 

the three styles used to solve interdepartmental conflicts resulted in 

low performance. The three styles of conflict resolution they identified 

were classified as confrontation, smoothing and forcing. Confrontation 

occurred when the parties willingly exposed the relevant information for 

discussion. Smoothing problem solving styles occurred when the problem 

was not discussed openly or where some, or all of the parties, preferred 

to avoid discussion of the issues and often readily agreed to some 

compromise solution in order to avoid further discussion. The final 

style, forcing, occurred where one party, or coalition of interested 

groups, pushed a solution onto the remaining groups. 

The companies, found by the authors to be the 'more effective' organisa- 

tions, were generally those that preferred confrontation styles of 

conflict resolution. Smoothing processes were seen by Lawrence and 

Lorsch as being ineffective problem solving approaches as they invariably 

turned out to be problem avoiding techniques or compromising methods, 

neither of which could be said to lead to an effective method of long 

term problem solving. 

The organisations classified as 'more effective' in the Lawrence and Lorsch 

study had two major features of conflict resolution practices in common. 

1. 'The managers who were assigned the responsibilities for resolving 

conflicts were on a level in the organisation where they had the knowledge 

and information required to reach inter-departmental decisions and were 

regarded as being competent by their associates. 
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2. These organisations relied heavily on open confrontation. The 
managers involved in settling conflicts were accustomed to open discussions 

of all related issues and to working through differences until they 
found what appeared to be an optimal solution. This approach was taken 

regardless of the level at which the conflicts were handled. Thus two 
important aspects of conflict resolution emerge from the Lawrence and 
Lorsch findings: 

a) the importance of the knowledge and skills of the departmental 

representatives, and 

b) the style of conflict resolution. 

Lawrence and Lorsch also indicate that equality of representation, in terms 

of influence in decision-making, is an important factor in successful 

confrontation practices. Lack of information or ability, on the part 

of some of the decision-makers, is one source of poor performance. 

Such situations can easily lead to one party, the party with the most 

information, having a disproportionate say in the end result, in other 

words a forcing mode of conflict resolution. Forcing has serious 

disadvantages as it can encourage the adoption of one-sided solutions. 

Lawrence and Lorsch make the following comment: 

'The obvious disadvantage of the forcing mode is that 
some relevant knowledge is often ignored, and the 

other parties to the dispute, feeling that their 

wishes have not been taken into account, are not 
likely to be motivated to carry out the decisions 

reached. ' 

Although knowledge is seen by Lawrence and Lorsch as a critical element 

in the effectiveness of integrative processes, the knowledge needs to 

be associated with effective influence. In fact inequality of influence 

also leads to reduced performance. An imbalance in influence often 

indicates the presence of forcing. Forcing can thus occur, not only 

where the accumulated knowledge is one-sided, it can occur where one 

party has sufficient influence to dominate the decision-making process. 

Such an unequal state of influence can easily lead to resultant poor 

performance. 

'When the managers who had the requisite knowledge 

also felt that they had the necessary influence, 

they would be more effective at resolving conflicts. 
" If the managers who had the knowledge did not feel 

that they had enough influence the decision-making 

process would suffer. ' 
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The extent of the participant's knowledge and influence suggests 
that organisational power may be involved in the performance of 
integrating functions. 

The subject of organisational power has been well documented by 

Andrew Pettigrew (See Mumford and Pettigrew (1975)). In a decision- 

making situation where there are a number of feasible solution alterna- 
tives, the various groups involved in the decision-making process are 
expected to have different interests and different levels of knowledge. 

Pettigrew suggests that organisational power is an important motivating 
factor in the conflict resolution situation. Referring to Pettigrew's 

work, Mumford and Pettigrew (1975) make the following comment: 

'He... (Pettigrew) sees the kind of decision-making in 
which groups with different interests and different 
levels of knowledge are involved as inevitably 
influenced by struggles for power, with each group 
striving to increase and/or maintain its organisational 
influence in order to secure a more strategic position 
in the organisation. ' 

The use of organisational power as a factor in the conflict resolution 

process, would explain the tendency for individual groups to use forcing 

modes of behaviour in conflict resolution practices where they had the 

superior influence, or were better equipped with the requisite knowledge 

and skills. To understand the basis of organisational power and the 

importance of equalising knowledge and influence, it is useful to review 

the theory of intra-organisational power developed by Hickson et al (1971). 

Hickson has suggested that specialisation and problem uncertainty are 

the key factors which create intra-organisational dependency and hence 

organisational power. Both of these factors are present in the decision- 

making and conflict resolution practices which determine information 

systems operations. In the development of a systems application the 

functional user wants to receive new or changed information. Although 

he can define this need in terms of specific items of data, he does not 

have the specialist knowledge required to translate his needs into a 

computerised system. He must therefore request help from the computer 

staff. The uncertainty experienced by the functional users means 

that they must depend on the data processing department to solve the 

systems design problems. This dependence relationship is typical of the 

inter-departmental dependency situation outlined by Hickson. 

i. i 
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Intra-organisational dependency is also associated with two modifying 

variables; the 'effectiveness of coping' and the 'substitutability of 

activities'. The dependency of one unit upon another will increase as 
the latter is more able to solve the former's problem. Thus the ability 
of one unit to 'cope' with another's problems increases the dependency 

relationship. The dependent unit can, however, decrease its dependency 

by finding alternative sources of supply (i. e. substitutes) of this 

problem-solving, or coping, ability. 

The Hickson model of intra-organisational power provides a useful frame- 

work for viewing the relationship between the functional computer users 

and the data processing staff. Although only a brief description of 

this model has been presented here, the essential elements of problem 

uncertainty, effectiveness of coping and substitutability of activities, 

adequately describe the main characteristics which determine the degree 

of dependency in their relationship. A direct translation of the 

Hickson concepts to the functional department - DP staff relationship 

does give some useful insights into their respective roles. 

a) Information systems operations vary in their uncertainty content. 

b) The knowledge required to solve information systems problems 

varies greatly. Its sources arise from two areas - the user's 

knowledge of his information problem and needs and the computer 

specialists experience of systems techniques. 

c) User departments will be more heavily dependent on the computer 

specialists where the user's knowledge of the systems capabilities 

is limited. This will give the specialists greater coping ability 

which will increase their influence and therefore their power. 

d) The inability of the user to utilise other sources of computer 

specialists or data processing services gives the computer 

department even greater power. The provision of information to 

the user is generally a critical factor in the user achieving his 

performance targets, and this again gives rise to a situation which 

increases the user's dependence on the computer staff thus increasing 

their influence. 

S 
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In order to effectively resolve conflict between the computer user and 
the computer department, it has been suggested above that confrontation 
is the most successful style of conflict resolution. However this could 
only work if the computer specialists did not take advantage of their 

power or their power was reduced by the user acquiring sufficient 
knowledge to be able to actively participate in the joint decision 

process. The level of user experience with information systems would 
therefore appear to be a significant factor in equalising the power of 
these two groups. The counter-balance to computer specialist power has been 

suggested by Mumford and Pettigrew who saw user experience as a control 

to such influence. 

'So long as the expert is operating in a new area 
requiring novel and unprogrammed decisions his 
knowledge will give him power. But as soon as a 
new field becomes well covered and first intuitions 
and innovation becomes translated into rules and 
programs the expert's power disappears. ' 

In a situation where the users do not have adequate knowledge of the 

computers capabilities, the user will not be able to participate 

effectively in the decision process and the final solution is inevitably 

left up to the expert to devise. The inability of the users to give a 

clear indication of their needs, and their lack of knowledge of how 

these could be translated into requirements for a computerised system, 

means that the specialists must design a system which they think the 

users should have, rather than the one the users would ideally want. 

This situation also allows the specialist to design a system which 

supports his own vested interests. 

Poorly informed user managers who are allocated integrative responsibil- 

ities can cause the integrative devices to function ineffectively. 

Lawrence and Lorsch (1967) found that managers who were involved on 

joint problem solving and who did not have an adequate level of knowledge 

to contribute to the joint discussion, reduced the effectiveness of the 

group. 

'In the low performing organisations ... more managers 
felt that they were being involved in trying to resolve 

conflicts. Since they lacked the knowledge to make 
decisions, their involvement in this process led 

primarily to frustration and increased conflict. ' 
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The impact of user involvement on the effectiveness of information 

systems development is discussed by Mumford and Pettigrew (1975). 
They point out that early involvement of the users in the systems study 
is a significant factor in achieving effective systems design. They 

also describe a number of instances where the users were only involved 
in the latter stages of the system design and how, as a consequence, 
this had resulted in less than optimal systems. In two firms studied, 

users were not involved until the decision to introduce the computer 
had already been made, and in one case, the final decisions on the 

systems design had been approved. 

'Users were therefore only involved in decisions 
concerned with implementation policies and played 
no part in the design of the system..... In these two 
firms we found that a lack of clearly defined and 
structured decision environment led to communication 
gaps between computer specialists and user departments. ' 

In one of these companies, the low state of knowledge of the users about 

what had been decided on prior to their involvement, caused the user 

management-computer staff coalition, which had been set up to make 

decisions about implementation, to break down, as the lack of knowledge 

on the part of the users made them inadequate decision-makers. As the 

major design decisions had already been taken the users could not have 

had a major influence on the eventual effectiveness of the system in 

any case. This situation demonstrates the need for both comparable 

knowledge and correct timing of integration. 

In the other company which had late user involvement, the decision to 

keep user management out of the decision process was used by the 

computer specialists to gain acceptance of a systems solution which 

suited their interests. Mumford and Pettigrew describe this strategy as 

a form of information control. 

Further insights into the nature of inter-department integration come 

from the work done by Walton and Dutton on conflict in joint decision- 

making. In their model of inter-departmental conflict Walton and 

Dutton (1969) postulated three major components of the inter-departmental 

relationship which they thought to be important in the resolution of 

conflict. These were: 
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a) exchange of information in the joint decision process; 
b) the structure of inter-unit interaction and decision-making; 
and 

c) the attitude towards the other unit. 

The first of these has already been discussed under the topic of 
conflict resolution modes, that is, confrontation, smoothing and 
forcing styles of decision-making. The structure of inter-unit decision- 

making is basically similar to the manner of bringing parties together, 
that is, the integrative device used. The question of attitude has, 
however, not yet been considered. 

Walton and Dutton define two types of lateral relationships; integrative, 

characterised by free exchange of information and positive attitudes 
towards the other party, and distributive, a situation in which informa- 

tion is withheld and often distorted and where attitudes towards the 

other party are negative. The positive attitudes were seen as involving 

trust, friendliness and inclusion of the other party in unit activities, 

whilst negative attitudes included suspicion, hostility and disassocia- 

tion from the other unit. The difference in these attitudes, and their 

effect on the joint performance of the units, is clearly shown in an 

earlier article by Dutton and Walton (1966). In that article they 

examined the performance of two plants, one characterised by positive 

or integrative attitudes and the other displaying negative characteristics 

or distributive attitudes. The lower performance of the latter was only 

too apparent. 

With respect to the plant demonstrating a high level of conflict, that is, 

negative characteristics, in the relationship between the sales and 

production staff they conclude: 

'Conflict was accompanied by relatively fewer new 
designs, more frequent acceptance of unprofitable 
orders, loss of profitable orders, greater plant 
congestion, poorer customer delivery service, (and 

so on). ' 

The performance of the plants., of course, may be subject to a large 

number of other intervening factors, however Dutton and Walton demonstrate 

quite 
convincingly the importance of the basic relationship between the 

groups involved in joint activity. 

-, -; r. 
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Walton and Dutton (1969) argue that the three factors mentioned above 
are inter-dependent, and that attitudes may develop from the integrative 

and information factors, or alternatively, the latter two may be brought 

about by the presence of initial attitudes. 

'The theory suggests that the total lateral relationship 
is influenced or determined by contextual factors 
operating first upon the way parties exchange informa- 
tion, with the effects on interaction structure and 
inter-unit trust as a subsequent reaction (or that)... 
personality and status may first influence attitudes 
such as trust and friendliness, in which case the 
pattern of information exchange and interaction 
structure are a secondary reaction. ' 

The studies by Walton and Dutton indicate the importance of the informa- 

tion exchange. Knowledge about the problem and knowledge about alterna- 

tive solutions must be shared if the parties have any chance of creating 

effective solutions. 

CONCLUSION 

The purpose of this discussion of organisational behaviour literature 

was to examine the nature of inter-department decision-making to discover 

to what extent existing research on this problem could provide insight 

into the problems and factors involved in achieving effective joint 

activity. In particular the focus of this discussion has been directed 

towards a situation where a specialist group (the computer staff) has 

considerable technical knowledge not normally acquired by the organisation 

groups (functional departments) which require their services. 

The work of Thompson (1967) has shown that the co-ordination of computer 

operations will vary with the level of structure in the situation. 

Further support for this proposition comes from the work of Galbraith 

(1973). In particular, it is readily apparent that the following co- 

ordination methods will be used. 

Activity Co-ordination 
Method 

Level of User 
Uncertainty 

Data Preparation and 
Computer operation 

Implementing New 
Systems Application 

Co-ordination by standard- 
ization 

Co-ordination by planning 

Low 

Medium 

Designing new systems Co-ordination by mutual High 

adjustment 
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The type of problems requiring joint decision-making will generally 
increase in uncertainty as the activity becomes less structured. The 

type of integrative device used will similarly increase in sophistication. 
Galbraith (1973) provides a useful classification of such integrative 

devices and indicates how each will be used. As information systems 

activities require a good deal of interaction many of these integrative 

devices can therefore be expected to be found in a study of information 

systems management. 

The success of integrative devices will, however, vary with a number of 

personal and organisational factors. The method of conflict resolution 

was seen to be an important aspect of successful integration by both 

Lawrence and Lorsch (1967) and by Walton and Dutton (1969). Hickson et 

al (1971) and Lawrence and Lorsch (1967) stress in, addition, the import- 

ance of contributory knowledge and equality of influence in joint 

decision-making. 

Mumford and Pettigrew (1975) emphasise the importance of user involve- 

ment in the systems design process. In particular they identify the 

need for users to be involved in the decision-making processes in 

sufficient time to be able to have an effective influence on the final 

solution. 

The various studies have therefore provided useful insights into the 

interaction between departmental groups which can readily be translated 

into the user staff - DP staff interaction situation. 

0 
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CHAPTER FOUR 

A CONCEPTUAL MODEL OF THE FACTORS EXPECTED TO INFLUENCE 

INFORMATION SYSTEMS EFFECTIVENESS. 
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In Chapter Two the data processing department was depicted as a 
provider of decision support services to the functional departments. 

The fact that these services are provided internally to the organisa- 
tion means that it is not possible, or at least practically difficult, 

to apply a market performance measure. Quality, or effectiveness, of 
the data processing services is thus difficult to determine without the 

presence of comparative results. 

The earlier discussion indicated that the normal range of services 

provided by the computer staff varies widely in specificity and 

originality. At one end of the spectrum the computer staff provide a 

service which involves the design of data gathering processes which 

capture new items of information. In such a situation they are often 

uncertain of the impact of the newly produced information on management 

capabilities. At the other end, the data processing department manages 

computer room operations, a highly structured function similar in 

nature to a production flow process. The range of services to be 

supported within the data processing department generates internal 

problems of resource allocation and co-ordination. 

The recipients of the data processing services are persons in functional 

departments who currently use computer produced information reports or 

who are involved in some way in assisting in the development of new 

computer applications or changes to existing information systems. The 

user, the consumer of the data processing services, is normally committed 

to a decision making role in a functional area of an entirely different 

nature from the environment of the computer. The user's day to day 

activity generally allows little time for in-depth contact with data 

processing staff, even though their impact on his performance through 

the quality of the information support they provide, can be critical. 

The achievement of successful data processing operations is dependent 

on the extent to which the needs of the user decision maker are matched, 

over time, by the information provided to him by the data processing 

department. Given the inherent differences between the functional 

users and the computer staff, the successful matching of information 

needs and computer resources depends, therefore, on the quality of 

integration and co-ordination of these two groups. 
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Further support for this proposition can be found in the earlier 
discussion on integration and co-ordination which showed that these 
processes are needed most where the groups differ widely in the nature 
of their conceptual base. A conceptual gulf, similar to that described 
in the Lorsch study (1967), exists between computer staff and functional 

staff. This gap arises from differences in their underlying disciplines 

and frames of reference, which are often vastly dissimilar. Lawrence 

and Lorsch concluded that the use of a range of integrative devices was 
essential for successful joint operations. In the same way, integration 

of the needs of user decision makers and the computer resource is a 
major factor in achieving successful information system operations. 

The methods used for achieving integration must operate within the 

organisation's environment. As the available literature on integration 

devices is limited, it is not possible to state at this point in time, the 
likely degree of success of any given method. In addition, there is only 
limited discussion of the organisational environment in which various 
integration devices have been used. 

The overview of the data processing function presented in Chapter Two, 

suggests that there are organisational factors and management practices 
in addition to integrative methods, which are thought to be of influence 

in achieving more effective data processing operations. For example, 

Withington (1969) has suggested that the organisational location of the 

D. P. activity is important; ' Nolan (1973) has mentioned the significance 

of project control; and the McKinsey report (1968) stressed the import- 

ance of the D. P. manager's background. A number of organisational 

factors may therefore contribute to the achievement of an effective 

information systems operation. 

The aim of this research is to identify organisational factors and 

management practices which influence the eventual success of the data 

processing operation. Potential factors have been selected from the 

data processing function discussion and from the later discussion on 

integration and co-ordination, however the lack of research in the 

information systems area suggests the use of an exploratory approach. 

Additional factors may be relevant from the general field of management 

theory and the conceptual model developed from these sources may need 

to undergo several stages of refinement as the research progresses. 
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The level of effectiveness is a dynamic attribute of information systems 
operations. The foundation of managerial thought is that decision 
makers can take action which will influence the quality of performance 
of the resources they control. The extent of their influence is, 
however, not infinite as their decision strategies must be taken 

within some organisational constraints of time and resources. In the 

context of information systems operations the same conceptual reasoning 
should apply. Within the boundaries of the organisational environment 
and specifically, within the constraints imposed on the decision maker 
by the current stage of systems development, some movement is possible 
towards and away from a higher level of D. P. operations effectiveness. 
Any examination of the factors which influence the effectiveness of 
information systems operation should therefore differentiate between 

those which constitute the framework of the systems environment and 
those which are determined by management choice and individual charac- 

teristics. 

Boundary or contextual factors include aspects of organisation structure 

which are deemed to be constant over short time periods (for example, 

the nature of the company's operations, its size and geographical spread) 

and the stage of development of the information system. This latter 

situation, which to a large extent is a product of past management 

decisions , constrains current action. Aspects of it include the 

original decision to purchase a computer and the choice of applications 

for which it has been used. 

The contextual factors of the information system's environment may be 

described as stable, in that any changes which take place will do so 

very slowly. As these stable factors constrain managerial action and 

influence overall D. P. effectiveness it is important that they be 

included in this analysis. 

In the context of information system operations, management makes a 

choice between various methods of managing the information system 

operation. Whereas the stable factors are more concerned with describing 

the physical and static aspects of the system environment, choice factors 

are more concerned with action alternatives. 
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Aspects of D. P. management which are thought to increase the effectiveness 
and efficiency of D. P. operation include methods of project management, 
the extent of allocation of D. P. costs, the methods of selection and 
training of D. P. staff, the extent of top management support, and the 
level of user involvement. Some guidance as to which management choice 
factors are likely to be the most useful in identifying management 

contribution to systems' effectiveness is contained in the management 

literature and previous research. 

In order to identify specific management choice factors for inclusion in 

this study, the researcher used a selection process which examined both 

the literature and the actual D. P. environment. This process consisted 

of the following steps; an extensive search of the literature to 

identify those items thought to be most critical in the D. P. management 

activity; discussion with professionals engaged in teaching, consulting 

and managing in the data processing field; and finally, the use of 

in-depth case studies to refine the list generated from the first two 

steps. 

The final group of influencing factors stems from personal attributes 

of the individuals involved in the management, operation and use of the 

information system. Personal attributes include both aspects of 

personality and the training and experience of the individuals involved. 

A Conceptual Model of Influencing Factors in the Information System 

Environment. 

Organisational Context 

Management Factors 

Personal Factors 

Systems Context 

U) 
U) 
a) 
4) 

4J 
U 
Q) 
44 
w 

U) 

U) 

p 
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CONCLUSION: 

The purpose of this chapter has been to establish a simple model which 

will be used as the basis for two in-depth case studies. At the 

conclusion of this analysis the model will be expanded to include the 

critical factors in the information systems environment in more detail. 

0 
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CHAPTER FIVE 

EXPANDING THE CONCEPTUAL MODEL: 

A REVIEW OF TWO CASE STUDIES 
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INTRODUCTION 

The lack of research into the management aspects of information systems 

means that the researcher has had to use an exploratory approach to 

identifying critical factors in the information systems environment. 

Initially, a number of professionals connected with data processing 

management were interviewed. Academics were asked to give their 

judgement on the quality of the literature in the various computer 

journals, as the majority of writings in the computer management field 

are comprised of personal opinions and experiences rather than detailed 

research findings. A number of management consultants were approached 

in order to discover the extent to which they had found the presence of 

various problems in a cross-section of organisations. In the main, 

the consultants agreed on a small number of issues which are critical 

in the successful management of computer operations. Several data 

processing managers were also interviewed to identify the range of data 

which could be collected within the time and cost constraints of a 

comparative study. 

The interviews and literature search provide a fund of information about 

the information systems' environment with particular emphasis on the 

factors which are purported to lead to successful computer operations. 

The simple conceptual model outlined in Chapter Four provides a 

general framework for studying the influence of these factors. It 

is based upon the literature discussed in earlier chapters and the 

information gained from the interviews mentioned above. Two case 

studies were carried out in order to check this framework in a 

practical context and to provide a basis for further refinement and 

examination of the influencing factors. A description of these 

cases follow. 

0 
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CASE ONE :A SMALL MANUFACTURING FIRM CSMF LTD). 

Background. 

SMF Ltd is a small manufacturing company operating in the timber 
industry. Founded originally as a family company, the family members 
still hold a substantial number of the issued shares. The firm went 
public in the late 1950's. 

SMF Ltd produces two major types of timber products; one group is 

made substantially of wood and does not require upholstery, whilst 
the other has a wooden frame and requires substantial upholstery. Since 

the late 1950's SMF Ltd has split the manufacturing of these two lines 

into two quite distinct operations. The predominantly wood based 

furniture is made at the company's main site in the south east of 

England, whilst the upholstery division has been established in a small 

town in the Midlands some 250 miles from the main site. The Midlands 

site has grown steadily over the last decade and now equals the main 

production site in both turnover and numbers of operations staff. 

The company is currently divided functionally with production split 

between two production directors, one for each site. The other 

functional areas are finance, marketing and engineering. The produc- 

tion directors and the engineering director have been with the company 

for many years. The current managing director was for many years 

prior to his current appointment, the finance director. A new finance 

director has been appointed within the last year. The company has some 

difficulty in retaining marketing and sales managers, possibly due to 

the strong production bias of the company as well as a lack of willing- 

ness to delegate on the part of the last managing director, a member 

of the original owner family. The current marketing director has been 

with the company for two years. 

The company has experienced a steady growth in turnover over the last 

ten years. However, there still is a strong element of risk averseness 

and conservatism among the senior management. In the early 1960's, the 

company experienced a severe recession in its sales. "The bottom fell 

out of the market" was the comment of one manager. This period saw the 

closure of two of the three company factories and a major retrenchment 
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Of staff in the production areas. One of the major influences on the 

current strategy of the company is undoubtedly the fact that the current 

managing director and the three senior directors were involved in the 

process of rebuilding the company following that period. The attitude 

of the company to innovation, particularly in the computer area, has 

been affected by the caution arising out of that early experience. 

Computer Systems History. 

SMF Ltd was an early starter in the automated data processing field in 

the United Kingdom. Punch card unit record' equipment was introduced 

in 1958 and remained the only venture into the data processing area 

until a small IBM main frame computer was acquired in 1968. By 1968 

they were clearly lagging behind their contemporaries, however it is 

interesting to note that, at the time they introduced the IBM computer, 

they were the first in the U. K. to introduce a full disk-based system. 

The decision to move to a computer was taken only after lengthy 

investigation and perhaps its success had much to do with the fact that 

the manager in charge of data processing at the time had been with the 

company for at least two decades, twelve of those years being spent in 

non-data processing areas. 

The computer function was initially placed under the engineering 

director as most of the work on the old punch card equipment was 

concerned with production and inventory control. In more recent years 

it has been put under the finance director for cost control reasons. 

The production areas are still the major users of the computer and it 

would appear that the other users of the computerised information system 

receive their reports almost as an offshoot of the production applica- 

tions. This orientation of the computer department partly reflects the 

orientation of the company as a whole towards production but also 

demonstrates the thinking behind the. move to a disk-system. It was 

acknowledged by the managers interviewed, that the greatest potential 

savings within the company, lie in getting the production systems 

operating smoothly. The major problems in the past have occurred in 

this area. It is therefore not unexpected that production have received 

mare attention than other areas. Major systems have been developed for 

the production area including such applications as production schedul- 

ing systems, inventory control, forward loading models and so on. 
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The Midlands factory has grown to such a point that there has been 

obvious benefits in computerizing work flow within the plant, and a 

new system has been recently developed. The existing production 

applications, developed for the SE site, were inappropriate for the 

upholstery division as, unlike the wooden furniture trade, it produces 
largely to customer specification rather than for stock. The work 
flow system, which was introduced at the Midland's site over a year 

ago, is based on a series of labels which are attached to components 

as they are made. The parts for a single job are gradually brought 

together as the job moves through a sequence of pre-specified 

operations. Production scheduling, machine loading, delivery fore- 

casting, inventory control and production statistics are now all based 

on the use of the computer generated labels. The label has now become 

the basic input and output document in the production area for the Mid- 

lands operations. Computer output, including the next batch of pre- 

printed labels, are sent up to the Midland's site by the nightly truck 

used for transferring furniture parts between the two sites. Input 

data, which would include the used labels, is sent down to head 

office by a similar method. 

The increased work load on the computer, which arose from the increased 

attention given to the Midland site, led to the acquisition of a larger 

IBM computer in 1972. SMF Ltd required that it be able to support 

time-sharing facilities. The data processing department has been 

experimenting with on-line enquiry for the last eighteen months and 

will, in late 1977, introduce an on-line enquiry system to handle 

customer orders. 

Organisation of the Data Processing Function. 

The computer facilities are located in the main office building on the 

SE site. In the same building are all the administrative staff with 

the exception of those who are permanently sited in the Midlands. 

User department staff in head office thus have easy geographical 

access to computer staff. 

0 
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The data processing department itself is structured 'n the following 

manner: 

Data Processing 

Manager 

t 
Chief - Systems Operations 

Manager Programmer Manager 
II 

Programmers (5) Systems Data Computer 

Analysts Preparation Operators 

(2) Supervisor (3) 

Data Data 

Control (4) Preparation (9) 

All systems staff are located on the SE site. Systems work undertaken 

for the Midland's site requires the DPM and/or systems analysts to travel 

to the Midland's site and spend a few days to a couple of weeks there 

during the on-site investigation. 

User Staff - Computer Staff Communication Patterns. 

Throughout the study in this company, the users emphasised that 

virtually all contact with the DP staff was on a first name basis. 

The pattern which emerges is strongly informal. There are a number 

of contributing factors to this type of situation. In the first instance 

the firm is comparatively small (2000 employees), the number of indiv- 

iduals who would be involved with the computer systems operations is 

thus quite small, probably no more than 3-4 people in each department. 

The small physical size of the SE site and the unity of the business 

operations bring these people together quite frequently, often on an 

informal basis. 

Managers and directors are quite willing to allow less senior admin- 

istrative staff to deal directly with their opposite numbers in other 
11 

departments. The same communication process occurs between computer 

staff working on applications for a given user area. It is quite 

common for user staff to contact computer personnel on a direct basis. 
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This may be with regard to data preparation or computer printout, or 
it may simply be the first round in a series of such discussions over 

systems changes. 

It might be expected that the midland site personnel do not have the 

same degree of intimacy in their contact with the computer staff since 
they lack the day-to-day contact opportunities. It is nevertheless 

surprising, that apart from some frustration over the occasional delay 

in the computer output and the difficulty of sorting out processing 

problems over the telephone, they were remarkedly satisfied with the 

quality of contact they had with the data processing staff. 

Part of the explanation of the relative success of the communication 

between the users at the Midland site and the data processing staff 

must be directed to at least two individuals on the Midland site who 

act as intermediaries. The production controller, a manager directly 

under the plant manager, was previously a systems analyst with the 

firm and located on the SE site. He has-a long history with the 

company. Starting with the company direct from school as a manage- 

ment trainee, he spent several years in that capacity before moving 

to the data processing department. He left the company in the late 

1960's to move to a position as systems analyst in the city only to 

return to SMF some four years later. After a couple more years on the 

systems analysis side of the DP operations' he was offered the position 

of production controller at the Midland site. At the time the writer 

visited the site he had been there for about two years. As a former 

computer staff member, he was on very good terms with most of the 

current computer staff, particularly the more senior of them. 

People throughout the company said that this particular man was a 

major asset to the Midland site, and this was demonstrated during the 

period in which the introduction of the work flow system was under- 

taken. Now, two years after he joined the production area at the 

Midlands site, he acts as a major communication channel to the 

computer department. 

p 
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Another person on the Midland's site, who helped to overcome the 
problems of distance and complexity of the information systems opera- 
tions, was a works study engineer, He had been recruited in the 

Midlands but had recently undergone a two year training period with 
the 0&M Department on the SE site. He was thus familiar with the 

computer staff and the head office environment. His job required ' 

him to use a lot of computer output and in doing so he was often 

engaged-in discussions with the data processing department over 

missing or incorrect data. He contacted the computer personnel 

directly and, apart from some frustration in getting the new print- 

outs he required, he was relatively happy with the work of the DP 

department. 

6 

One of the most interesting aspects of the organisation of the Data 

Processing resources was the range of decisions that the data process- 

ing manager could make without gaining further approval. The conserva- 

tism and age of most of the directors meant that major equipment 

purchases were difficult to get approved, however once the acquisition 

had been made, the use of the facilities was almost entirely within the 

power of the DPM. All departments dealt with him directly when they 

wanted system changes. If they were lucky enough to gain his interest 

and support then the resources would be allocated to that job. The 

DPM, however, had his own ideas about how the developments should 

proceed and these generally took precedence over other work. Given 

the limited supply of systems and programming resources, this did mean 

that some areas were neglected for long periods. 

A formal committee of directors and senior managers did exist to 

overview the development of the information systems. This group met 

'as and when required'. The DPM and some of the managers saw the group 

as an information dissemination forum for the DPM rather than a 

decision making body. Most of the user managers agreed that major 

developments were agreed between the DPM and the finance director and 

possibly the general manager. Other managers and directors had little 

influence over the systems development process. 

Few companies can invest in computer processing without some setbacks, 

however, apart from those resulting from the poor performance of a 

software package, SMF seems to have achieved remarkedly good systems 

development. The DPM suggested that this was due, in the main, to two 
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factors. Firstly, the conservatism and risk averseness of the 

directors has meant that development has been slow and only well 

proven facilities have been acquired. Secondly, the DPM has built 

up a series of contacts with other Data Processing Managers of 

companies who have similar computer facilities. These informal links 

were used to pass on experience and to discuss technical hardware 

and software developments. 

CONCLUSION 

The success of the computer department was supported by the comments 

of the user managers to whom the writer talked. Although many factors 

have led to this situation, it is possible to identify a small number 

of factors which have had, or at least appeared to an outsider to have, 

the most influence. These are: 

a) The Data Processing Manager has a long history 

with the company in both data processing and junctional 

areas. 

b).. Communications are generally informal and fairly 

positive. 

c) The distant site has the advantage of an ex-computer 

staff member to provide liaison. 

0 
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CASE TWO ;A MULTINATIONAL COMPANY. 

Background. 

One of the largest manufacturing companies in the U. K. offered the 

writer the opportunity of examining the systems used by one of its 

manufacturing divisions. The multinational company, which will be 

referred to herein as 'International Transport Ltd' is the European 

branch of a large multinational vehicle manufacturer. International 

Transport Ltd (ITL), has been operating in the U. K. for several 
decades and has various plants located throughout the U. K. and Europe. 

A large share of the European operations are sited in Britain. 

ITL was reorganised about five years ago from a functionally organised 

company to an organisation based on product group divisions with central- 
ised supporting staff divisions. The major product divisions are trucks, 

car assembly, engines and transmissions. The staff support divisions 

are finance (which is responsible for all the EDP functions), sales and 

a division responsible for the joint activities of purchasing and 

shipping (see Diagram 5.1). The reorganisation created a new level of 

hierarchy not present in the old organisation, the product division 

head office. The various plants within the European company were re- 

grouped into product groups and placed under the control of divisional 

chief executives. Some staff personnel were placed in the divisions and 

report jointly to the head of the central staff division and the 

divisional chief executive. At both the divisional and local plant level 

there are thus administrative staff representing finance, sales and 

purchasing and shipping. 

The company is dominated by the finance division. Tight financial 

control is a primary objective of ITL and this emphasis has led to the 

development of a large centrally administered information system. The 

central systems department for the European group is located at the head 

office of the company in London. It regulates the financial effects of 

the company's operations through tight control over the level of invest- 

ment in raw materials, work in progress, finished goods and cash flows. 

The central systems can be depicted in two ways. Firstly as a huge data 

base of information used in the control of operations throughout all the 

plants in Europe, and secondly it represents a considerable investment 

in a network of computer facilities linking the divisions and plants to 

the central computer. These two models are depicted in Diagrams 5.2 

r7 
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Long range plans 
for new product 
introduction 

I Engineering 
specifications 
for product parts 
and assembly 

Production Parts Production Sales 
Schedules -4Pequi, re! Control Orders 

I` ments tI 

CENTRAL DATA BANK 

Purchasing Supply of 
orders )parts to 
placed plants 

DIAGRAM 5.2 : Central Production Control System of ITL 

Delivery 
of finished 
goods to 
agents 

Courier deliveries to Remote computers 
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DIAGRAM 5.3 : Computer Network Supporting the Central Systems of ITL 

The central systems department is responsible for the design and main- 

tenance of all applications run on the central computer, for the 

establishment of documentation, systems design and programming standards, 

and for approving the allocation of funds for all systems work in the 

divisions and plants. 

Within each division there is a systems manager who is responsible for 

all the data processing staff employed within that division. The systems 

manager reports jointly to his own division's chief executive as well 

as to the central systems manager. The systems manager in the division 

is responsible for the division's systems work and for the liaison with 

the central systems staff. Liaison matters include central systems 

development and maintenance as it affects his division, the monitoring 

of current systems performance and the development and maintenance of 

the division's own systems. The divisional systems managers meet with 

the central systems manager once every two months to discuss problems 

and developments. They meet in smaller groups more frequently. 
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Central systems keeps a directory of all systems developed within ITL 
Europe and circulates the details of the most recent developments to 
the divisional systems managers once a quarter. A divisional systems 
manager can thus see if another division has introduced an application 
which may be of benefit to his own area. The diversity of the equipment 
and the differing range of sizes and configurations however, often 
restricts-the transfer of application knowledge to the broad systems 
concepts. only. ITL is gradually moving towards more standardized equip- 
ment so that such transfers can be more easily performed. Greater 

attention to a more restricted set of programming standards would have 

made such transfers easier but this area has lacked attention in the 
past. 

As the writer was asked to concentrate his research in one division only, 
the remainder of this case will be concerned with the systems environ- 

ment as it was encountered in the ITL Truck Division. 

The Truck Division (T. D. ). 

The truck division of ITL is responsible for the assembly of all 

commercial vans and trucks sold by the company. Operations are concen- 

trated in three assembly plants; West London, Southern England and the 

Netherlands. The head office of the truck division is located in North 

London about 10 miles from the Central European head office of ITL. 

Administrative staff within the division can be roughly divided into 

two main groups; divisional and plant. The divisional staff comprise 

administrative staff located at the division's head office site and 

divisional support staff who are located on site at each of the three 

plants. All other staff in the division are plant personnel who are 

involved in overseeing several hundreds of hourly paid operators. 

The computer systems personnel in the truck division is made up of a 

systems manager who has reporting to him a number of systems analysts/ 

programmers. He is located at the division's North London head office, 

but spends a considerable amount of his time on site at the three plants. 

The systems analysts are located on the two U. K. plant sites, four of 

them at the West London plant and two at the Southern England plant. 

They tend to spend most of their time at their base site but can be 

transferred to other sites for short durations as the need arises. 



80. 

No computing eclu ent ýs located at the division head office, The 

small amount of input and output generation by the managers in division 
head office is handled by post or courier. As most of the computer 
output required is not time critical, that is, it is not used to control 
production lines and so on, the system appears to cope quite adequately 
with their needs. The plant at West London has two computers, both 
fairly small, which are linked to the Central Systems computer in London. 
The Southern England plant also has a small computer similarly linked 

to the Central Systems computer. The plant in the Netherlands does not 
have its own computing facilities or systems staff. It uses a computer 

managed by the ITL sales division located on the same site. The sales 
division systems staff in the Netherlands will advise the local plant 

personnel and will provide assistance to the London divisional systems 

staff on systems development and maintenance related to the Netherlands 

operation, however, this arrangement is not favoured by the TD systems 

manager. 

The computer equipment on the U. K. plant sites is operated by computer 

staff who report to their plant controller. The plant controller has 

day-to-day responsibility rather than the systems manager TD, as there is 

a need for full time local control over computer operation. The con- 

troller was chosen to manage the local computer staff as both he and the 

systems manager TD report to the finance division of ITL. As systems 

development and maintenance are seen to be quite separate functions from 

computer operations and data preparation, the division of responsibility 

in this way, appears to function quite well. 

Executives at the TD head office were relatively satisfied with their 

systems support. Most operating decisions were taken at the plant level 

so they had little need for timely reports on such items as stock level 

and production line status, items which are critical at plant level. 

Reports to the TD head office executives were mainly of the 'update' 

kind, or summaries of past performance. For example, engineering 

specifications would be updated by a report from central systems, and 

the executive could request a status report of a part purchase contract. 

Reports would normally be delivered by courier from European head office 

if printed off the central systems computer, or would come by post if 

generated at a plant computer. Systems advice at TD head office was 

mainly provided by the TD systems manager. He was normally present in 

the TD head office at least once a week and could arrange for work to be 
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done for a head office TD user by requesting either central systems 

staff to do it or by asking one of his own systems staff at the plants 
to come over and handle the work. On occasions when the request was 

minimal he would do the work himself, This procedure seemed to be 

working to the satisfaction of the TD head office executives. 

User staff at the local plants required much more support and quicker 

turnaround for requests. Control of stock usage, production line flow 

and agent deliveries were monitored at the plant level. The central 

systems generated the stock status reports and the line schedules each 

morning on the computer printer at the local plant.. Delivery details, 

part specification changes and so on, were outputed at various times during 

the day from the central computer over the link to the local computers. 

In return the local computer staff prepared input on material usage and 

so on to be fed back into the main system. 

In the course of the examination of the Truck Division's systems environ- 

ment, the writer had the opportunity to visit the TD plant situated at 

West London. Details of the systems environment at that site follow. 

The West London Truck Assembly Plant. 

The West London truck assembly plant is responsible for the assembly of 

three types of trucks. Two of these are assembled on the main site 

(Plant 1) and the other on another site (Plant 2) about one mile away. 

Both of the sites had been acquired soon after World War II and had been 

converted to line operations. The assembly of the trucks was complex to 

administer as they could be subject to a large number of variations and 

options. In all, there were 620 different structural shapes and up to 

4,500 options available on most of these frames. For each combination, 

the plant administration had to have a list of assembly components 

required, which showed the order in which the parts would be required, 

the location of the items, the routing of the items to the correct point 

on the line and the exact time when they would be needed. In addition 

to the assembly requirements, the plant administration had to be able to 

keep track of each order so that it could inform the customer on its 

current state. The complexity of these requirements placed a very 

heavy burden on the plant administration and consequently resulted in a 

high dependence on the computer system. 
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The main admen stxatiye groups for the plant were located on the main 

plant site (Plant 11. These groups Included quality control, industrial 

relations, production control and the engineering group. Most of the 

controllers staff were located in offices at Plant 2, although the computer 

room and its 8 staff, the responsibility of the plant controller, were 

located on the Plant 1 site. Salaried personnel over the two sites, 

numbered about 320 and the number of hourly paid operatives was about 

2000. 

TD divisional staff located at the West London plant included 82 staff 

in the purchasing and shipping section, 40 in production scheduling and 

four systems analysts/programmers. The systems staff were the only TD 

divisional staff to be located at Plant 2, where they used an office 

next to the controllers group. 

It was estimated by the plant controller that 90% of productive computer 

time was used for central and TD work, with the remaining 10% being used 

for work which was for the plant only. The major part of the TD work 

was done for the purchasing and shipping group. The TD systems manager, 

in emphasising the importance of central systems to local operations, 

stated that the West London plant computer generated about 100,000 lines 

of computer output in the first two hours of each working day directly 

from the central system. Although only a small percentage of this 

output would be used in any one day, it was imperative that the 

information be available quickly when needed. Most of this data 

concerned stock status and production schedules. 

The plant did have some unique applications which were run on the 

plant's computer. In comparison to the computer time taken up by the 

central systems this was insignificant, yet it was viewed with pride 

by the local management. Local managers had the opportunity of putting 

forward proposals for local systems, and in the past some of these had 

been implemented. The TD systems manager indicated that he viewed the 

local applications as an important part of his systems strategy. Local 

applications could be expected to fall into the following categories: 

S 
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a) To produce one--off reports for local or 
TD management. 

b) To support a temporary situation which existed 
only at that site. 

C) To support an ongoing local situation which was 
unique to that site. 

d) To develop, test and revise an application which 

would subsequently be moved into the central 

system for general use. 

The TD systems manager and the local plant users thought it preferable 
for central systems to take over local applications once they had been 
developed, and incorporate them into the central programmes. This, they 

argued, released local computing resources so that other proposals could 
be developed. The only difficulties they saw in this procedure were 
that central systems was not as responsive to local conditions and 

changes to the central system to give a local user a better response, 

or more relevant data, was difficult to arrange. The local users 

recognised, however, that they represented only a few per cent of the 

European Division's sales and as a consequence such restrictions were 

inevitable. 

Requests for changes to central systems or local systems were dealt with 

by the TD systems staff located at the plant. Users said that if the 

changes sought were of a minor nature, and particularly if the changes 

were confined to the local applications, the systems staff would often 

'fit it in' without requiring any formal request or documentation. This 

was thought to be a very useful arrangement by the local users. A more 

substantive change, or a change which was to be made to the central 

systems, required a formal request to the TD systems manager. This would 

be expected to contain details of the anticipated benefits of the 

requested change. The TD systems manager would estimate the costs of 

the proposal, initiate discussion with the users and, if appropriate, 

arrange a systems investigation to be undertaken by his systems staff. 

Once the proposal had been initiated the users had confidence that the 

TD systems manager would see the proposal through and would keep them 

informed on its progress. Users seemed to have no difficulty working 
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With the TD systems staff. Theýx only negative comments related to the 
time that it took for changes to be made, not an unexpected user reaction 
in any organisation. 

Some user staff had sufficient programming knowledge to generate their 

own special reports. They were given instructions on how to set up the 

various report parameters required to produce a report, and having written 

out their report request statements on a prepared form, would pass the 

form on to the computer room for processing. These reports tended to be 

job or customer specific. They were relatively easy to produce but 

would have involved a lot of systems analysts time if they had been done 

regularly by the systems staff. However, users were not encouraged to 

request reports other than those within a fairly narrowly agreed range. 

The TD systems manager said that he desired that all other report 

requests come through one of his systems staff as the users often 

failed to recognise inherent problems involved in using certain files 

and the assumptions underlying the manner in which certain data had been 

measured or classified. Further, he stated that the user tended to use 

a report generation procedure which was often inefficient in its usage 

of computer time, as the manner of usage fell outside the limited boundaries 

originally intended. 

The good relationship which existed between the TD systems staff and the 

plant users can be traced to a number of significant factors. 

1. The systems staff are located on the plant site and 

are easily contacted. 

2. The TD systems staff were very familiar with the local 

needs, far more so than the systems staff at the central 

systems department. The local users thus preferred to 

work through the local TD systems staff even where the 

problem would be dealt with eventually by central systems 

staff. 

3. The TD systems manager recognised the importance of the 

relationship between TD systems staff and the users and 

consequently allowed many small requests to be approved 

without any formal procedure being applied. Larger 

requests were, however, treated formally and required 

documentation which included cost justification. 
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4. The TD systems manager had conducted a series of 
computer familiarisation seminars for the user 
executives and had encouraged them to generate ideas 

for systems' improvements. He also started a users' 

systems progress meeting, which now meets every 6-8 weeks, 
at which progress on current projects and systems requests 
are reviewed with himself and the local systems staff. 

The development of the users' seminars and the users' systems meetings 
had been encouraged by the new TD chief executive. He had been the 

previous Central systems manager prior to his appointment as the chief 
executive of the truck division. His move to the truck division brought 

about a new approach to systems' involvement in the division. The intro- 
duction of the user seminars stemmed from his support for greater user 
involvement in generating systems' ideas. The plant controller at the 
West London plant said that he had a number of user seminars planned 
for the next twelve months, using computer staff from the plant, TD 

systems staff and central systems staff. 

Allocation of funds for local systems' development and for modification 

of the central systems to suit local conditions could occur in several 
different ways. TD systems had a budget to cover ongoing projects and 

an amount to cover projects approved for commencement during the budget 

period. The allocation of funds for new work was decided by the plant 

manager and the TD systems manager. Costs were not allocated to the 

users for such projects, but approval had to be obtained for work done 

over the budget amount. All overtime was subject to executive approval 

and had to be documented and signed for, including any overtime put in 

by the systems staff. Generally most of the systems' requests were 

completed within the budget allocation, however, there were occasions 

when the only way a request could be processed in time was for the 

systems staff to work overtime. In this instance they required an 

allocation from the overtime hours budget, which was subsequently charged 

to the department's overtime budget. The TD systems manager also had an 

overtime budget and could sign for overtime work. If a situation arose 

where the systems manager disagreed with the priority the user wished 

to place on the job, the user manager could allocate overtime from his 

own budget, however such action reduced the amount of overtime available 

to his own staff. The plant manager and the divisional chief executive 

also had overtime allocations and either party could appeal to them for 
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further overtime funds if the s tuatj, on warranted 1t, Such action 
would normally require very careful analysis of the benefits of the 

work. This authorisation procedure had the effect of forcing users to 

consider their requests carefully before putting them forward. 

Systems' development in ITL thus has a number of different levels to it. 

Small jobs are often done informally, larger jobs can be funded out of 
the systems budget or the overtime budget. Capital expenditure on 

computer facilities is subject to a formal capital expenditure appraisal 

system and most capital equipment purchases in the computer systems 

area are normally approved at the full European Board level after a 

detailed investigation by the central systems staff. 

ýqTTMMAP V 

ITL has a highly complex network of computer systems which appear to 

dominate the manner in which local operations are managed. Managers 

at all levels in the company recognise that major benefits have accrued 

to the company by increased control gained from the computer investment. 

The combination of central computer and local computers is an essential 

part of the company's systems strategy, with the local computer opera- 

tions acting as a local communications point for the central systems. 

The input data is fed into the central systems at the local site and 

the local computer receives all the central computer generated instruc- 

tions on its printer. Some local autonomy exists in that the local 

plants can introduce their own applications, or can arrange for modif- 

ications to be made to the output from the central system to suit local 

needs. 

Co-ordination of systems development at both the centre and local 

level has been achieved through the use of a three tiered systems 

approach. Systems work is undertaken at the central systems department, 

at the divisional level by the divisional systems staff and at the 

local level by the divisional systems staff located at the plant sites. 

This approach gives local users ready access to computer facilities and 

systems advice, whilst retaining the advantages of the centralisation 

of control of production, sales and purchasing through the central 

systems network. 
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MAJOR DIFFERENCES IN THE TWO CASES. 

In comparing these two cases the writer is attempting to isolate only 
those differences which seemed to have some impact on the information 

systems environment. As the purpose of the case studies was to help 

expand the conceptual model, the important differences will be 

presented within the context of the original model. 

A. ORGANISATIONAL CONTEXT. 

1. Size and Dispersion of Operations 

Undoubtedly the major difference between SMF and ITL was the size 

of their operation. Whereas SMF was a small manufacturing company 

with most of their management on one site and only one other 

production site, ITL was a large multi-divisional company having 

numerous sites around the U. K. and in Europe. The major 

difference which appears to stem from this aspect of their 

operation is the degree of formalisation of their planning and 

control activities. The large ITL group was subject to quite 

rigid guidelines for the allocation of resources and a vast 

network of procedures were followed with respect to performance 

evaluation and internal co-ordination. Naturally, much of this 

formalisation spilt over into the management of the information 

system. For example, extensive documentation of systems projects 

and rigorous computer operation schedules were produced, formal 

meetings of data processing personnel were held to review progress 

and requests for systems work from user personnel required extensive 

cost/savings justification. 

SMF, on the other hand, was very informal in its management style. 

systems development was a personal affair with most of the impetus 

coming from the D. P. manager. Few formal documents were produced 

and informal communication was the normal method of keeping in 

touch with project development. The concentration of the main 

management functions at a single site also contributed to the 

personalised nature of the management process. 

0 
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2. Ownership. 

The difference in their ownership also appears to be of significance. 
SMF still has a member of the original shareholding family on the 
main board and the whole company is very much aware of the 'family 
business' aspect of their ownership. ITL, on the other hand, is a 
wholly owned subsidiary of a large multi-national U. S. based 
company. The impact of the ownership differences on systems 
development as one moves from personal shareholder interventions 
in SMF's case, to a process of system development in ITL's case 
which is determined by parent company regulations, cannot be over- 
looked. ITL also has the advantage of being able to use parent 

company knowledge and experience in the information systems field. 

3. Organisational location of D. P. Operations. 

A significant portion of the earlier discussion on information 

systems management was concerned with choosing the organisational 

location of the D. P. operations. Chapter 2 has discussed some of 

the thoughts and findings on this subject. 

Both SMF and ITL now have their D. P. Department under the Finance 

Director, however for SMF this is a more recent development. 

The attention given to this aspect of the organisational context, 

suggests that this parameter is of some importance. Its 

inclusion in this study should hopefully provide some insights 

into its influence on current levels of systems effectiveness. 

B. SYSTEMS CONTEXT. 

1. Age of Computing Experience. 

Clearly there is an experience component in operating a D. P. 

establishment. Most authors agree that the early period of 

development of a system is usually unsophisticated and often 

plagued with lack of control, poor time and cost performance 

" and low management awareness of exactly what computing support 

is required. Nolan (1973) argues that a D. P. department moves 

through successive managerial and operational changes over time, 

to become a highly sophisticated D. P. operation. 
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The managerial changes depicted by Nolan are related to various 
stages of growth of the D. P. budget. Although it is clear that 
this growth is over some time period, it cannot be inferred from 
his model that the passing of time alone will improve the effic- 
iency or effectiveness of the D. P. operations, and its influence 

is open to speculation once the initial period is 
past. Measures of the age of computing operations and size of the 
D. P. budget (Item 2 below), will be entered into the model as 
they are potentially influencing variables. Age could indicate 

some concept of the benefits to be derived from experience, whilst 
the D. P. budget brings into the model aspects of Nolan's work. 

2. Size of Operation. 

The difference in the size of the D. P. budgets of SMF and ITL is 

probably a multiplication factor of over 20. It should be expected 
that an operation of the size of the information system supported 
by ITL will have a different management approach to that of a 

small D. P. operation like SMF, and this was found to be the case. 

Whereas SMF was a very informal and loosely controlled operation, 

ITL was a widespread very formalised D. P. operation. 

Size need not in itself bring more formalised procedures but the 

difficulty of planning and controlling larger numbers of staff, 

particularly if spread over several sites, inevitably lends to 

more formal communication lines and more extensive documentation 

of work and performance. The size of the D. P. operation could be 

indicated by a number of size variables including number of D. P. 

staff, size of D. P. budget, level of operations and so on. 

3. Number of User Groups. 

The spread of D. P. operations from the original sponsor brings 

a new level of planning and communication problems into the 

systems environment. Whereas initially the D. P. manager probably 

only had to deal with his immediate superior, an extension of D. P. 

support to other functional areas means that he has to develop new 

communication lines and develop methods of rationing his resource 

among the competing groups. 
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The case studies detailed here show that apart from the simple 

growth of the number of user groups, the geographical dispersion 

of those groups can introduce further complications into the 

systems environment, namely those arising from the dispersion of 

computing equipment and computing staff. 

4. -The Location of the Computer Facilities. 

The access to computer equipment for data capture, report printing, 

program writing and on-line enquiry is one of the major differences 

between users located on the central computer site and those users 

in remote locations. There is clearly a difference between the 

situation where a user manager can physically walk to the computer 

room to make enquiries and the situation where a user manager 

receives computer printout in the post or via a courier. Errors 

detected at the point of entry are normally far easier to correct 

where the input is processed on the user department's own site than 

those where corrections are subject to mail enquiries or telephone 

conversations. Similarly, special reports or one-off enquiries 

are far easier to obtain where the user himself has the necessary 

equipment to make the enquiry entry, rather than communicating his 

wishes to another party on a distant site. 

The availability and type of local computer facilities is therefore 

likely to be a significant factor in the satisfaction of the user. 

It is proposed in this study to determine the computer facilities 

on the user's site using the following classification. 

Computing Facilities at User's Site. 

A. Main company computer centre 

B. Own computer installation 

C. Remote Job. Entry 

D. On-line enquiry terminals 

E. Data capture equipment 

F. No computing facilities 

IF 
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S. The Location of Computer Staff. 

Access to specialised knowledge about computer applications is 

also an important factor in the user's ability to solve systems 

malfunction, to arrange systems maintenance and to initiate 

discussion on new systems proposals. Face to face contact has 

been shown in both of the case studies to be an important element 
in the quality of the communication process between the users 

and the data processing staff. A geographically dispersed 

organisation must make some choice as to the amount of local 

computer staff support it wishes to maintain at the user's site. 

It would seem important to be able to distinguish between the 

various levels of systems advice available at the user's site, 

since the likely influence on effectiveness of a full-time systems 

capability on the user's site will be quite different from a 

part-time or visiting level of support. The nature of local 

computer staff support can be classified as follows. 

Computer Staff at the User's Site 

A. Full data processing staff 

B. Systems analysts 

C. Programmers 

D. Data Preparation staff 

E. No computer staff 

It will be assumed that a site which has systems analysts 

capability also has the support of programmers and data prepara- 

tion. Although this may not in fact always occur in practice, 

it is expected that the local users will use the local systems 

staff in their communications with the other D. P. staff and so 

effectively the situation will be the same. 

6. Technical Differences in Systems' Operation. 

The computing requirements of each organisation vary with the 

nature of its commercial operations. The extent of computing 

experience and the availability of funds for computer investment 

will influence the range of applications introduced. The outcome 

0 
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of these influences is a wide variety, in technical terms, of 
computing facilities with each computer department supporting 
an almost unique configuration of equipment and software. 
Because of this uniqueness it is virtually impossible to make 
valid comparisons of computer installations at a highly technical 

level of detail and in addition, it is probably not useful. It 

is, however, possible to identify major technical differences 

that appear to be meaningful because they involve a fundamental 

difference in the manner in which data processing is carried out 
in the organisation. The extent to which these differences 

influence system effectiveness is not clear, but as they are 

major administrative choices it is appropriate that they be 

considered. 

A small number of technical factors can be used to depict much of 

the technical sophistication of the computer operation. In this 

study the following will be used to test for the effect of 

technical differences. 

Use of Batch and/or Real time processing 

Level of computer networking. 

Level of operating system 

Use of a Data Base Management System 

C. MANAGEMENT CHOICE FACTORS. 

In any particular organisation management face a range of 

alternative approaches/procedures, one or a number of which must 

be selected in order to carry out the management activity and 

meet desired objectives. In choosing amongst those alternatives, 

management make a short-term committment to the use of a particular 

approach within the organisation. - 

The information literature and case study work identify a number 

of areas of management choice which appear to be of some significance 

to the achievement of effective information systems. These are 

described. below. 
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1. Performance Measures Used. 

A useful starting point in any discussion of planning and control 
is the manner in which the work of a company, division, group and 
individual is assessed. This will normally provide some insight 
into related aspects of management control, as particular perform- 
ance. measures are generally associated with other formal control 
mechanisms. Few D. P. operations, for instance, are reviewed by 

a profit measure as there is considerable difficulty in determining 

an appropriate price for outputs used internally in the organisa- 
tion. Comparison of the cost of operations to budget targets is 

more common, however the degree of budget achievement requires 
detailed expense accumulation and some formal budget. planning. 
User satisfaction measures and other informal methods are often 

used in the early stages of computer systems development, (Nolan 

1973). 

The case studies demonstrated the use of different performance 

measures. Whereas ITL has sophisticated budgeting and reporting 

systems, SMF was mainly controlled by equipment utilisation and 

user satisfaction. A larger sample is needed in order to determine 

if the method of performance measure used influences the level of 

systems effectiveness. 

2. Allocation of Costs. 

Considerable attention is given in the literature to the problems 

of controlling systems development and operating costs. Most of 

this discussion is concerned with project management, and in 

particular, the question of whether systems development and 

operating costs should be allocated to user areas. 

Statistics on cost allocation have been collected by the Peat 

Marwick Mitchell survey (1972) mentioned earlier, however the 

survey gives no indication of the effect of such practices on 

systems effectiveness. Their potential influence suggests that 

some measure of the extent of cost allocation should be included 

in the model. 

a 



94. 

3. Formal Integrative Devices. 

The importance of integration to the achievement of successful 
inter-department activities has already been discussed at some 
length. Integrative devices can be formal or informal in nature. 
The formal methods generally have some degree of structure and 

regularity and are normally associated with some level of formal 

documentation. Informal integrative devices on the other hand, 

are more spontaneous, lack regularity and are not normally subject 
to formal practices such as the use of agenda, minutes, regulations 

and so on. The case studies delineated a variety of both formal 

and informal integration practices used in the interaction of 

computer staff and user staff. 

In general, the existence of formal integrative methods is a 

result of a conscious management choice. For instance, the EDP 

steering committee used in SMF was a formal information dissemina- 

tion forum used by the D. P. manager to bring user management up to 

date on progress of system development, and more recently, to allow 

the user to voice any complaints. In ITL the joint meeting of the 

system managers and the meeting of the system manager of the truck 

division and the factory management were regular formal avenues of 

communication. 

Liaison officers can also be employed to act as a formal integrative 

mechanism, for instance, it can be shown in the SMF case, that a 

formal liaison role existed at the Midlandt factory site. In 

practice, the production controller was carrying out such a function, 

and User-D. P. staff communications were often channelled through 

him if a problem was thought by user management to involve a 

technical solution. Another formal integrative device is the 

systems project team. 

Unfortunately, the exact nature of formal user involvement in 

information systems operations is difficult to ascertain, as in 

practice, the user's involvement in a given computer operation 

can not only range from zero involvement to total responsibility, 

but also include several different aspects of involvement, for 

example, manpower at one level and project management at another. 



95. 

D. 

The complexity of this issue means that a simple measure of the 
extent of user involvement cannot cope with the different types 

of user involvement and consequently, it is not possible to 

meaningfully identify the degree of formalisation of that involve- 

ment. The use of an EDP steering committee and of liaison roles 

will be included in the model. User involvement in systems 

projects is included in the personal factors section of the 

conceptual model. 

4. Organisation of D. P. Operations. 

Although different D. P. managers have under their control 
different combinations of staff and equipment, they tend to 

create quite similar organisation structures. In practice, the 

main differences between D. P. departments arise from two areas 

of management choice; the method of allocation of systems 

maintenance work; and the type of specialisation, if any, of 

systems and programming staff. 

System maintenance has always presented an organisational problem 

to most D. P. managers. Few seem to be satisfied with their method 

of allocating this work and as the number of different ways of 

doing this is small, its inclusion in the study could provide 

insights into the effectiveness of these methods. The different 

arrangements of staff specialisation has been found to be impossible 

to quantify in a simple and meaningful manner. The case studies 

and the literature have proved to be insufficient to enable the 

writer to advance a consistent classification or scale upon which 

to test management selection in this area. 

PERSONAL FACTORS. 

A most important contribution sought from the case study work was 

the identification of relevant and objective personal attributes 

or parameters which could be shown to influence the perceived level 

of systems effectiveness, either for the company as a whole or for 

one person in particular. Clearly individual personality will 
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influence the actions taken by those personnel involved in 

computer operations, however the focus of this study is to 
identify those personal factors which can be influenced directly 

by managerial action. It is highly dubious whether organisations 
can substantially alter the personality of their manager, however 
it can alter their location, organisational position, future 

experience, frequency of communication, formalisation of commun- 
ication and so on. The case studies and the literature have 

suggested a number of factors which are of this type. These are 
described in detail below. 

1. D. P. Manager's Experience. 

The McKinsey study emphasised that it is important for a potential 

D. P. manager to have had functional experience (McKinsey 1968). 

In both case studies, all the senior D. P. Executives had had 

several years of functional experience so that it is impossible 

from this data alone to show what influence such experience might 

have. However inclusion of this factor in the model allows 

the testing of its influence on effectiveness across a range of 

different experience sets. 

2. Functional Manager Computer Experience. 

The case studies demonstrated that positive contribution arises 

from user management having computer user and/or computer special- 

ist experience. The earlier discussion on the effectiveness of 

integrative devices showed that this contribution arose from the 

improvement in communication between the different parties due to 

common language and experience. The importance that prior exper- 

ience plays in achieving good relationships between the user 

department staff and the computer staff was emphasised in the 

interviews with the two production controllers of SMF. The 

production controller at the Midland's plant had been trained as 

a systems analyst and at the time of the case study had excellent 

relationships with the computer staff. To a large extent, this 

. could be explained by his prior computer experience. His colleagues 

and some of the computer staff thought that his department had a 

considerable advantage over other functional departments in any 
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systems development project as he could represent the interests 

of his department throughout the development stages. 

Similarly, in the truck division of ITL, the replacement of the 

divisional chief executive with a manager who had previously been 

in charge of central systems, brought about new initiatives in 

the involvement of user managers in generating systems ideas. 

The prior computer experience of this person was a major factor 

in this change. 

It can also be hypothesised that user departments will become 

involved more in systems development work as they become more 

familiar with computer operations. For example, in ITL the 

generation of special reports by user staff occurs most frequently 

in a department which has had the use of computerised reports for 

over ten years. 

The user manager with greater systems experience is also more 

likely to be aware of new ideas for applications. The SMF case 

supports this proposition. A production controller in SMF, 

employed at the main company site, had worked for another company 

which had computerised production scheduling. His previous 

experience, which had increased his awareness of the potential for 

computerisation in the production area, led him to press for its 

use in new applications. 

3. Level of User Involvement and Personal Interaction. 

In the long term, the range and amount of services provided by the 

data processing department to a given user will be influenced by 

the nature and extent of the user's involvement in the planning 

and management of new systems projects, and the extent to which 

the actual work involved in the various data processing operations 

passes to the user staff. For example, data preparation work is 

often carried out by user staff. In the short term, the day-to-day 

relationship between user staff and D. P. staff will be influenced 

" by the level of interaction between them. 
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A major aspect of the user involvement in systems development is 

the extent to which the user is responsible for carrying out all, 

or part of, the systems operations. In the ITL case study, differ- 

ent user groups were responsible for some, or all, of their own 

data preparation, for initiating a limited selection of special 

reports, and for participating in any investigations of 

system's problems. It has already been stated in the discussion 

on previous research that the level of user involvement has been 

seen to be a key factor in the achievement of a high level of 

benefits from the computer investment. It is proposed in this 

study to identify, for each user group, the' extent to which they 

are responsible for, or participate in, the major systems operations. 

Clearly there is a major difference between a user group which 

designs its own system and a user group which only prepares its 

own data and therefore the type and extent of user involvement is 

an important variable in the model of systems effectiveness. The 

following areas for involvement will be considered. 

A. Systems planning and design 

B. Programming new systems 

C. Systems maintenance 

D. Data preparation/data input 

E. Operating computer 

Interaction between D. P. staff and user staff is normally at the 

level of personal contact. This contact can occur in a number of 

different ways and can be either formal or informal. The formal 

devices for bringing together the two groups have been discussed 

earlier and included the major formal integrative devices used in 

systems decision making. At the informal level, the main types 

of interaction are face-to-face contact, telephone conversation, 

and written communication. 

In the case studies, verbal contact, whether face-to-face or over 

the telephone, was found to be the most important form of commun- 

ication and the most frequent method used by the user managers 

0 to resolve D. P. problems. 
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Users preferred to discuss system problems with a contact on 
the D. P. staff before initiating formal requests for changes, 

and in general this procedure was preferred by the D. P. staff. 
Formal decision making procedures were thus often pre-empted 
by the earlier informal discussions. The personal contact was 

also seen by both user and D. P. staff as the quickest and most 

effective method of reducing uncertainty. 

Written communication was extensive between the user staff and 
D. P. staff in both cases. The complex nature of systems opera- 
tions leads to lengthy documentation of the current and proposed 

system procedures, the manner of operation of current data 

processing operations and the procedures used to arrive at 

major decisions regarding system changes. Written communication 

is thus very high, regardless of the systems' effectiveness. 

Undoubtedly some organisations will use documentation to better 

effect than others, however the quantity and frequency will 

not indicate the quality and importance or influence, of the 

non-verbal processes. 

The most important area of personal interaction in the interaction 

process appears to be personal verbal contact. It is therefore 

proposed to include an interaction variable in this study to 

measure the effect of this type of communication. 

A MODIFIED CONCEPTUAL MODEL 

The case study material, and the literature in both information 

systems and organisational behaviour, has helped the writer identify 

specific variables in the information systems' environment which appear 

to influence the effectiveness of the D. P. operations. 

In place of each of the main components of the original model it is 

now possible to list a number of variables which are expected to 

influence the effectiveness of the D. P. operations. A modified 

conceptual model is presented below. 

p 
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DIAGRAM 5: 4 

A Modified Conceptual Model of the Factors Expected to Influence 
Information System Effectiveness. 

PRIMARY LEVEL 

SECONDARY LEVEL 

Management 
Factors 

Performance 
measure 

Allocation of 
costs 

Formal Inte- 
grative Device 

Organisational Context 

Size and Dispersion of Operations 
Ownership 
Organisational location of D. P. Operations 

Systems Context 

Age of Computing Experience 
Size of Systems Operation 
Dispersion of Computing Staff and Equipment 
Technical Factors 

Organisation of 
D. P. Operations 

Effectiveness 
of 

Information 
Systems 

Operations 

Personal 
Factors 

D. P. Managers 
experience 

User Managers 
computer 
experience 

Level of User 
Involvement 
and personal 
interaction 

This model attempts to depict the influencing variables at three 

different levels. The first level, that of organisational context, 

is the most stable level and describes the environment within which 

systems operations are carried out. The next level is more immed- 

iate, and is comprised of systems context variables. These describe 

the systems environment within which management's day to day choices 

are made. The systems context provides a background of information 

on the computer system and its uses and thus gives a summary of the 

current state of development of the systems operations, within the 

organisational parameters of the first level. 

0 
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The remaining level of the model includes two categories of 
influencing factors. Management factors describe areas of resource 

use where the manager has a range of alternative methods open to him. 

A choice in each area represents a short term commitment by the 

organisation to a particular approach in that area. Personal 

factors describe individual characteristics which are expected to 

have some influence on the successful integration of the D. P. 

capabilities and the users needs. The factors included in this 

category are restricted to those aspects of the individual manager 

over which the organisation has some influence, that is, experience, 

training, level of inter-department contact, and so on. 

Ultimately all these factors combine to produce 

effectiveness. The purpose of the rest of this 

this model with comparative organisational data 

influence of each of these factors on measure o 

ness. 

Conclusion. 

information system 

study is to test 

to discover the 

f systems' effective- 

The two case studies presented in this chapter provide invaluable 

insights into the operation of information systems in practice. The 

interviews conducted in SMF and ITL enabled the researcher to add to 

the contributions of the literature and previous interviews and to 

identify many of the factors in the conceptual model. The case study 

work demonstrates the importance of this form of exploratory analysis 

in a discipline which is lacking in research findings. 

conceptual model was expanded and modified. 

Finally the 

p 
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CHAPTER SIX 

MEASURING THE EFFECTIVENESS OF 

INFORMATION SYSTEMS INVESTMENT 
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The information produced as output from the data processing cycle only 
has a potential meaning once it has been used as an input into a 
decision making process. Any measure of the benefit of a particular item 

of information must therefore find its source in its influence on 
the final decision, and the contribution stemming from that, made 
by the decision maker. The difficulty of finding a measure of the 

value of any item of information is severely hampered by this conversion 

process. The decision maker may not use the information, may not 

accept it in the manner in which it was collected, may add other 
information to it to arrive at some judgement, or may simply use it to 

confirm an already held belief. In fact, the decision maker may not 

even be able to describe how he arrives at his decision. The allocation 

of some quantifiable level of benefit to an individual item of data 

is therefore an impossible task. 

There are circumstances when a value can be placed on a system's 

investment. These occur where the impact of the information can be 

traced through the decision making process to the object of those 

decisions. For instance, a new inventory control system may be traced 

to a marked change in inventory levels or a new production scheduling 

system may be traced to reduced operation times. Such instances of 

directly traceable benefits are, however, unusual as it requires a one- 

for-one translation between new or improved information inputs and a 

discrete change in some performance measure. Normally the impact of 

the decision making process is absorbed into the overall fund of 

performance without leaving any specific trace of the benefits. 

In an attempt to trace the contribution that an information system 

makes to organisational performance, Henry Lucas (1975) developed a 

descriptive model of the use of an information system as it related 

to organisational performance. The model developed by Lucas (shown 

in diagram 6.1) demonstrates the difficulty of isolating the subjective 

and situational factors from the decision process. Lucas attempted to 

relate use of the information system to some measure of organisational 

performance, and concluded that: 

"... the relationship between the use of an information 

system and performance is complex. In general the relation- 
ship is expected to be influenced by the personal and 
situational variables .. (by) .. the decision style of the 
individual and the ability of the user to analyse information 

and take appropriate action. " 
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Diagram 6.1: A Descriptive Model of the use of an Information 

System and Performance 

QUALITY SITUATIONAL 
OF THE AND 
SYSTEM PERSONAL 

FACTORS 

ATTITUDES 
AND 

PERCEPTIONS 
N 

USE OF 
INFORMATION -o 

DECISION 

SYSTEM STYLE 

.41 ANALYSIS 

PERFORMANCE ý---- ACTION 

Source: H. Lucas (1975) 

The results of the Lucas study into the relationship between the use 

of a sales information system and the performance of the sales 

force, indicated that the use of the information capabilities of a 

system was heavily influenced by individual decision making styles and 

situational factors. In his concluding comments Lucas argues for 

greater flexibility in systems design so that these personal factors 

can be more readily catered for. He also recommended that system 

designers should include more user research in the development of 

systems. 

Although Lucas provides some interesting insights into the problems 

of measuring-the effectiveness of information systems, it is desirable 

to expand his model to take into account other factors which he did 

not consider. Lucas was concerned with relating USE of the systems 

output to performance. As he admits, there is a tenuous relationship 

if USE, as a measure of performance, is to be taken as a surrogate 

for systems effectiveness. Other information sources, both internal 

and external, are available to the decision maker and must be 

considered. 
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The decision maker is a focal point for information from the data 

processing system, informal and formal communication inside the 

organisation which do not form part of the data processing system, 
external information in the form of reports, journals, newspapers, 
business and personal contacts and so on. The reports produced by 

the computerised information system may form only a small segment of 

a number of informational inputs to his decision making process. 
Even within the more formalised data processing systems, different 

types of information can arise on the same subject matter. 

Outputs from a computerised information system should be responsive 
to the decision needs of the decison maker. Those needs may vary 

with time and circumstances. Samuel Eilon (1968) has suggested that 

a classification of system outputs can contribute to a better under- 

standing of data processing. He suggests a classification of reports 

which indicates its source, (internal or external), its time horizon, 

(past or current), its activity base, (triggered at a given time or 

by a stated event), and its frequency, (regular, pre-defined or random). 

The benefit of such a classification scheme is that it focuses attention 

on the difficulty of identifying a particular output as the sole 

contribution of a system investment. Not only can information be 

automatically produced by pre-determined triggers, but the decision 

maker can also request additional detail, a one-off report, or an 

enhancement of the system itself. The relationship of the decision 

maker is thus interactive in nature. 

Diagramatically, the situation could be depicted as follows: 

Diagram 6.2: Relationship of Decision Maker to Existing Information 

System 

0 

ADDITIONAL ENQUIRIES 

EXISTING ----, ONE-OFF REPORTS a USE OF 

DATA BASE REPORTS 
BY 

PREDETERMINED REPORTS DECISION MAKER 
TRIGGERED BY TIME, 

EVENTS, ETC. 

CHANGE IF NEEDS UNSATISFIED 

DATA BASE *---REQUEST FOR ENHANCEMENT 
TO INFORMATION SYSTEM 
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Application of any measure of use of system outputs is made extremely 
complex by this interactive process. One executive may use few 

reports but consider them of considerable influence in his decision 

choice, while another executive may be continually asking for additional 
information but use the information only occasionally as major inputs 
into his final decision. The multiplicity of report types and the 

varying degrees of reliance on the information contained within them 

means that the approach taken by Lucas in his study has limited 

application. 

A further complicating issue in deriving a measure of the level of 
benefits stemming from the use of a given set of information reports, 

is the general inadequacy of the available performance measures. 

Traditionally accounting rules have been used to specify quantifiable 

benefits, however the inability of the traditional financial performance 

measures to take into account more than the black and white skeleton 

of costs and revenues, and the inadequacy of even that process in 

times of inflation, reflects a serious weakness in the ability of 

organisations to indicate the result of changing systems investment. 

Other achievement measures such as market share, turnover, repeat sales 

and so on, can be used to indicate performance, but complex combinations 

of these measures are meaningless. Perhaps the most serious weakness of 

the current state of the art in performance measuring is the lack of 

quantification of such factors as employee development, social 

responsibility, employee morale, product and market development, the 

achievement of personal non-financial objectives, and so on. It is 

simply not possible at this stage to objectively determine the benefits 

of decision making in such qualitative areas. 

The complexity of the decision process thus suggests that the measure- 

ment of the effectiveness of an information system is a near impossible 

task, except in those instances where a one-to-one relationship between 

resource use and change in information'systems can be identified. 

Such highly structured situations are uncommon. In most cases the 

decision maker will find it difficult to segment the influence on 

his decisions into that which stems from the system outputs, the 

informal communication system, his external contacts, his memory of 

past events and so on. For many decisions it is not possible to 

identify the contribution of the individual decision maker and, as a 

consequence, the only measure of organisational effectiveness is the 
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long run performance of the organisation as a whole. As this measure 
incorporates all decisions and numerous other influences it is a 
very poor indicator of individual performance let alone systems per- 
formance. 

Since no direct measure of information systems effectiveness can be 

adequately developed it is necessary to use some surrogate measures. 
There have been a number of studies of information systems over the 
last decade which have incorporated some such measure of systems 
effectiveness. The intention of the authors has not necessarily been 
to indicate that their measure is a measure of systems effectiveness, 
but it is possible to use them in that context. 

Various approaches to the development of an effectiveness measure are 
shown below. 

Diagram 6.3: Measurement of Effective Information Systems 

INDIVIDUAL 
PROJECTS 

0000e 
e 

Post EvaluationAC Level of Use User Satisfaction 
Audit (BIM of System '(Seward, 1973) 
Survey, 1971) Capabilities (Powers & Dickson, 

(Lucas, 1975) (Edstom, 1977) 

TOTAL 
INFORMATION 

SYSTEM 

Quasi User Attitudes User Satisfaction 
Efficiency (BIM Survey, (McKinsey, 1968) 
(Hooper, 1966) 1971) 

1973) 

The writer has classified the known measures of effectiveness into 

those which clearly relate to measures of the use of individual systems 

applications and those which have attempted to measure the performance 

of the total information system investment. 

The post evaluation audit is commonly used in practice to give 

management feedback on the performance of an individual system. 

In general, it requires an evaluation of the systems output against the 

anticipated benefits. It is often used as a method of reviewing the 

system design process, and is supposed to demonstrate the extent to 
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which expected cost levels and system benefits have been achieved. 
The British Institute of Management Study (1971) concludes that the 

major benefit of such a review is to see what went wrong during the 
design and implementation of the system, so as to avoid making the 

same mistakes again. Since all costs and benefits cannot be measured 
and many cannot be clearly identified, the post implementation review 

concentrates on a limited segment of the systems effects. It is 

therefore not an adequate measure of effectiveness. 

The measure used by Lucas has already been discussed. This measure 
has limited application as an indicator of effectiveness. The Powers 

and Dickson (1973) study attempted to measure the effectiveness of 

individual projects in a number of ways, including a measure of user 

satisfaction. The measure of user satisfaction was described by them 

as, "the attitude of managers receiving project products relative 

to how well their information needs were being satisfied". In 

addition, they used three other measures of project success; namely, 

project time to completion, project cost and the impact of the project 

on computer operations. 

The criteria of project success used in this study, were found to be 

statistically independent. That is, user satisfaction was not found to 

be statistically correlated with time or cost achievement or degree 

of computer operations change. The items found to be positively 

associated with user satisfaction were as follows: 

- early participation of user managers in project design 

- low turnover of project personnel 

- initiation of project 

- length of project's staff's experience in organisation 

- size of data processing system group 

The only negatively associated factor was whether analysts and 

programmers were separated in the data processing department organisation. 

Unfortunately, Powers and Dickson do not elaborate on their measure 

of User Satisfaction, so that it is not possible to see how they 

constructed it. 

One measure of effectiveness that has been developed for measuring 

the performance of individual systems, is based on the satisfaction 
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of the user with systems reports. Seward (1973) based his measurements 
on specific facets of individual reports generated from a given 
information system, and defined an effective information system in the 
following manner: 

"An effective information system may be defined as one 
which delivers the correct information to the decision 
maker in the proper format, in the proper level of 
detail, and with the proper frequency for the optimal 
resource commitment. " 

Seward then measured effectiveness by taking individual assessments 

of the degree to which users were satisfied with the content, format 

and timing of a particular report. This method however, has a number 

of limitations. Few information systems are designed in such a way 

as to preclude the user requesting a special report. Systems outputs 

are therefore not limited to the regular reports. A measure of an 
information systems effectiveness needs to take into account the total 

information outputs of the system, not just a sub-set of them. Seward's 

measurements are, however, still appropriate for the assessment of the 

effectiveness of a given report. 

Edstom (1977) examined the degree of influence of user staff in the 

development of information systems projects, and related the level 

of influence of the users to project success. He used as a measure 

of project success, a user satisfaction score made up from an 

average of four involved person's scores on a seven point satisfaction 

scale ranging from complete failure to complete success of the 

project. His results showed a positive association between perceived 

success of the project and user influence in the systems development 

process. User influence was found to be especially important in 

determining the scope of the new system and the information needs at 

the systems analysis stage. The Edstrom study gives a user satis- 

faction measure which could be further developed to measure several 

aspects of project success. 

A number of measures have been used in previous studies to measure 

the effectiveness of the total information system. Most of these have 

in fact been measures of user satisfaction of one sort or another. 

The'user satisfaction measures, including McKinsey's (1968), will be 

discussed more fully later. A measure of effectiveness developed by 

D. W. Hooper (1966) in his U. K. survey on the placement of the data 

processing function, asked the following questions in relation to the 
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'efficiency' of the computer investment. 

"Has the installation been 'mechanically' efficient 
as was originally expected? 

"Has the output information come up to expectation, 
in the use obtained? 

"Have significant savings been achieved? 

"Has the installation 'paid its way'? " 

The second of the above questions is possibly the nearest to a measure 

of effectiveness. That is - 'Has the system achieved what was 

expected of it? '. The question does, however, leave out a significant 

range of possible benefits - those which were not anticipated. In 

addition the last two of Hooper's questions would leave out the 

unquantifiable outcomes of systems investment. It is interesting to 

note that in Hooper's results only 18% of his respondents admitted 

that they had gained the benefits they set out to achieve. 

There have been a number of effectiveness measures developed which are 

based on some aspect of User Satisfaction. (Diagram 6.4) 

Diagram 6.4: User Satisfaction with Total Information Systems 

STATIC LONGITUDINAL 
MEASURES MEASURES 

Level of current Level of achievement Attitude questions 
User Satisfaction of possible benefits (BIM, 1971) 

(no examples) (Peat, Marwick, (McKinsey, 1968) 
Mitchell, 1972) 

Static user satisfaction measures found in the published literature 

have only dealt with segments of the information system. For instance, 

Seward (1973) investigated user satisfaction with individual systems 

reports while Powers and Dickson (1973) and Edstrom (1977) concentrated 

on individual project 

above, the BIM survey 

The BIM survey (1971) 

comparatively simple 

report on the results 

success. Of the longitudinal measures mentioned 

attitude question is the most simplistic. 

set up a question on effectiveness that was 

in its approach. Unfortunately they failed to 

of the question, which took the following form: 
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"Overall would you consider your installation to be 
Very profitable/successful? () 

Profitable/successful? () 

Of doubtful value? () 

A drain on your resources? ( )ýý 

The BIM have no record of the results from that question either 
in their published report or in their files from the survey. It 
is impossible to predict at this point how well such an approach would 
work, however there is no apriori reason to suggest that this type 
of attitudinal approach would not be a good indicator of user opinion. 

The Peat Marwick Mitchell (PMM) survey (1972) required the respondent 
to give a more detailed assessment of the benefits arising from computer 
investment. They asked their respondents to list the benefits and 
disadvantages that had been received from the current system. 
Unfortunately, the results are somewhat suspect as over half the 

respondents were Data Processing Managers who, one assumes, were 

responsible for the current systems development. Although many of 
the benefits detailed in the PMM results were of a technical nature 

and did not relate to benefits the user areas would gain, (PMM 1972 

Tables FI and FII), the survey does indicate that individuals are 

willing to describe overall benefits and costs. 

McKinsey (1968) used a subjective measure of user satisfaction based 

on the interviewer's estimate of user satisfaction. This user-score 

was derived after discussion with the chief executive. Unfortunately, 

their survey methodology does not provide any operational details of 

the construction of the measure. 

DEVELOPING USER SATISFACTION MEASURES 

A user satisfaction measure could be as simple as that proposed by 

the British Institute of Management (1971), or it could be more complex 

and request a much more detailed analysis of company benefits from the 

computer investment. In the Peat Marwick Mitchell (1972) survey where 

respondents were asked to list benefits that they had achieved from 

the 'computer application, twenty-nine per cent reported that benefits 

included 'reduced total cost of administration', twenty-two per cent 

indicated that 'increased efficiency' was a benefit, and so on. There 
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is also general agreement amongst researchers in the information 

system field that user satisfaction is a useful and valid measure 

of systems effectiveness, although it is by no means the only criteria 

of success which has provided useful insights into the management of 

computer operations. Powers and Dickson (1973), for example, contrasted 

user satisfaction with several other measures of information systems 

project success. User satisfaction does, however, provide a measurement 

criteria which can be applied to both individual aspects of computer 

operations as well as to generalised characteristics and is, therefore, 

a flexible tool for research purposes. It is proposed to base the 

data analysis in this project on the concept of user satisfaction as 

the measure of systems effectiveness. 

As a measure of effectiveness is an important aspect of this study, 

it is important that some consideration be given to different ways 

of collecting user satisfaction information and what these measures 

could mean. Questions which relate to this issue include: 

- Does the measure distinguish between long term and 
short term benefits? 

- How specific should the measure be, that is, should it 

address itself to stated aspects of data processing 
operations like system maintenance or data input? 

- Is there a difference between an opinion and an attitude? 
Which one should the survey direct itself to? 

- Will the user have general attitudes like the BIM question, 
and specific attitudes, like for instance, about the timing 

of specific reports? 

Seward (1973) has shown that user satisfaction can be split into 

different aspects of the same subject. For instance, he looked 

separately at the format of reports, the detail in the reports and the 

timing of the reports. 

A review of the existing work on user satisfaction suggests that a 

multiple-question approach to the measurement of user satisfaction 

may be feasible. An approach which asks the user a number of specific 

and general questions would have the advantage of giving greater 

reliability to the final user satisfaction measure. Several questions 

dealing with a common aspect of user satisfaction could be inserted, 

thus building into the data collection process elements to check on 
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internal consistency. A multiplicity of approaches would also help 
to gather information on different aspects of the user's satisfaction, 
for instance, satisfaction with the achieved benefits from the computer 
investment and satisfaction with current operations. 

Comments of user managers about the performance of the data processing 
department, made in discussion with the researcher, tended to fall into 
the following categories: 

(a) Benefits achieved by the computer. 
(b) The level of decision making support provided by 

the computer system. 
(c) General attitudes to computers, computer staff and 

to the amount of money invested in computers. 

(d) Specific attitudes and complaints about individual 
applications or data processing operations. 

It would appear, therefore, that users are able to distinguish between 

various aspects of information systems operations. 

Both BIM (1971) and Edstrom (1977) used a single question on user 

satisfaction which required the user to combine, into a single response, 

his differing satisfactions in a number of areas, including those 

listed above. If user satisfaction on different aspects of computer 

systems operations could be separated then a much more powerful fund 

of information on the composition of user satisfaction would be 

available for analysis. A major contribution of the PMM (1972) 

survey and Seward (1973) work has been to show that several questions 

can be used to gain information about different aspects of user 

satisfaction. 

It. was decided by the author, that in this study, four different 

question types would be used to collect the user satisfaction 

information. These were: 

(a) To ask the user manager to nominate, for a specified list 

of company characteristics, the level of benefits achieved 
as a direct result of computer investment. 

(b) To ask the user to indicate the gap between the amount of 
effort that had been put into providing him with specified 
management information and the level of support he had 

received from that investment. 
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(c) To ask the user to specify, for a range of questions about 
specific information system operations, a level of satis- 
faction with various aspects of computer staff performance. 

(d) To ask the user to indicate his own attitude about various 
aspects of computer systems by stating a level of agreement 
with a selection of attitude statements. 

The first three categories represent main areas of user concern with 
data processing operations whilst the last is a general attitude 
category, not directly related to specific operations. In considering 
what areas should be subject to attention in the questionnaire, 
the author has taken into account the questions used in the previous 
U. K. studies (Hooper, 1966; BIM, 1972; and PMM, 1972), the information 

systems literature and the writers prior discussions with user managers. 
The categories do not include all the areas where users have expressed 

opinions or attitudes about the effectiveness of data processing 

operations, but they do, in the writer's opinion, cover the most 
important issues. 

A. Impact of Computer Operations 

The literature abounds with comments about the sort of benefits that 

can be, or have been, achieved from investment in computer systems. 

The PMM survey (1972) required their respondents to list the benefits 

they had gained from their present applications. The difficulty. of 

using the PMM approach is that the user could mention no benefits, or 

ten, or twenty benefits without giving any indication of the level of 

benefit. In addition, this type of question fails to identify low 

achievement of benefit by a particular user, in an area mentioned by 

other users as one in which considerable positive benefits have been 

received. 

The approach taken in this study with respect to gaining information 

about user's perceptions of the benefits gained from computer application, 

was firstly to get the user to confine his comments to a given list of 

potential benefits, which would allow comparison to be made intra- 

organisation and between organisations, and secondly to have the user 

indicate the level of impact of the computer in each of the potential 

benefit areas. 
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The list of organisational areas which were included in the final 

survey questionnaire, were selected after an exhaustive elimination 

process. Benefits mentioned in the BIM (1972) study, the PMM (1972) 

survey, the Hooper (1966) study, and various books and articles, were 
listed and then grouped. Duplicates and close alternatives were 

eliminated and the final list then vetted by a number of people 
familiar with the subject area. The final list of items was as follows: 

Impact of Computer Operations On: 

Timeliness of information 

Accuracy of information. 

Relevance of information. 

Level of working capital. 

Level of operating costs. 

Sales volume. 

Level of employee productivity. 

Quality of customer service. 

Quality of co-ordination between departments. 

Ability of the company to respond to change. 

Efficiency of production operations. 

For each of these items the user was asked to select one of the 

following columns to indicate the impact of the computer investment: 

Considerable Some No Some Considerable 
Improvement Improvement Effect Deterioration Deterioration 
in Results in Results in Results in Results 

This scale appeared to receive a more consistent response during the 

testing stage than other scales using 'positive' and 'negative' 

expressions or using the word 'benefits' or 'level of achievement'. 

The questions appear on Page 3 in the User Manager Questionnaire, 

Appendix 2. 

B. Level of Information Support for Decision Making 

In order to identify the extent to which a user thought he received 

adequate or inadequate information to carry out his decision making 

requirements, a question was drafted asking him to indicate the level 
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of support provided by the computer system investment for his 
information needs. It was decided to specify various areas of 
information use and ask the user to respond to each category. 
various categories were: 

1. Record Keeping. 

2. Detailed Data Availability. 

3. Data Analysis and Exception Reporting. 
4. Generating Instructions for Resource Allocation. 
5. Development of Planning Models. 

The 

In order to relate his response to the computer investment in each 
category, an additional question asked the user to indicate what level 

of importance had been placed on each of these areas in allocating 
funds to various system applications. These questions appear on 
pages 4 and 5 of the User Manager Questionnaire, Appendix 2. 

Unfortunately, it was found that even though the questions had been 

tested in the case study frims, the meanings of specific terms in the 

questions were interpreted inconsistently and these questions had to 

be later discarded for the purposes of this study. 

C. Level of User Satisfaction with Specific operations 

Early discussion with user managers indicated that they were willing 

to discuss specific aspects of data processing operations and give some 

indication of the quality of the service that they were receiving. 

In order to tap this detailed information about user satisfaction, 

it was proposed to split up the current data processing operations into 

systems maintenance, computer room operations and data preparation and 

ask specific questions about each one. Answers would be given as a 

tick against a five point scale which ran from 'Highly Dissatisfied' to 

'Highly Satisfied'. 

For each of these three areas, it was desirable to ask a number of 

questions about the unique elements of that operation, like for 

instance, 'Are reports on time? ' for computer room operations. Also, 

it was thought desirable to ask common questions like - 'What is the 

quality of work of data processing staff for this particular operation? '. 

Altogether, eighteen questions were asked using this format, although 

two questions had to be rejected after data collection had finished. 
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These two questions related to the cost of computer operation and 
were eliminated because it was found that few users had sufficient 
knowledge of the cost of specific operations to make a sensible comment 
on this aspect of performance. 

The level of satisfaction questions appear on pages 6 and 7 of the 

User Managers Questionnaire, Appendix 2. 

D. Attitude Questions 

Attitude questions pose many problems for the questionnaire designer. 

It is desirable to have questions which are interpreted consistently, 
have good discriminatory powers and address the common underlying 

attitude that is being investigated. Unfortunately, designing 'good' 

attitude questions is a difficult task and requires many trials before 

a set of questions showing these attributes is found. 

The approach taken in this study was to pre-test a large number of 

attitude questions to identify a select number which gave reasonable 

achievement on these selection criteria. A. description of the pilot 

test in which these questions were tested is given in Appendix 4. 

The end result of that pilot test was a set of thirteen questions 

(shown in pages 8 and 9 of the User Managers Questionnaire, Appendix 2) 

which tended to group into three distinct attitudes. These areas were: 

- Attitudes towards the level of benefits received from 
the computer investment. 

- Attitudes towards the quality of communications with 
data processing staff. 

- General attitudes towards computing. 

The scales upon which the user had to respond were tailored to the 

specific question, but were generally of the 'Highly Agree' to 

'Highly Disagree' type. 

GENERATING THE USER SATISFACTION MEASURES 

With the exclusion of the two questions on cost and the deletion of 

the entire question on level of information support, the data collected 

from user managers gave forty individual items of opinion and attitude 
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data. These were grouped as follows: 

Impact of Computer 

Level of Satisfaction with 
specific operation 

11 items 

16 items 

Individual attitude questions 13 items 

It was decided to use Factor Analysis to identify underlying user 

satisfaction components. This statistical method reduces a large 

number of data items to a small number of 'factors' or common com- 

ponents. In addition, each individual question is given a weighting 

for each factor which measures the extent of the variation in the 

factor explained by the question (ie., a regression weight). Some 

items will be strongly associated with a particular factor whilst others 

will have weak associations with all factors. From these weightings it 

is possible to identify a smaller set of questions which explain a 

significant proportion of the explained variation for each factor. 

In this way a minimum number of selected questions can be 

used to measure each component (factor) of user satisfaction. 

The factor analysis program, part of the SPSS package used for the 

data reduction, applied an orthogonal rotated factor analysis method 

to the data. Ten factors were produced of which the first four appear 

to be meaningful. The extent to which the factors explain the degree of 

variation in the total data is shown in Table 6.1. The remaining six 

factors had only marginal effect on the percentage cumulative variance 

explained. 

Table 6.1: Factor Analysis of Attitude Questions 

Percent of Total 
Factor Variance Explained 

by that Factor 

one 49.7 
two 11.9 
three 7.0 
four 6.5 

Cumulative Percentage 
of Explained Variance 

49.7 
61.6 
68.6 
75.1 

Note: The method used to treat missing questionnaire data is explained 
in detail in Appendix 5. 

0 
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The four factors selected to show the main variation in the User 

Managers satisfaction, have been given labels which indicate to 

the reader the underlying concept involved. These labels and the 

related concepts are: 

Factor One - INTERACTION - Quality of Interaction 

Factor Two - SUPPORT - Support from DP Staff 

Factor Three - IMPACT - Impact of Computer Investment 

Factor Four - DESIGN - Quality of System Design 

Table 6.2: Questions Included in Main Factors 

FACTOR LABEL AND COMPONENTS FACTOR SCORE 
DESCRIPTION (Regression 

weight of item 
to factor) 

ONE INTERACTION Advised of delays 

on computer operations . 69 

Quality of data 
preparation work . 63 

Advised of delays 
in data preparation . 80 

Willingness of data 
preparation staff to 
change arrangements . 64 

Kept informed on 
changes . 55 

TWO SUPPORT Interdepartmental 
Co-operativeness relationships in 

and willingness joint activities . 67 

of DP staff Ease of contacting 
DP staff . 75 

Response to requests . 60 

Willingness of DP 
to alter arrangements . 63 

THREE IMPACT Operating costs . 50 

Impact of Employee productivity . 59 
Computer 
Investment Quality of customer 

service . 67 

Production efficiency . 61 

FOUR DESIGN Quality of systems 
Quality of maintenance work . 64 
the system Opinion on how good the 
design 

computer systems are . 75 

Opinion on level of 
benefits received . 66 
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Although the factor analysis looks for orthoginal, that is, 
independent relationships, the selection of a smaller group of 
questions to represent the factor results in a loss of some of the 

orthoginal effect. The extent to which the factors, based on the 

selected questions given in Table 6.2, are associated is given in 
Table 6.3. 

Table 6.3: Spearman Correlation Matrix on Main Factors 

INTERACTION SUPPORT IMPACT 

Interaction +++ 

Support . 58 +++ 

Impact . 39 . 18* +++ 

Design . 59 . 54 . 40 

*Significant at . 04. All others are significant at . 001. 

From an investigation of the questions contained in the various factors 

it would appear that INTERACTION, SUPPORT and DESIGN describe different 

aspects of an underlying user attitude about the working relationship 

which exists between the two groups. 

association with these three factors. 

The factor IMPACT has a low 

A similar investigation of the 

questions it is comprised of, suggests that this factor describes the 

user's opinion about how well the company, rather than the user's 

department, has responded to the computer investment. 

The differences among the three factors which describe the working 

relationship appear to relate to a concept of time. INTERACTION, which 

includes items like advice and information on changes, describes aspects 

of communication which are immediate. SUPPORT, with questions about 

willingness, availability, and quality of relationship, refers to more 

distant periods, that is, it represents the short-term operational and 

decision making support provided by the data processing staff. DESIGN 

has the longest time view of the working relationship, and appears 

to refer to an underlying concept of confidence in the work of the 

data processing staff. IMPACT, which identifies the user's perception 

of the level of benefits received from the computer investment is 

based on a long term view of the data processing department within 

the company. 
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Diagram 6.5 shows the underlying time-based relationship of the 

four factors. 

Diagram 6.5: Time Horizon of User Satisfaction Components 

Immediate Short-term Operating 
pe iod 

INTERACTION-) SUPPORT ---4DESIGN 

Working 
Relationship 

Long-term 

IMPACT 

Results of 
Investment 
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CONCLUSIONS 

The decision making process is subject to a large number of uncertainties. 

Decision makers are often unable to specify the contribution of the 

various items of information and experience, that has gone into 

achieving a given decision. The inability of the common performance 

measures to record the effect of specific decisions means that it 

is not possible to trace benefit to a given decision and thus to an 

information source. A search for a measure of system effectiveness 

needs, therefore, to focus on the level of user satisfaction with the 

services provided by that investment. 

A number of user satisfaction measures have been used in previous 

research studies. Unfortunately, in the majority of cases, they have 

been restricted to individual applications or have been reported in 

such a manner as to preclude any replication. 

The approach taken in this research study was to ask a large number 

of questions about user attitudes and opinions and to analyse them 

using a factor analysis technique. The final outcome of the statistical 

analysis has been the identification of four distinct user satisfaction 

scores, each of which describes a different user satisfaction component. 

These four scores describe different aspects of system effectiveness. 

0 
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CHAPTER SEVEN 

SELECTING FIRMS FOR A COMPARATIVE STUDY 
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In order to identify with some certainty those organisational, 
management and personal factors which influence the level of systems 
effectiveness, the conceptual model outlined in Chapter Five needs 
to be tested against data collected from a number of organisations. 
The selection of firms for such a study must take into account the 

variability of the different sub-sets in the total population of 
computer installations, as well as the desirability of limiting the 

range of selected organisations to reasonably similar organisations, 

so that meaningful conclusions can be obtained. 

The case studies have emphasised the importance of the individual 

user in the achievement of effective D. P. operations. The main focus 

of the study, therefore, needs to be directed towards the interaction 

which exists between the user group and the company data processing 

staff, as this appears to be the most critical element of user satis- 
faction. 

The typical manufacting company is most likely to have several large 

user groups and a number of smaller user groups (See Figure 7.1), 

however the system environment of each group can vary greatly. For 

example, the production department may consist of a number of remote 

plants, some with on-line communications facilities, some with local 

data processing staff and others without any local systems staff or 

computer equipment support. The accounting department, on the other 

hand, may be located in the same building as the data processing staff 

and consequently have very frequent informal contact with the D. P. 

manager and the relevant systems analysts. As the level of user 

satisfaction is expected to vary from user to user due to these 

differences, it is appropriate that the unit of analysis for this study 

be the individual user group - which may be a division, a department, 

or simply a management unit on a particular site. 

The sample for a comparative study of information systems effectiveness, 

conducted at the level of the individual user group, should be selected 

randomly from a population consisting of all such groups, however a 

population of this kind would be difficult to identify and the organisa- 

tions reluctant to participate in such a study. It was decided, there- 

fore, that selection of user groups would be dependent upon the random 

selection of organisations, and within each organisation selected, all 



125. 

DIAGRAM 7.1. 
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major users would be canvassed for information. This approach allows 
both inter-organisational and intra-organisational comparisons to be 

made. At the most detailed level, the individual user group can be 

examined, and at the macro level organisations can be compared. 

The selection of the type of organisation to be approached for 

participation in the comparative survey involved considering a number 
of company characteristics in order to arrive at a set of selection 

criteria. These included company size; industry; location; organisa- 
tion structure; nationality and ownership. As the focal point of the 

analysis was to be the computer user-computer staff interaction, it 

was expected that major differences would not be found to be associated 

with most of these variables. Accepted management theory, however, 

does suggest that size and organisation structure, for example, can be 

important influencing factors on the system of management adopted in an 

organisation. It is therefore reasonable to assume that such differences 

may be reflected in different approaches to information systems manage- 

ment, and some consideration of these macro organisational effects has 

been taken in this study. 

Previous interviews of Data Processing Managers and User Managers by 

the writer during 1975 indicated that there were basic philosophical 

differences in the way in which different industry groups viewed the 

role of the computer. Although it was not possible at the time to 

quantify the differences, it was apparent that manufacturing companies 

were more likely to view the data processing function as being of 

equal importance to the other traditional functional areas, whilst 

service and financial institutions were more reluctant to allow D. P. 

management to take a meaningful role in the major decision making 

processes in the organisation. Personal experience of the writer has 

also shown that there are fundamental differences between the role of 

computer staff in research and educational institutions compared to 

those employed in more commercially oriented organisations. These 

industry differences are of course unproved, however the potential 

research problems which could arise from the lack of homogeneity of 

different industry experience should be considered, as such differences 

could easily influence the nature and effectiveness of the inte- 

gration processes. 
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Another factor leading to possible comparability problems is that 
computers are used in quite different ways in the various economic 
sectors. Apart from commercial applications, computers are widely 
used in scientific research, education and medicine. The variability 
in the role and function of the D. P. staff across these areas is 
likely to generate different interaction patterns between the users 
and the D. P. staff, and clearly, in a limited study of this type, 
it is not possible to gather sufficient data on each of these areas 
to be able to give meaningful results. The influence of government 
regulations in the public sector also suggests that a choice should 
be made between the public and the private sector of the economy. 

Nationality and regional differences are not expected to be important 

discriminating variables in an examination of computer user-computer 

staff interaction. There is also no a-priori information to suggest 
that subsidiaries of foreign companies, or of multi-national companies, 
differ in any major way in their methods of computer management or 

their stage of computer systems development from local companies. Nor 

is it possible to find any reliable information to suggest that 

computer management is any different, or more successful, in any 

region in the U. K. These assumptions may be discarded in an all 

embracing study of a large number of companies in the U. K., however, 

for the purposes of this study it will be assumed that no major 

differences in the use or management of computers exists between 

various regions in the U. K. and that similarly, differences do not 

exist between nationalities of organisations. However, where the 

selected company is a subsidiary, that company may receive the benefit 

of its parent company's computer experience. Although subsidiaries 

will be included in the population under consideration, a separate 

variable will be used to indicate their status. 

It is important that systems development within the organisation has 

reached the point where the computer requirements are sufficiently 

complex that they have been vested in a separate service department, 

the data processing department. A simple computer-based system 

operated by a user group should not be compared to a highly central- 

ised, large scale computer department serving multiple users, and 

therefore only those organisations with a separate data processing 

function will be considered. 
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Underdeveloped and unsophisticated information systems will have 

relatively simple integration problems with little uncertainty involved 
for the user staff. It has been shown earlier that the interaction 

process is placed under stress when either or both of the parties face 
increased uncertainty. The need for effective integration is present 
in all information systems operations, however it is more likely that 

greater variability in performance of the systems operations will occur 
in situations of increased complexity, that is in situations where 
greater uncertainty is potentially possible. The smaller computer 
installations tend to support highly structured accounting applications 

with little observable impact in the user's area. As this project is 

concerned with observing user actions in a variety of information 

systems activities, it is desirable to restrict the sample to organisa- 
tions which are involved in a reasonably large information systems 
investment, that is, those more likely to display high user uncertainty. 
Restriction of the population to firms with larger information systems 

investment will also increase the likelihood of the organisations 

offering the researcher a variety of problem situations which demon- 

strate different aspects of computer user involvement. 

Information systems which are in their infancy should not be grouped 

together with those having more mature installations. During the 

early period of computer use, few users are aware of the potential of 

the computer or of the problems associated with installing computer 

systems. In the early stages the users are unlikely to have had 

sufficient time to reflect on the performance of the computer staff. 

User satisfaction measures are only meaningful and comparable where 

all the selected organisations are in a secondary stage of development 

of computerised systems, where users have had sufficient time to 

use and appraise systems which have been fully implemented. Similarly, 

the users assessment of the quality of the work of the computer staff 

would be regarded as more useful and more reliable if-it was based on 

work which the users had had time to use and evaluate. Excluding 

organisations which had introduced their first computer, say, two 

years ago or less would appear to overcome situations which were 

dominated by these early disruption problems. 

p 
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It is expected that companies which have had more than a couple of 

years of computer experience would not only have overcome their initial 

settling in difficulties but would have introduced more complex 

applications. These later applications would also tend to increase 

the need for better integration between functional staff and D. P. staff. 

The organisational factors discussed here indicate that research 

problems may arise if sufficient attention is not given to the different 

uses of computers in different economic groups and in companies with 

different computing experiences. On a practical level there is the 

need to restrict this study to a manageable size, and therefore some 

compromise must be made about the variety of organisations to be 

studied. There is a need to have sufficient homogeneity within the 

sample of selected organisations so that valid comparisons of like 

objects can be made, whilst, at the same time, the sample data needs 

to be rich enough in variability of systems experience to bring out 

the major differences in systems effectiveness. To satisfy these 

research requirements, this study will be restricted to medium and 

large commercial manufacturing companies which satisfy the following 

criteria. Each company will have had its own computer installation for 

at least two years and will have introduced a reasonable range of 

computerised user applications. In each company the computer depart- 

ment will be medium to large, that is, having a full time computer 

staff of, say, more than twenty people. Computer bureaux will be 

excluded, as will company computer departments which provide less than 

60% of their services to internal users. 

There are two main sources of information on companies in the United 

Kingdom which use computers for commercial applications. 

Computer Survey produces a full annual survey of digital computer users 

for the U. K. Details given include the name and address of the user; 

the type(s) of computer installed; the type of input peripherals used; 

the date at which the computer was installed at its present site and 

the range of applications. The list is arranged by alphabetical order. 

Unfortunately it does not publish the number of EDP staff or a very 

complete address. The definition of 'computer' used in the compilation 

of the directory is very broad, and includes many very small computers. 
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Computer User's Year Book is a more comprehensive information source. 
Installations are listed alphabetically by geographical regions. 
Details given include name and address of user; details of computer 
and peripherals; broad categories of systems applications; name of 
D. P. manager; telephone number, and the number of the EDP staff. 

These two sources appeared to be incompatible due to the large 
variation in the number of their entries. Computer Survey lists 

about three times the number of installations as the Computer User's 
Year Book. In 1976 the Computer User's Year Book listed 11,131 
installations on 6,261 sites. An investigation by the writer of the 
December 1974 lists of both publications showed that few differences 

existed between the two lists with regard to the larger computer 
installations. The major differences, which were primarily confined to 
the smaller computers, arose as a result of different definitions of 
'computer' used by the two publishers. The Computer Survey included 

many mini computers, desk top computers and intelligent terminals not 
included in the Computer User's Year Book lists. As the small end of 
the computer range is of no interest in this project, these two lists 

can therefore be regarded as compatible. 

Using the additional information provided by these two publications, 

the final selection criteria were determined and the following 

selection process used to identify individual companies to be approached 

for participation in the comparative survey. 

1. In order to identify the potential list of companies from these 

two lists, the first screening of organisations was carried out 

using the December 1974 issue of Computer Survey. All companies 

(or organisations). with computer installations of the following 

type were excluded. 

a) All installations of mini computers or small computers. 

Computers falling into this category are listed in the 

Computer Survey July/August 1974 edition as small computers. 

0 
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b) Older computers which have the equivalent capacity as 

some of the recent mini computers. (These included the 

following computers: IBM 360/20, /30, ICL 1901,1902, 

ICL 'A' series, Burroughs B500, B700, Honeywell 'G' series, 
ICL '4000' series, NCR Century 100,150). 

c) Installations used for pure research, educational purposes 

or process control. 

d) Installations operated as computer bureaux; including 

those which worked as bureaux and the company used less 

than 60% of the total operations. 

2. The list of companies not excluded above was then classified 

according to industry, using Standard Industrial Classification 

where this was given, otherwise an SIC code was determined by 

investigation of Extel cards and other public data sources. The 

breakdown was as follows: - 

TABLE 7.1: 

Classification of Organisations Operating Computer 
Installations 1974. 

Manufacturing 

Insurance 

Local Authority and 
Public Boards 

Banking (Inc. 
Building Soc. ) 

Distribution 
(Wholesale and 

Retail) 

Nationalised 
Industry and 
Public Utilities 

Government 

Contractors 

Other (Mainly 
Finance) 

Not able to be 
Classified 

376 

57 

127 

69 

117 

56 

14 

16 

53 

40.74% 

6.18% 

13.76% 

7.46% 

12.68% 

6.07% 

1.52% 

1.73% 

5.74% 

4.12% 
0 

38 

923 
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The purpose of the Computer Survey is to list INSTALLATIONS, not 

organisations. Many organisations have more than one computer 
installation and each one has been listed separately in the census. 
Where it has been possible to identify multiple installations 

operated by a single company, these have been included with parent 

organisations. Due to insufficient available information this 

process was not exhaustive and therefore some organisations may be 

represented more than once. 

An additional bias in the population list has been introduced 

because all small computer installations have been excluded. Some 

companies have large data processing facilities consisting of a 

combination of small computers. It is not possible to determine 

such arrangements from the available data and, with the selection 

used above, they will have been excluded unless they also have the 

services of a large computer. The sort of company of interest here 

would be most likely to have a large installation, in addition to 

any support provided by smaller computers. From this list all 

companies not classified as manufacturing companies, were excluded. 

3. From the 1976 Computer User's Year Book the addresses of the 

manufacturing companies were checked and the name of the D. P. 

manager and the number of the EDP staff were added to the list 

details. Any company having less than 20 EDP staff was then 

excluded from the list of potential companies. 

4. Given the earlier assumption that regional differences were 

negligible it was decided to select the sample companies from the 

region in and around London. It was also decided to restrict the 

sample companies to those for which detailed published financial 

data was available. The latest copies of Extel cards were used for 

this purpose. 

The final list of companies from which a sample was drawn consisted of 

fifty-seven manufacturing companies within a fifty mile radius of 

London., with at least one major computer installation, and for which 

the're was available published financial reports. Each firm was assigned 

a random number from a random number table, which was then used to select 

the sample group. 
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Five companies were selected from this list for. case studies. The 

purpose of undertaking case study work prior to the survey data 

collection was to provide a testing ground for the draft questionnaires, 
and to gather in-depth information not easily obtainable from ques- 
tionnaires. Case study research also has the advantage of allowing 
intensive analysis of the underlying processes of the focal situation, 
and gives the researcher a greater degree of freedom and time in the 

case study organisation. A larger number of interviews can be arranged, 
company documents can be searched and checked against questionnaire 
information, internal statistics of operations performance can be 

compared to individual perceptions of that performance, and so on. 
The in-depth study was also used to help in the selection of a limited 

number of questions to be asked in follow-up interviews made after the 

questionnaires had been analysed. 

The number of companies that should be subject to the case study 

investigation is obviously judgemental. It was decided to approach 

five companies as this appeared to be a sufficient number, allowing for 

some rejections, to provide an interesting range of situations for 

analysis. 

The writer anticipated that the use of a personal contact with a 

manager in each of the companies, would minimise access problems, 

however, not all the approaches proved to be successful. In one company 

the level of contact was too low and the desired level of participation 

was declined from the manager's superior. In a second company the 

person with whom the access was negotiated resigned his position before 

the study commenced and the contact with the company was lost. From 

the three other companies it was possible to generate two good case 

studies, each displaying a variety of attributes helpful to an under- 

standing of the systems environment. The other company did not 

contribute any further information to an understanding of the focal 

problems and so has not been presented as a written up case study, but 

is included in the comparative sample. 

Of the remaining fifty-two companies, twenty-two were initially 

selected and approached to participate in the comparative survey. 

(This was done by choosing the lowest 22 random number. ) The Managing 
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Director, (or where that position did not exist, the Chairman of 
Directors or the President), of each of these twenty-two companies 
was sent a letter asking for the opportunity to discuss the project 
with him. Attached to the letter was a one page outline of the 

project. The writer telephoned for an interview about a week later. 
In all circumstances where the interview was granted, the letter had 
been passed to the Financial Director/Controller, the head of 
Management Services or the Data Processing Manager. Where the inter- 

view was granted, the time from initial letter to first interview 

ranged from two to twelve weeks. (See Appendix 1: Initial Survey 

Letter). 

The time delay in gaining initial interviews from this first 

selection of companies and the occurrence of some rejections, prompted 

the writer to send out some further introductory letters requesting 

participation. The above procedure was used twice more before it was 

felt that sufficient firms would eventually agree to participate. 

In all thirty-five companies (67%) of the potential fifty-two were 

contacted of whom fourteen declined an interview. In each case where 

a company declined an interview, the writer attempted to identify the 

reason. An analysis of these is given below: - 

Reasons for declining initial interview. 

Just installed new computer 1 

Changing site of computer 1 

Major system under change 3 

Organisational changes 2 

System under review (eg consultants) 1 

No reason given 2 

Not available for comment 2 

Other 2 

14 

p 
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At the initial interview the research study was outlined and the 

questionnaire explained. It was thought more effective for the company 
contact to pass the questionnaires to other senior managers within his 

organisation rather than the researcher send them through the mail. 
Some time during this interview was thus spent identifying persons in 
the various user departments who could best respond to the questionnaire. 
At this stage the writer was forced to depend entirely on the interest 

and influence of the company contact, and the selection of managers 
to complete the questionnaire was entirely at the discretion of the 

company contact. Bias which could potentially be introduced at this 

point was partly overcome by a standard gambit used by the writer. 

The company contact was first asked to draw a rough organisation chart, 

identifying at the same time the computer facilities used by the 

various organisation groups and indicating the various geographical 

location of plants, offices, depots, etc. 

For each group identified, the writer then asked for a brief outline 

of the computer applications used by that department or division. 

The company contact was then asked to name a senior manager in each 

major user area who could respond to the questionnaire. The writer 

attempted to get as wide a spread of different user groups as possible 

by indicating the benefits to the company contact of a more represen- 

tative survey. 

In all the interviews except one, the company contact agreed to 

support the project and to pass the questionnaire on to the managers 

identified in the interview. In the one instance where support was 

not forthcoming, the company contact required permission from his 

superior before agreeing to participate and that permission was not 

obtained. In general, the company contact agreed to send questionn- 

aires out to a fairly representative-group of user executives. Two 

companies failed to follow through on the interview, although they 

did indicate on several occasions that they would do so. The con- 

clusions of this study thus represent data analysed from twenty-one 

companies out of the forty approached. Analysed data also includes 

gdestionnaires collected in the three firms approached for case studies. 
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The twenty-one companies for which adequate data has been received 

display the following characteristics: - 

Table: 7.?. 

Twenty-one Manufacturing Companies who Participated: 
Classification by Major Activity. 

Major Activity Number 

1. Food, drink and tobacco 4 

2. Coal and petroleum products 0 

3. Chemical and allied industries 4 

4. Metal manufacturers 0 

5. Mechanical engineering 7 

6. Shipbuilding and Machine Engineering 0 

7. Vehicles 1 

8. Textiles 0 

9. Leather and leather goods 0 

10. Clothing and footwear 1 

11. Brick, pottery, glass and cement 0 

12. -Timber and furniture 1 

13. Paper, printing and publishing 2 

14. Electronics 0 

15. Holding Company or more than one 
above 1 

16. Other 0 

21 

Table: 7-3- 

Size of Participating Companies. 

Size by number of employees. 

1. Under 1000 0 

2. 1000 and under 3000 10 

3. 3000 and under 6000 3 

4. 6000 and under 12000 4 

5. Over 12000 4 

21 
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Table: 7 .4 

Size of Computer Installation: No. of EDP Staff. 

No. of Computer Staff. Number 

0 -10 0 
11-20 

4 
21-30 4 
31-40 2 
41-50 0 
51-100 3 

over 100 4 
Not available 4 

21 

Summary 

The thirty-five companies selected at random from the potential 

company list appeared to demonstrate the important characteristics 

of any possible set of computer users. Of this group, those companies 

who were changing computers, or making major changes to their existing 

systems, did not take part, or were encouraged not to participate, 

as they were involved in disruptive situations. 

The six other companies which did not take part represent only 16% 

of those contacted. It would appear reasonable to assume that the 

exclusion of such a small group would not unduly bias the results. 

Many of the companies included in the study had multiple sites. Often 

these additional sites were connected by some form of communications 

device which enabled the distant sites to have direct access to the 

computer. In some cases the companies had several computer centres. 

Often these were linked to the main computer sites, whilst other 

computer sites were 'stand alone'. 

The twenty-one companies included in the comparative study appear to 

be'a fair cross-section of medium and large manufacturing companies with 

sizeable computer system investment. It is therefore anticipated that 

the findings of this study could be readily applied to that group of 

computer users. 



138. 

CHAPTER EIGHT 

COLLECTING THE DATA 
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A. THE METHODS. 

A decision was taken in the early stages of this project to use 
multiple data collection techniques. In order to collect data from a 
number of organisations some standard processes need to be used. 
Generally either the questionnaire or the structured interview are 
the most common, however both of these data collection techniques 
have limitations if the range of data sought, varies from factual or 

objective numerical data, to highly subjective attitudinal or opinion 
data. 

The questionnaire is ideal if the researcher has a clear idea of the 

data required, if the questions are simple and the information wanted 
is in a numerical form and easily available to the respondent. Use of 

a questionnaire to gather information on an individual's personality 

and opinions is often only partially successful, as the concepts are 

often difficult to define and the questions asked open to multiple 

interpretation and individual bias. Similarly, the interview situation 

has advantages and limitations. It is an ideal forum for the researcher 

to gain an in-depth understanding of the human aspects of a problem, 

however it is not the ideal situation for collecting numerical 

information or data which the respondent must gather together himself. 

It was decided in this study to use a combined questionnaire and 

interview approach to data collection. The advantage of this approach 

is that the researcher is able to survey a larger number of people using 

a questionnaire than time would allow for the same information to be 

collected personally, whilst interviews can be used where further 

information is desirable. For most of the required data a questionn- 

aire format was suitable and use of such a technique made it possible 

to build up a well structured data base for later statistical analysis. 

The questionnaire was also used as an indicator of interesting situa- 

tions where later interviews could be used to provide useful insights 

into the research problem. 

0 
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The desirability of gathering qualitative and personal information 
from both the D. P. manager and the user representative was apparent from 

the case study work. Perhaps the most compelling reason for having 

some personal contact with a sample of respondents, and for collecting 
data in addition to that gained through the use of questionnaires, 
was the limitation imposed on the questionnaire by the existence of a 

poorly developed descriptive language in the information systems area. 
The writer noted that many executives interviewed in 1975 had diffic- 

ulty interpreting some of the terms used to describe information 

systems operations. It became quite obvious that the jargon used by 

computer professionals was not familiar to the user executives and 

that more descriptive, and thus more lengthy, definitions were 

necessary to overcome this deficiency when requesting user executives 

to complete questionnaires. Field testing by the writer, of questionn- 

aires incorporating lengthy definitions, tended to result in the 

definitions not being read or the executive getting annoyed with the 

length of the document. Such negative results meant that some questions 

were not appropriate to the questionnaire approach and were therefore 

reserved for the interview situation. The interviewer was then able-to 

explain the questions in more detail and could then ensure that the 

respondent understood the nature of the information desired. 

One of the major data collection problems of this study resulted from 

the need to obtain data from two different organisational groups, that 

is, from at least one representative from a computer users' group and 

one from the computer department. 

Previous experience of the writer in gaining access to both groups 

simultaneously showed that some difficulty would be experienced. There 

appeared to be a strong resistance on the part of individual managers 

to any proposal from an external party to interview other executives 

in the organisation. This was particularly apparent in situations 

where the writer had the impression that the information systems were 

not well developed or were in a state of major change. 

0 
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As this study requires information from both the user managers and 
the Data Processing managers, any restriction of freedom to discuss the 
project with either party would restrict the results which could be 
obtained from the questionnaire data. As the interviews were used to 
examine the interaction process in some depth from the perspective of 
both parties, lack of the dual access would have meant that an import- 

ant part. of the research would have remained unexamined. In order to 
overcome the dual access problems encountered in earlier studies, the 

researcher wrote directly to the most senior executive in the company 
to obtain his approval for the company's participation in the survey. 

To gather the structured, descriptive and attitudinal data in the 

selected companies, it was decided to use two questionnaires, one for 

the D. P. manager and one for the user manager. This breakdown was to 

ensure that descriptive data unique to one area was not included in a 

questionnaire distributed to an individual in another area of the 

company who would not normally have access to the information. This 

also helped to keep the individual questionnaires as short as possible. 

The two questionnaires are shown in the appendices (Appendix 3 

Survey of Data Processing Managers' Questionnaire, and Appendix 2 

Survey of Managers of Functional Departments which use Computer-based 

Information Systems Questionnaire). The company contact, who was 

usually the financial controller or the D. P. Manager, was asked to 

distribute the user manager questionnaires to individuals who 

represented the major user groups. 

From the twenty-one companies that participated, the writer received 

138 user manager questionnaires. 

The user manager questionnaire was completed by managers from all the 

major functional areas. These managers were located throughout the 

U. K., although naturally the bulk of them were within fifty miles of 

London, the limit used in the initial selection of the companies. 

0 
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Functional representation was as follows: - 

Table 8.1. 

Functional Distribution of User Managers who returned a completed Questionnaire. 

Functional Position Number 
Finance/Accounting Executive 33 

Production Executive 32 

Sales Marketing Executive 34 

Personnel Executive 6 

Company Secretary/Administration Manager/ 
Purchasing 25 

Management Services Manager 4 

R&D Executive 4 

Others 0 

Total: 138 

The user questionnaires are a good cross-section of the expected user 

groups. 

As the questionnaires were returned the writer notified the company 

contact of those outstanding. After some time, generally 6 to 8 weeks, 

it was mutually agreed that any remaining questionnaires should be 

forgotten and the study based on those received to that point. (In 

fact, by the time the data was available for analysis, very few of 

the distributed questionnaires had not been returned). The company 

contact was then asked to arrange a series of interviews with a 

selection of the managers who had completed the questionnaire. The 

writer identified from the information given in the returned questionn- 

aires a few managers in each company who appeared to be in situations 

which would be most likely to contribute beneficially to the study. 

Time did not permit a blanket coverage, nor was this thought necessary 

as the information sought from the interviews was generally specific 

to that individual, although the opportunity was also used to collect 

company-wide information where appropriate. Managers who were 

abnormally critical, or who were in an interesting geographical or- 

systems environment situation relative to the computer centre, were 
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suggested as 'more interesting' to the company contact who was asked 
to set up the interviews. In general, the interviews which were 
requested were easily arranged and completed. Over the twenty-one 

companies, a total of forty--eight user managers were interviewed. 

Information sought in these interviews generally consisted of details 

of the following: - 

(a) Decision making procedures used for: 

- obtaining very minor systems changes 

- requesting major systems changes where costs 
savings were readily identified 

- requesting major systems changes where cost savings 
were difficult, if not impossible, to demonstrate 

(b) Methods used in the past to involve user staff in systems 
changes 

(c) Problems in the past in working with data processing 
department staff 

(d) Positive and negative aspects of their current systems 
support 

These interviews were relatively unstructured, between three-quarters 

of an hour and one and a half hours in length and, in the writer's 

opinion, reasonably open, as the managers interviewed did not appear 

to be reluctant to discuss sensitive situations. The interviews nave 

a good indepth view of the systems development process in each company 

and of the relationship between the user departments and the computer 

staff. 

Following the interviews, the company contact was presented with a 

statistical analysis of the questionnaire replies within his organisa- 

tion and was asked, in some instances, to explain his view of events 

discussed with user managers. This enabled the writer to check the 

content of the user interviews and to gather information on differing 

points of view about the same internal event. 

Once the data from all companies had been analysed a further report 

was sent to the company contact. This report contained a summary of 

the study findings. 

0 



144. 

B. SELECTING OPERATIONAL MEASURES. 

The conceptual model presented earlier in this discussion identified 

a number of factors thought to influence systems effectiveness. The 

method used to measure systems effectiveness has already been 

discussed in Chapter Six of this thesis. 

Operational measures for each of the factors set out in the expanded 

conceptual model will be discussed. 

(a) Organisational Context Factors. 

Several factors were listed in this section of the model. 

These were: 

- Size of the organisation 

- Dispersion of operations 

- Ownership 

- Organisational location of D. P. operations 

Discussion of the methods used to define operational measures 

for each of these items follows. 

1. Size of Organisation. 

Size of an organisation is a concept which is well understood at 

the qualitative level. The general descriptions; large, medium, 

small and so on, are acceptable for conversational use but are 

inappropriate for statistical analysis. Size, in the general use 

of the word, conveys an image which includes a number of different 

components, some of which describe quantifiable attributes of the 

organisation. In seeking a quantitative measure of size, the 

researcher chooses from amongst these alternatives. The most 

common descriptions of organisation size used in the literature 

are Revenue or Turnover, Net Assets and Number of Employees. 

Although there is normally a fairly strong association between these 

' various measures of size, it is not obvious which should be 

chosen to singularly represent size or if a relationship found to 
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exist with one will automatically be found to exist with the 

other size variables. It was therefore decided to include all 

three of these items in the data collection as the additional 

information would involve marginal resources to collect. 

Figures for these variables were collected from the published 

financial reports (subsidiary U. K. figures were used for subsid- 
iaries, consolidated U. K. figures for U. K. parent companies). 

2. Dispersion of Operations. 

Dispersion of operations is a more difficult concept to measure 

precisely, however as only a simple relationship was required, 

a very naive measure would suffice. The object of the variable 

was to indicate whether communication between users had to be 

conducted from distant geographical sites. For this purpose, 

the user manager could simply be asked whether his department 

was located on a separate geographical site to the main Data 

Processing Centre. The variable thus obtained was of the binomial 

'Yes/No' form. 

3. Ownership. 

It was required to ascertain for this variable whether the company 

being studied was a subsidiary of another company. This data was 

found in the published financial reports. 

4. Organisational Location of the D. P. Operations. 

The discussion in the first chapter on overview of the data 

processing function showed that the organisational location of 

the D. P. operation was seen to be a critical question. However, 

determining what variable adequately describes and measures 

organisational location is a major problem. 

Hooper (1966) attempted to describe organisational location of the 

D. P. department by asking the following questions: 

0 
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"When the installation started was the computer 
installation a sub-department of an existing 
department? Which one? 

Has there been any subsequent change (e. g. is it 
now an independent department)? 

To whom did the head of the installation report 
initially? 

To whom does he report now? " 

(b) 

f 

The PMM Survey (1972) asked the question 'to whom' does the D. P. 

manager report and at what management level is he? A second 

question, aimed at identifying the number of levels between the 

data processing manager and the chief executive was also asked. 

For both these questions the respondent was asked to tick an 

appropriate category. 

It would appear that a combination of items is needed to describe 

organisational location, and in this study it was decided to 

include three questions to determine 

- the functional location of the data processing department 

- the reporting responsibility of the D. P. manager 

- the level of management of the D. P. manager 

The outlines of the specific questions are given on the third 

page of the D. P. manager's questionnaire (Appendix 3). 

Systems Context Factors. 

Systems context factors describe the major parameters of the 

systems environment in the company. The extent of computer use, 

the range of systems applications and the sophistication of the 

computer equipment are but a few of the parameters which could be 

used to describe an organisation's investment in computerised 

information systems. The choice of a comprehensive but limited 

set of factors is made more difficult as a multiplicity of system 

development states will arise as each organisation chooses its 

own path of computer investment. The situation is made more 

complex because at any point in time the computing capacity may 
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vary from being relatively stable to being subject to rapid 

change. On another dimension, the computing facilities may be 

centralised or decentralised or they may be organised as a 

combination of centralised main computers with decentralised data 

entry and enquiry facilities. 

These facets of the systems environment consist of both organ- 

isational and technological factors. Some consideration of the 

dominant factors needs to be recognised in this study as it is 

expected that major differences in system capability and design 

philosophy could influence the interaction between the computer 

staff and the user departments. The problem confronting the 

researcher is how. to describe the information systems in the 

organisation so that, with a limited number of variables, the 

major facets of the computer systems environment can be depicted. 

The earlier discussions on data processing and integration iden- 

tified a number of major aspects of the systems environment. 

The theory suggests that information systems change in basic 

philosophy as the D. P. budget gets larger and the organisation 

learns from its earlier experiences. Further, the basic nature 

of the systems providing support for user decision making is 

altered when a computer system changes from a batch processing 

mode to a real-time mode (a movement away from discreet processing, 

say overnight or once a week, to continuous processing). The 

nature of the systems support will also change as the capacity of 

the computer facilities undergo change as a result of the 

increasing sophistication of the control software (the operating 

system). Similarly, the philosophy of system design changes 

drastically with the movement away from independent files to a 

data base concept. 

To define and describe a particular systems context a range of 

descriptive variables will be required. These have been grouped 

in the categories used in the modified conceptual model and will 

be discussed under the following headings: 

0 
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1. Age of computing experience 

2. Size of systems operation 
3. Dispersion of computing staff and equipment 

4. Technical factors 

1. Age of Computing Experience. 

Two aspects of the organisation's computing experience are of 

interest in this study, the history of computing in the organisa- 

tion as a whole and the extent of computer usage experience by 

the individual user groups. The discussion on successful inte- 

gration presented earlier, indicated the importance of common 

knowledge and experiences in achieving good inter-group 

communications. It follows therefore, that the computer user 

experience of functional departments may be a useful predictor 

of more successful integration, and consequently of higher 

system effectiveness. The data processing department may also 

improve over time with longer computing experience. An indicator 

of their experience is the length of time that a computer has 

been installed. 

Within an organisation the computing experience of individual user 

groups can differ significantly. The growth model of Nolan (1973) 

discussed in an earlier chapter, showed that the typical organ- 

isation developed accounting applications first, then production 

and sales systems and finally, applied the computer to developing 

strategic decision-making models. Computing methods changed in 

the same way. Original applications were mainly batch processes 

with later development moving towards the use of real-time 

facilities. Similarly, single department applications gradually 

gave way to multiple department applications as the computer 

investment increased in size and sophistication. 

0 

Individual department experience will thus depend to a large 

extent on how long a computer has been installed. A department 

with on-line enquiry facilities can normally be expected to have 

a much longer period of computer use and therefore be much more 

familiar with computer methods, compared to another department 



149. 

which only uses a once-a-month batch application. Indication 

of the nature of departmental experience may be obtained in the 

following manner: 

Question: Indicate the number of years that your department 
has used the following types of computer system - 
Batch System: - single department application ..... yrs. 

- multiple department application... yrs. 

Real-Time System: - single department application ..... yrs. 
- multiple department application... yrs. 

(Actual question used in the survey is found on page 5 of the 

User Manager Questionnaire, Appendix 2). 

In order to ascertain the relative use of computing facilities 

by each user group a further question was included in the 

questionnaire given to the D. P. manager. This asked the D. P. 

manager to list the main user groups and to indicate the extent 

to which they used the various services offered by his department. 

(That question appears on page 5 of the Data Processing Manager 

Questionnaire, Appendix 3 ). Unfortunately, the heavy use of 

multiple department applications in the survey companies meant 

that in most cases the D. P. manager was unable to provide an 

answer to this question. 

2. Size of Systems Operation. 

The Nolan (1973) growth model also shows how the typical D. P. 

department will alter its internal specialisation as it increases 

in size. Changing organisational location and increasing 

sophistication of computing facilities are also coupled with 

increasing size in this model. Size is thus a useful indicator 

of a number of organisational aspects of the D. P. department. 

There are several alternative measures of the size of the D. P. 

operations, of which the most commonly used 

D. P. Budget and the number of D. P. staff. 

are the size of the 

T pese will be used 

in this study. Any measure of computing capacity is difficult to 
J, 

use as there is no consistency between different machine types, 

and with the introduction of multi-processing, multi-programming and 
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distributed processing, there is no longer a well accepted and 

simple method of calculating computing capacity. 

In order to give some insight into the rate 

ment, is is useful to be able to comment on 

compared to the position some number of yea 

measuring the growth of the D. P. budget and 

staff over the five years prior to the data 

were thus included. 

of systems develop- 

the current position 

rs before. Variables 

growth of the D. P. 

collection point 

3. Dispersion of Computing Staff and Equipment. 

An important characteristic of systems development discovered in 

the case study analysis, was the difference between SMF and ITL 

in their use of computing staff and computing equipment on remote 

sites. In these cases the location of computing facilities and 

staff appeared to change the nature of the interaction between 

user personnel and computing staff. The lack of local facilities 

in SMF Midland factory certainly exascerbated certain communication 

problems. The variables used to categorise this information are 

fully explained in the discussion of the case studies. 

4. Technical Factors. 

The parameters used to describe the sophistication of the 

information system must be selected with some care as there are 

many aspects of the systems environment which could be included. 

The writer discussed this problem with a number of D. P. managers 

prior to the data collection questionnaires being designed, and 

general agreement was found for the inclusion of a limited number 

of items which together were thought to convey most of the major 

systems characteristics. These 
. were: 

- the use of real-time processing 

- the extent of networking 

- the level of operating system used 

-- the use of a data base management system. 
0 

(The detailed Questions used to collect this data are shown on 

page 4 of the Data Processing Manager's Questionnaire, Appendix3). 
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(c) Management Choice Factors. 

Different organisations use different methods for price setting, 

personnel evaluation, project control and so on. Similarly, there 

are organisational decisions within the data processing department 

which require a choice between alternative methods. 

There are of course, numerous situations concerned with the management 

of the data processing department where it would be possible to identify 

alternative approaches, however most of these are not relevant to 

this study. Of particular interest for this research project are the 

different management practices which impact on the user department and 

the management decisions which, once taken, commit the organisation to 

a path of action in the short term. The information systems theory 

emphasises a small number of these, though their effect on systems 

effectiveness is yet to be established. In particular, this study will 

consider the following: 

1. The major performance measure(s) used to 

evaluate the activities as a whole. 

2. The extent to which D. P. costs are allocated 

to user departments. 

3. The type of formal integration devices used. 

4. The most significant differences in the internal 

organisation of D. P. operations between the 

respondent companies. 

1. The Choice of Performance Measures. 

The sophistication of the resource planning and control mechanisms 

used in the D. P. department can be represented by the degree of 

sophistication of the method used to review the D. P. operations. A 

major part of any formal review process involves the measurement and 

monitoring of performance. Within the context of this study it was 

decided to use this aspect of the review process as a representative 

measure of the extent of development of a management control system. 
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The earlier discussion on the use of user satisfaction as a method 

of measuring system effectiveness showed how difficult it is to 

take into account any consideration of cost and benefit. A performance 

measure which incorporates cost, revenue and/or profit for evaluating 

D. P. operations can only practically, be concerned with system 

EFFICIENCY. The company's concern for operations efficiency is well 

demonstrated by the attention given to the use of more sophisticated 

control procedures. The aim of including this factor in the research 

is to determine to what extent increased management attention to 

planning and control, that is to the efficiency of the D. P. function, 

is associated with increased systems effectiveness. 

The categories used to collect information on the type of performance 

measurement used are the following: 

- the level of utilisation of facilities 

- comparisons of budget to actual cost 

- level of profit achieved 

- return on capital employed 

level of user satisfaction 

- no performance measure used 

- other (specify) 

(The actual question used appears on page 5 of the Data Processing 

Manager's Questionnaire, Appendix 3). 

2. Allocation of Costs. 

The extent to which D. P. expenditure is controlled is one of the 

important features of Nolan's (1973) growth model. Increasingly 

sophisticated techniques of management control of data processing 

are introduced as the systems investment grows. One of the major 

forms these take, is the allocation of D. P. costs to user groups. 

For the purpose of this study a detailed list of expense categories 

has been included in the Data Processing Manager's Questionnaire. 

Th, ts data will be used to indicate the extent of allocation of D. P. 

0 

costs to user areas. 
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3. The Use of Formal Integrative Devices. 

Interaction between computer staff and users can take place through 

organisational initiative, that is, through arranged meetings or 

ordered communications, or it can take place on individual initiative, 

where two. or more individuals establish irregular and informal 

contact. 

It was shown in the case studies that two formal integrative devices 

were used in the interaction of the groups involved in this study. 

Firstly, user group representatives may come together to formulate 

policy for systems development. In the literature this decision 

making body is typically referred to as an EDP Steering Committee. 

For the purpose of this study it would be useful to know of its 

existence and its composition, and in this context will be defined 

as 'a committee, the purpose of which is to formulate policies relating 

to the development and use of computer facilities'. 

The other formal integrative device which could be used by the user 

department is the liaison officer. Some organisations may prefer to 

regularise the communication between the user staff and the D. P. 

department by delegating a liaison role to a member of the user 

department staff. Where the user department has a large number of 

people using computer output there can be a relatively heavy load of 

requests for special reports, extensive inter-departmental communica- 

tions about systems malfunctions, missing data, etc and some control 

over the volume and nature of these interchanges can be gained by 

using an intermediary. A formal integrative device of this type was 

defined by Galbraith (1973) to be a liaison role. For the purpose of 

this study this will be defined as - 'a person responsible for the 

day-to-day contact of the user department with the data processing 

department staff'. 

None of the other formal integrative devices discussed by Galbraith 

- appear to have application to regular contact between the groups 

examined here. 
0 
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4. Organisation of D. P. Operations. 

Obviously the D. P. manager has a range of options open to him when 
he considers how to organise his own department. These options 

however, are very much dependent on the size of his operation and 

the consequent degree of specialisation of his staff. Almost without 

exception the Data Processing Department will separate computer room 

operations and data preparation from system and programming staff. 

Some may separate systems and programming staff, but as these two 

functions must come together for each system project, this is a 

somewhat artificial division. 

The main choice in the organisation of the D. P. Department seems to 

rest on the method of undertaking systems maintenance. The problem 

of choosing and motivating D. P. staff for this operation was discussed 

earlier. The success of this operation would seem to be very important 

from the user point of view and therefore it is worth considering the 

manager's options. 

Following some discussion with a number of DP managers 

the alternative methods of organising the systems maintenance opera- 

tion appear to be as follows: 

- by a full-time maintenance programming staff 

- by an internal software specialist group who also 
undertake non-maintenance work 

- on a rotating basis throughout the programming staff 

- on an ad hoc basis to programmers temporarily free of 
new system programming 

- by a project team responsible for all programming in 

an application area 

- by outside software houses 

The objective of examining the systems maintenance methods used by the 

organisations in this study, is to discover if any one method consis- 

tently leads to higher user satisfaction. In addition, an indication 

of the current importance of the systems maintenance function can be 

gained by discovering the percentage of programmer hours devoted to 

systems maintenance. Although maintenance can move in peaks and troughs 
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depending on the stage of system development, most well developed 

computer installations have tended to stabilise their development/ 

maintenance loads. 

Another area of the D. P. manager's choice seems to occur in the area 

of project control. The extent to which new system proposals are 

subject to rigorous investigation, the project progress reviewed and 

the end results subjected to scrutiny cannot be adequately described 

in a quantitative question and in addition, the extent of formal- 

isation, that is, the paper documentation, does not indicate the 

quality of the process. It was decided therefore that this complex 

subject could be best treated in an interview situation. 

(d) Personal Factors. 

Obviously personalities influence the success of any organisational 

effort. The aim of this study is not, however, to determine the most 

appropriate personality profile for either the user or the computer 

department's personnel. What is important, is to discover whether 

there are more generalisable factors about the relationships between 

individuals in both groups that will influence the eventual success 

of the data processing department's operations. It has been suggested 

earlier in this discussion that three aspects of the inter-relationship 

should be considered. 
If- 

1. the D. P. managers experience 

2. the user manager's computer experience 

3. the level of user involvement and personal interaction 

1. The D. P. Managers Experience. 

The McKinsey (1968) report emphasised'the importance of selecting a 

D. P. manager from executives with proven managerial experience. The 

degree of functional experience of the D. P. manager can give some 

indication of the extent to which his experience is comparable with 

his user groups. 

f 
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It is proposed in this study to ask the D. P. manager to give 
the following information: 

- his functional experience 

- his non-EDP executive experience 

- his total D. P. experience 

- the extent of his D. P. executive experience 

2. The User Manager's Computer Experience. 

If the D. P. manager's functional experience is expected to be an 

important influence on the success of the D. P. operations, the extent 

of the user's computer experience may have a similar influence. Two 

aspects of the user's experience can be identified, firstly, the 

extent of his prior use of computerised information systems and 

secondly, whether he has had any previous employment as a member of a 

computer department. 

The details of the questions used to collect this information appear 

on page 1 of the User Manager Questionnaire (Appendix 2). 

3. The Level of User Involvement and Personal Interaction. 

The three main forms of personal interaction, namely visual, verbal 

and written exchange were described and discussed earlier, It was 

concluded from the case studies that verbal interaction was the most 

important form of communication and the method preferred by user 

personnel for the resolution of uncertainty. 

The frequency with which user staff talk to D. P. staff could be used 

as an indicator of an underlying level of joint interaction. One 

would expect a better relationship and a more positive working climate 

to exist between users and D. P. staff where they were more familiar 

with the opposite party. One would expect that much of the inter- 

personal distance would be overcome through verbal intercourse at 

higher levels in the two groups. As important decisions and problems 

on, systems design and systems operations are dealt with more often 

at higher levels of management, it is proposed in this study, to 

concentrate on the contact which occurs between the senior user managers 

and the D. P. staff rather than the interaction which occurs between all 
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levels of user and D. P. staffs. As the case studies demonstrated 

that the user manager was normally involved in all decisions which 

included systems change or major systems problems, it has been 

assumed that his contact with the D. P. staff is representative of 

the senior managers in his department. He was asked to indicate in 

the questionnaire, the extent of his personal contact with the 

various D. P. staff levels. This measure, it is hoped, will demon- 

strate the extent of the verbal interaction between the two depart- 

ments at the decision-making level. 

The more formal aspects of interaction are identified in the 

existence of the EDP steering committee and the use of a liaison 

officer, discussed in the section headed Management Factors. 

The participation of user staff in the development of an information 

system is widely supported in the literature. This point has been 

discussed in an earlier chapter. To speak of 'user involvement' 

as a concept is a useful means of indicating that users participate 

in system development, however the identification of the extent and 

nature of user involvement requires that that concept be expanded. 

The PMM survey (1972) used the following categories to describe user 

involvement: 

1. not normally involved 

2. identifying computer opportunities 

3. specifying pay-offs 

4. accountability for results 

5. managing projects 

6. staffing project full time 

7. staffing project part time 

Unfortunately, most user managers have difficulty in giving a precise 

answer to questions of this kind. Different projects secure different 

levels of user involvement depending on the nature of the application, 

the previous experience of the systems design staff and the desires of 

the managers involved. 
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Clearly a distinction needs to be made between the nature of 

responsibility and the extent of participation. Staff on either side 
can be fully responsible, jointly responsible or not at all responsible. 

Similarly, staff on either side can assist in the work, provide 

information support or not be involved. 

Further distinction needs to be made between the different information 

system operations, and in this study a division of D. P. operations 

into the following categories is proposed; 

- system planning and design 

- programming new systems 

- systems maintenance 

- data preparation/data input 

- computer operation 

This dual breakdown of involvement by responsibility and category 

of operations, is much more rigorous than the PMM survey questions 

and further, it enables a more precise quantification of the degree 

of user involvement in any general area of operations.. 

The questions relating to this section of the model are found on 

pages 1 and 2 of the User Manager's Questionnaire (Appendix2). 

Conclusions. 

The data collection phase of this study has involved two areas of 

decision making; choosing the methods to be used to collect and 

record the data and choosing the operational definitions to be used 

when recording the data. 

It was decided to use a dual data collection approach. Detailed 

questionnaires would be given to user managers and the data processing 

manager in the initial stages of the company participation. Following 

the return of-the completed questionnaires, selected interviews would 

be carried out with the user managers to check the accuracy of the 

questionnaire data and to elicit additional information about the 

computer system experience of the respondent. 
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Much of the work involved in producing the questions for the 

questionnaire consisted of detailed analysis of the concepts included 

in the conceptual model, in order to determine an operational 

measure for them. For most of the variables a simple descriptive 

question was proposed, however for some items surrogate measures 

were necessary as the original concept had no direct operational 

measure. 

The complexity of some concepts in practice defies the use of a 

meaningful operational measure. Project management and control is 

one such item. The quality of the project management was similar in 

both the case studies however the methods, philosophy and approaches 

used by the two companies were quite different. It was proposed to 

use a personal approach by the writer, in an interview situation, 

to gather descriptive data on this problem. 

0 
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CHAPTER NINE 

A REVIEW OF THE DATA COLLECTED 

IN THE QUESTIONNAIRES 
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A. The User Manager's Questionnaire. 

The objective of the user executive questionnaire was to collect some 

facts about the user himself and his department's use of computerised 
information systems, to obtain from the user a measure of his depart- 

ment's involvement in systems operations and to ask the user to complete 

several pages of questions about the performance of the computer 

department and his satisfaction with their work. (See Appendix 2) 

The information from the user questionnaire can be classified as 

follows. 

Table 9.1 : 

Factual Data 

Classification of User Questionnaire Data. 

1. User's back- 

ground. 

2. User's contact 
with DP staff. 

3. Formal inte- 
grative 
devices used. 

4. Computer equip- 
ment and staff 
on user's site. 

Subjective Data 

5. Level of involvement 
of Department in DP 
operations. 

6. Impact of Computer on 
Company operations. 

7. Level of investment 
in various types of 
decision support 
systems. 

Problems of Data Collection. 

Personal/Attitudinal 

8. Level of informa- 
tion support for 
decision making. 

9. Level of satisfac- 
tion with opera- 
tions. 

10. Various attitudes 
to Computers and 
Computer staff. 

Unfortunately, some of the information collected from the user executive 

was found to be highly suspect and incapable of sensible interpretation. 

Thus, a major segment of data (Items 7&8 in Table 9.1) concerning the 

scores recorded by the user for 'importance in systems design' (P4 of 

User Questionnaire) and 'level of support' (P5 of User Questionnaire), 

had to be neglected. Although both these tables appeared to give 

meaningful answers during the case studies, it was apparent after 

several interviews in different companies that users had difficulty 

in translating the conceptual reasons for collecting information to the 

computer generated reports which they used. 
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The only other elements of data not included in the analysis, 

concerned the user's satisfaction with the cost of the data processing 

operations. Answers for cost of computer operation (QB(c) P7) and 

cost of the data preparation (QC(c) P7) indicated a lack of knowledge 

of cost of these operations. (Included in Item 8, Table 9.1). Given 

that only six of the twenty-one companies allocated all, or some, of 

their costs of data processing, and that many users interviewed ad- 

mittedto not knowing the cost of DP operations, it seems reasonable to 

exclude these questions from the data analysis. 

The purpose of this section is to examine the data which has been 

collected from the user, so as to gain a background knowledge of the 

user and his thoughts on the quality of the DP operation in his company. 

1. Personal Characteristics of the User Manager. 

Table 8. lin chapter 8 of this thesis shows the breakdown of the 138 

users by their functional responsibility: the major functional depart- 

ments of Accounting (33) Production (32) and Sales (34) account for about 

half of the respondents. These areas are usually the heaviest users of 

computing facilities and so it was not unexpected that a large part of 

the data collection would occur in these areas. The administrative 

functions (25) include warehouse managers, distribution and shipping 

managers and a few purchasing managers with one or two company 

secretaries. The other company functions appear to use the computer 

only to a very small extent. 

The user executives had been with their present company in functional 

employment for an average of 13 years with a mode of 10 years. Only 

12 of the users had been an executive in their current company's data 

processing department and eight of these had spent time in that 

department in a computer specialist position, that is, a non-administra- 

tive job. Seven of these twelve users-had also been employed in a 

computer specialist position prior to joining their present company. 

A further six users had also been employed in a computer specialist 

position in other companies. Overall, eighteen of the users, 13% of 

the respondents, had some computer employment background; a fairly 

small number considering the size of the sample and the size of the 

companies involved in the study. Few functional executives had there- 

fore come to their. current position with a background in data processing. 
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Many authors have pointed out the lack of movement out of the data 

processing area, and considering the small number of ex-DP executives 
in this sample, their comments are well supported by the findings of 
this study. 

The user executives indicated that they had, on average, 5 to 6 years 

experience using batch processing systems and 0.7 to 0.8 years experience 

using real-time systems. Taking single and multiple real-time systems 

experience together, approximately 100 of the 138 executives had had no 

experience with real-time systems, and to indicate how recent is the 

move towards the real-time processing, those executives who were real- 

time system users, in the majority of cases, had only been so for about 

two years. The small number of users of real-time systems and its 

seemingly recent introduction, indicates the slow speed at which new 

decision-support technology is introduced in the manufacturing sector. 

2. User's Contact with D. P. Staff. 

The reason for including contact with DP-staff has been discussed earlier. 

One difficulty of using such a personal question is that it may be 

inferred that the respondents score is a department score. A manager 

who had delegated the DP liaison to a junior could thus give an 

incorrect impression of the interaction between the two departments. 

It was decided however, to retain this question due to its simplicity 

and because it was felt that contact from the user manager level would 

be a useful indicator in its own right. The difficulty of asking a 

respondent about interaction between a third party and the DP staff 

could easily result in misleading data. 

Contact with the DP staff varied considerably with the functional area 

of the user executive: 

Table 9.2 : User Contact with DP Staff. 

Functional Area of User 

Accounting 

Production 

0 Marketing/Sales 

Personnel 

Admin/Company Secretary 

Management Services 
rwT 

Average Level of Personal 

Contact with DP Staff 

3.1 

2.4 

2.8 

2.3 

2.9 

3.5 

1.2 
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Score is for highest level of contact with senior DP staff. 

5= more than once a day; 4= once a day; 3= once a week; 
2 = once a month; 1 = less than once a month. 

An Analysis of Variance 'F' test showed that the differences between 

observed average contact levels for each of the functional user 

categories was statistically significant at 0.0017. 

Management services executives have the highest contact, but in most 

cases this area contains the DP department so a higher score here was 

expected. The contact of Personnel and R&D is low and supports the 

view that the level of computerisation in these areas is proportionally 

lower. 

3. Formal Integrative Devices. 

Formal integration, as measured by the use of a liaison officer in the 

user's department and/or a user representative on the EDP steering 

committee, was not found to be as common as the literature has 

suggested. Only 54 (39%) of the users, representing users in 12 of the 

21 companies, said that they had a representative on a steering committee 

and only 69 (50%) used a liaison officer. Clearly much of the inter- 

action between users and DP staff occurs on a less formalised basis. 

4. Computer Equipment and Staff on User's Site. 

The case studies have shown that the functional user can be influenced 

in his attitudes to data processing by the extent to which he is able 

to overcome communication and systems operational problems by having 

various types of computer equipment and/or computer staff located 

physically near him. In the case of the remote site this is expected 

to be of some significance. as the actual level of local computer 

operations and systems design support can vary considerably. The 

combination of computer equipment and computer staff on the users 

site for the functional users in this study is given in Table 9.3. 

0 
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Table 9.3 : Computer Equipment and Computer Staff on User's Site. 

Full DP Systems Data No DP 
Staff Analysts Preparation Staff 

Only Staff Only 

Main Computer 87 (1) - - - 87 

Remote Job Entry 12 (2) 2 - 1 (3) 15 

On-line terminals - 6 (4) 5 (5) 3 (6) 14 

Data Capture - - 2 (7) - 2 

No Equipment - 4 (8) 2 (9).. 12 18 

99 12 9 16 136 

(1) 6 ITL users at West London site. 

(2) 7 on one H. O. site using remote computers. 
3 on one remote factory site - very dissatisfied with 

own DP staff on site. 
1 R&D manager who wants DP staff to use Fortran for 

his work although contrary to policy. 

(3) RJE terminal installed - being used mainly for occasional 
systems development by visiting systems analysts. 

(4) 5 Divisional Managers on different sites in one company. 

(5) All non-finance managers in one company. 

(6) 2 managers on one site. 

(7) 1 remote manager with prior computer experience in current 
company and previous employment - very dissatisfied - 
since fired. 

(8) All managers on one site ITL Truck Division Head Office. 

(9) 2 managers SMF Midlands factory. 

Table 9.3 shows that most of the functional users in this study were 

based on the same site as the main computer installation. A further 

12 users had the benefits of a full complement of DP staff, that is 

administrative, systems analysts, programmers and computer operations 

staff, but were served by a remote job entry terminal to the main 

installation. Only 12 of the users had no local computer equipment 

or computer staff support. 

t 
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These twelve remote site users tended to be small factory managers or 

regional branch managers who had little data processing needs. Their 

needs were supported usually by a post or courier service for data input 

and output distribution. The four users of ITL truck division head 

office generated very little input data but were dependent on the 

computer output delivered by mail and courier from central systems and 

their own factories. 

The most interesting aspect of the distribution of the computing 

equipment and computer staff to the Remote site is the consistency with 

which individual companies treat their various sites. A company, for 

example, which has systems analysts on one site will generally have the 

same type of support on its other sites. 

Similarly, the same consistent approach is taken with the use of on 

line terminals. The lack of variability within companies has, however, 

caused 'bunching' to occur in the spread of support in Table 9.3. In 

referring to a particular element in that table it is possible to be 

restricted to users who all belong to the one organisation. It was 

expected that a much greater variability would be present. The lack of 

variability within companies and across the sample companies does limit 

the usefulness of this data. 

5. Level of Involvement. 

User involvement has been widely recommended in the literature and is 

seen by many authors as one of the most critical factors in achieving 

effective systems. McKinsey (1968), for instance, said: - 

'The experience of the more successful computer 
users leaves little doubt that operating managers, 
well motivated and equipped with some knowledge of 
computer capabilities, are likely to be a better 

source of ideas for profitable changes in operations 
than are computer professionals. ' 
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Overall the extent of user involvement, in this 'sample, as shown in 

Table 9.4 which gives the frequency of the various levels of involve- 

ment, was low. Table 9.4 also clearly demonstrates the differences 

in user involvement between the more technical aspects of the informa- 

tion system operation, that is programming and computer operation, and 

those areas which are more likely to have a long term impact on the 

user's operations. It should be stated at this point that these scores 

are based on the user's perception of how he thinks they are involved. 

In most companies the DP Manager pointed out that he personally 

considered the users to have different levels of involvement from those 

given by the user himself. Generally the DP Manager thought that users 

were not involved in programming and computer operations, however there 

were some exceptions to this view. R&D managers, occasionally did their 

own programming and ran their own jobs on remote terminals; a couple of 

user managers who were ex-computer staff took part in the programming 

operations. In a few isolated cases it was clear that the user had 

indicated a level of participation which was overstated and in most of 

these cases the DP Manager agreed that this was the case. 

The wide spread of scores associated with data preparation arises 

because many companies have installed data entry equipment in user 

departments. Users do not generally have the responsibility for 

information systems operations. Almost one-third of the users are not 

involved in a significant way in systems development and very few 

(less than 10%) are involved to a point of taking significant respon- 

sibility for system designs. 

6. User's Opinion on the Impact of Computer Operations. 

In order to capture a measure of system effectiveness based on a 

retrospective view of the benefits which the company has derived from 

the computer investment (rather than on the immediate problems the 

user had with his systems support) the user was asked to score the 

impact of the computer investment on specified characteristics of company 

operations. In some cases, the user manager stated that he had 

insufficient knowledge to comment and either left part of the question 

blank, or in other cases, scored the mid-point of the range. Even 

with these limitations, the general response appears to be quite good. 

Data on this question are shown in Table 9.5. 
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One interesting aspect of these results is the reduction in perceived 
benefits once the user moves away from the information items. Re- 

ordering the items to reflect the level of benefit gives the following 

scale: 

Table 9.6 : Ranked Level of Benefits. 

Item Ranked level of 
Benefits 

Grouped 
Items 

Timeliness 11 
Accuracy 10 ) 
Relevance 9) 

Co-ordination 8) 
Ability to change 7) 

Employee Productivity 6) 
Customer Service 5) 
Production Efficiency 4) 
Working Capital 3) 
Operating Costs 2) 
Sales Volume 1) 

Computer 
Operations 

Conceptual 
Benefits 

Specific 
Company 
Operations 

It is possible that the ranking of the items reflects the degree of 

confidence the users have with regard to how convinced they are that 

benefits have been achieved. The first two items are perhaps also 

the most obvious benefits of computerisation and thus benefits here 

are to be expected. Where users have to show HOW the information has 

benefited the company, the relationship is more tenuous and thus their 

degree of confidence in stating benefits reduced. This is also 

reflected in the number of 'missing' scores for each 'category'. 

The relationship between the individual items is given in Table 9.7. 

This shows the correlation matrix for all items in this question using 

Spearmans rank-order correlation as computed for non-parametric data 

in Statistical Package for the Social Sciences - SPSS . 
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The correlation matrix does not show any strong associations. Given 

that these items were selected to give a wide coverage of different 

company characteristics such a result is not entirely unexpected. It 

is however interesting to note that Accuracy and Timeliness of 

information are key factors in that they are associated with the 

performance of most of the items. The association of co-ordination 

with ability to change is also interesting. 

Table 9.7 : Impact of Computer Operations - Correlation Matrix. 

Ra U) 
rd +J fa 4-. ) 

4-4 Item ü 0) 04 $4 ti i0 :3 124 

E+ ýc aUU 134 Uw30 

Timeliness **** 

Accuracy . 45 *** 

Relevance . 34 . 39 *** 

Co-ordination . 26 . 37 . 26 *** 

Ability to Change . 24 . 23 . 31 . 54 *** 

Employee Productivity . 34 . 32 - . 46 . 42 *** 

Customer Service . 27 . 51 - . 52 . 33 . 41 *** 

Production Efficiency . 28 . 26 - . 30 . 29 . 37 . 45 *** 

Working Capital - -- - - . 30 -- *** 

Operating Costs . 32 . 34 - . 25 - . 33 . 41 . 39 . 38 *** 

Sales Volume - . 31 - - - - . 29 -- 

(Statistically significant at 0.01) 

7. & 8. Level of Systems Investment and Decision Support. 

Data excluded from study due to definitional problems. 

9. Level of User's Satisfaction with Specific Information 

Systems Operations. 

The method chosen to measure the effectiveness of the three day-to-day 

activities, namely systems maintenance, computer operations, and data 

preparation, was to ask the user to express his satisfaction with 

different aspects of them. It was decided that for each of the three, 

several questions would be asked, each question attempting to draw-out 

a major component of that particular activity. The same type of 

question would be repeated for each operation where appropriate. 
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Apart from questions which were specific to each operation, a question 

was inserted for all three operations on the lQuality of the work' and on 

the ability of the two groups to work 'together' to solve joint problems. 

Satisfaction with the cost of the operation was asked for computer 

operation and data preparation, however the lack of knowledge of users 

with regard to cost meant that these questions had to be rejected later. 

Table 9.8 shows user satisfaction scores for all three information 

systems operations. 

f 
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TABLE 9.8 : LEVEL OF USER'S SATISFACTION WITH SPECIFIC OPERATIONS. 

(Scores given are for the number of observations in each category 
- missing observations have been excluded). 

Highly 
Satisfied 

5 

A. USER SATISFACTION: CURRENT 
SYSTEMS MAINTENANCE 

How satisfied are you with the: 

a) Degree to which computer staff 
appreciate your department's 
information needs? 

Neither 
Satisfied 
nor 
Dis- 
satisfied 

43 

Highly 
Dis- 
satisfied 

21 

24 72 25 16 1 

b) Quality of the work performed 
by the computer staff in main- 
taining your current informa- 
tion systems?. 25 63 26 21 2 

c) Degree to which the data 
processing department responds 
to your requests for advice 
and assistance? 28 63 20' 21 5 

d) Degree to which the data process- 
ing department and your own 
department are able to work 
together to solve systems 
maintenance problems? 38 59 28 10 1 

e) Degree to which the data process- 
ing department arrange the timing 

of their systems maintenance work 
so that it causes least disrup- 

tion in your department? 30 51 40 11 4 

B. USER SATISFACTION: COMPUTER OPERATIONS 

How satisfied are you with the: 

a) Degree to which the computer output 
is on time? 32 57 24 21 2 

b) Quality of the work performed by 

the computer operations staff? 25 69 26 13 2 

c) . Degree of consideration shown by 

the computer operations staff for 

your department's processing needs? 30 60 30 14 1 
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TABLE 9.8 (Cont) 

LEVEL OF USERS' SATISFACTION 
WITH SPECIFIC OPERATIONS. 

Neither 
Satisfied Highly 

Highly nor Dis- Dis- 
Satisfied satisfied satisfied 

54321 

User Satisfaction: Computer Operations 
(Cont). 

d) Extent to which your department 
is advised of forseen delays in 
data. processing? (e. g. this should 
include anticipated delays due to 
equipment maintenance and replace- 
merit, peak processing delays, etc) 22 45 42 17 8 

e) Cost of computer operations? 5 14". 75 27 6 

f) Degree to which computer opera- 
tions staff are willing to alter 
their processing arrangement to 
suit an unusual set of conditions 
in your department? 23 59 34 17 2 

g) Degree to which your staff and the 
computer operations staff are able 
to work together to solve computer 
operations problems which relate 
to the processing of your depart- 
ment's data, 

. 
35 60 30 7 

C. USER SATISFACTION: DATA PREPARATION 

Does your department use the data pre- 
paration services provided by the Data 
Processing Department? (95) YES/NO (43) . 

If YES; How satisfied are you with the: 

a) Administration of the data prepara- 
tion process? 

b) Quality of the work performed by 
the data preparation staff? 

c) Degree of consideration shown by 
the data preparation staff in 

advising your department of forseen 
delays in data preparation? 

d) Willingness of the data preparation 
staff to make alternative arrange- 
ments (where possible) at your 

19 54 

20 49 

17 

department's request? 26 

e) Cost of data preparation services? 4 

f) Degree to which you think that your 
department's staff and the data 

preparation staff are able to work 
together to solve data preparation 

problems? 22 

34 

17 2 

21 4 

32 8 

39 23 6 

15 55 13 

46 23 3 

0 

0 

2 

0 

1 

0 
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User Satisfaction : Current Systems Maintenance. 

A similar range of scores for each of the five questions in this section 
was recorded. Table 9.8(A) shows that most users were satisfied with 
the performance of the data processing staff on systems maintenance 

work. Table 9.9 shows the Spearman correlation coefficient matrix for 

the current systems maintenance questions. 

Table 9.9 : Correlation Matrix : Current System Maintenance. 

Questions CSAPPR CSQUAL CSADV CSTOG CSTIM 

Appreciate your needs *** 

Quality of work . 54 *** 

Advice and Assistance . 57 . 56 *** 

Work together . 50 . 55 . 55 *** 

Timing of Maintenance . 42 . 44 . 36 . 44 *** 

(Statistically significant at 0.01) 

User Satisfaction : Computer Operations. 

Table 9.8(B) shows the range of individual scores for user satisfaction 

with computer operations. Two questions in this set need some comment. 

Firstly, satisfaction with cost is out-of-phase with all other questions 

suggesting a different concept is involved. The large bulge of 'neither 

satisfied or dissatisfied' in this question, supports the writer's earlier 

comment that few users know the cost of their information systems opera- 

tion. For these reasons, the questions on cost have been excluded. 

Question (d) on forseen delays has a somewhat lower overall satisfaction 

indicating that lack of advice on delays in processing is one of the 

main causes of dissatisfaction amongst users. 

The matrix of inter-item Spearman correlation coefficients is shown in 

Table 9.10. 
p 
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Table 9.10 : Correlation Matrix : Computer Operation. 

Question COONTM COQUAL COCND COADV COALTR COTOG 

Computer output on 
time *** 

Quality of work . 56 *** 

Degree of consid- 
eration . 43 . 63 *** 

Advice on delays . 46 . 50 . 55 *** 

Alteration of 
arrangements . 40 . 51 . 57 . 52 *** 

Work together . 37 . 48 . 57 . 46 . 61 

(Statistically significant at 0.01) 

The satisfaction scores of the users in this instance are reasonably well 

inter-correlated. 

User Satisfaction : Data Preparation. 

Of the 138 executives who completed the user questionnaire, 95 indicated 

that they used data preparation services of the data processing depart- 

ment. It became evident during the data collection period that there exis- 

ted some doubt as to what users thought constituted 'data processing 

services'. Some of the users who completed data input forms thought 

that they were mostly responsible for their own data preparation whilst 

others, who keyed in data on data capture equipment, thought that computer 

staff were mainly responsible for data preparation. These misconcep- 

tions were not wide spread however, and it does seem that most users 

interpreted the concept correctly. Certainly no evidence of misinter- 

pretations of the individual. questions'arose in interview comments made 

by user executives to the writer. 

The questions on cost, Table 9.8C (e) has been excluded due to lack of 

knowledge of computing costs on the part of the users. Lack of advice on 

fordeen delays once again, appears to generate the most dissatisfaction. 

The spread of answers on this question suggests'that poor communication 

over delays is a key factor in successful data preparation operations. 
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An inter-item Spearman correlation coefficient matrix is presented 

in Table 9.11. 

Table 9.11 : Correlation Matrix : Data Preparation. 

Item DPADMN DPQUAL DPCND DPWLL DPTOG 

Administration *** 

Quality of Work . 70 *** 

Advice on Delays . 55 . 54 *** 

Willingness to 

change . 50 . 53 . 69 *** 

Work together . 56 . 41 . 48 . 67 *** 

(Statistically significant at 0.01) 

The inter-item correlations in this set of questions are much stronger 

than the other two operations suggesting that the users have a much more 

focused attitude to data preparation than to either systems maintenance 

or computer operations. 
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10. Computer User Attitude Questions. 

The thirteen attitude questions included in the questionnaire, were 
generated from an earlier pilot study (See Appendix 4 ). These 

questions were selected for inclusion on the basis of the following 

criteria. 

1. A small set of questions was required. 

2. Each question should have the potential of good 
discrimination. That is, a standard deviation 

of over .9 on a1 to 5 scale. 

3. It was desirable to pick several questions for each 

of the three concepts identified in the pilot study. 

Those concepts were 'Investment', 'Communication' and 
'Attitude to Computers'. 

All questions were coded so that '5' indicated the most favourable, 

or most positive attitude towards computer staff. The question means 

in the pilot study ranged from 2.97 to 4.0 with 9 of the 13 questions 

in the range of 3.2 to 3.6, and standard deviations ranged from 0.8 

to 1.2 with only 2 questions having standard deviations below 0.9. 

The results of the data collection from user executives on the selected 

questions are given in Table 9.12. The means ranged from 2.9 to 4.0 with 

the standard deviations ranging from 0.9 to 1.2. The survey results 

appear to be similar to those of the pilot test, with possibly one or 

two questions slightly more skewed. The data collected on the attitude 

questions shows that it is possible by this means, to achieve reasonably 

good discrimination between those users who are more satisfied and 

those who are less satisfied with various aspects of information systems 

operations. 

0 
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TABLE 9.12 : COMPUTER USER ATTITUDE QUESTIONS 

The questions used in the User Manager's Questionnaire have been 
grouped into the three areas of Investment, Communications and 
Attitude to Computers based on the pilot study results. (Missing 
scores are not shown - 138 valid questionnaires were received). 

A. Investment Questions. 

1. our company is not getting a sufficient return Mean Standard 
on its investment in computerised information Deviation 
systems. 

strongly agree undecided disagree strongly 
agree disagree 

( 9) (47) (27) (42) (10) 2.9 1.1 

7. Our company has in general very good computer 
systems. 

strongly agree undecided . -disagree strongly 
agree disagree 

(19) (67) (26) (25) ( 0) 3.6 0.9 

11. Our company has no t received an adequate level 

of benefits from the use of its computer systems. 

strongly agree undecided disagree strongly 
agree disagree 

( 5) (35) (14) (55) '(15) 3.3 1.1 

B. Communication Questions. 

2. How difficult is it to contact someone in the data 

processing department who could help you sort out 

a minor systems problem. 

very difficult neither easy very 
difficult difficult easy 

nor easy 

( 1) ( 4) (16) (65) (46) 4.0 0.9 

4. How quickly does the data proce ssing depa rtment 

respond to your request for inf ormation about a 

systems malfunction. 

very quickly within slowly very 

quickly reason- slowly 
able 
time 

(20) (41) (62) (11) ( 3) 3.5 0.9 
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Computer User Attitude Questions (Cont). 

B. Communication Questions (Cont). 

5. How willing are the data processing staff in Mean Standard 
your company to change their arrangements to Deviation 
accommodate an unusual set of circumstances 
in your department. 

very fairly willing not very most 
willing willing willing unwilling 

(18) (44) (48) (22) ( 3) 3.4 0.9 

6. If we have an information system problem in our 
department the computer staff can usually help 
us quite a lot. 

strongly agree undecided disagree strongly 
agree disagree 

(11) (82) (26) (15) ( 4) 3.6 0.9 

8. Computer people do not understand the problems 
of functional departments. 

strongly agree undecided disagree strongly 
agree disagree 

( 1. ) (34) (30) (64) ( 8) 3.3 0.9 

9. To what extent does the data processing department 

take you into their confidence when planning 
systems changes which would affect your department. 

to a very to a to a to a to a very 
great great fair small small 

extent extent extent extent extent 

(23) (48) (46) (15) ( 4) 3.5 1.0 

12. To what extent are you kept informed by the data 

processing department about computer operation 

problems which disrupt the operation of informa- 

tion systems your department uses. 

to a very to a to a to a to a very 

great great fair small small 

extent extent extent extent extent 

(10) (28) (58) (29) (10) 3.0 1.0 

0 
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Computer User Attitude Questions (Cont). 

C. Attitude to Computer Questions. 

3. Functional managers lose some of their flexibility Mean Standard 

when they use computerised information systems. Deviation 

strongly agree undecided disagree strongly 
agree disagree 

( 4) (55) ( 6) (55) (17) 3.2 1.2 

10. Computer staff like to keep to themselves. 

strongly agree undecided disagree strongly 
agree disagree 

( 4) (31) (25) (75) ( 2) 3.3 0.9 

13. Computers tend to take away the individuality of 
a person's job. 

strongly agree undecided disagree strongly 
agree disagree 

( 2) (21) (11) (81) (22) 3.7 1.0 

0 
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B. THE DATA PROCESSING MANAGER'S QUESTIONNAIRE 

The method used to collect data on individual user department-computer 

staff relationships, has an underlying assumption that all users 

within the same company will have a number of different systems' 

environment characteristics. The variability of location and local computer 

equipment and computer staff, the nature of the user's computer 

experience and his level of involvement in D. P. operations are some 

examples of the different types of environment. The method of selecting 

the user groups did, however, depend initially on selecting a co- 

operative D. P. organisation and therefore the DP departments represented 

in the study number only 21, (the number of participating companies), 

compared to user departments of 138. The analysis of the DP manager's 

questionnaire is concerned with the 21 DP managers and their operation. 

In presenting the overview of the DP manager's questionnaire the discuss- 

ion will be divided into the following sections: 

1. D. P. Manager's background. 

2. Organisational location of the Data Processing Department. 

3. The computing resources. 

4. D. P. Department characteristics. 

5. Management aspects. 

6. Summary. 

1. D. P. Manager's Background. 

The business and managerial background of the D. P. manager is one of 

the items selected for attention by the BIM survey (1971). They suggest 

that it is a key management factor in the achievement of a successful 

computer operation and recommend the following: 

'Recruit a D. P. MANAGER not a technician: 

Ensure adequate status-within the organisation' 

To emphasise this point they develop their argument with reference to 

the comments of survey respondents; concluding with the following 

comment: 
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'It is very clear that companies feel strongly 
that the D. P. manager needs to have managerial 
ability and that it is important to have a 
departmental manager who can understand and 
discuss the problems of other managers and see 
his job on a broad managerial front. ' 

In this comparative study the writer wished to discover if this 

statement could be supported by an association between system effective- 

ness as perceived by the user and the D. P. managers functional and 

managerial experience. In order to gather sufficient data on the D. P. 

managers background, each D. P. manager was asked to indicate the 

following: 

Experience in functional departments. 

Experience as a functional executive/manager. 

Experience in D. P. Departments. 

Experience as a D. P. executive/manager. 

With the exception of two multinationals for which the position 'D. P. 

manager' was impossible to identify as they each had several senior 

managers responsible for different aspects of the D. P. operations, the 

remaining D. P. managers had little functional experience. The average 

functional department employment of the 19 D. P. managers was 5.8 years 

with a high spread of experience, (standard deviation of 4.2). Seven 

of the 19 D. P. managers had less than four years experience of any sort 

in a functional area. Eleven of the 19 D. P. managers had no executive 

or managerial functional experience. The mean for managerial experience 

was 1.6 with a standard deviation of 2.5. Most of the remaining (8) 

D. P. managers had only two to four years executive experience outside 

the D. P. area. 

The D. P. experience of the D. P. manager presented a different picture. 

The average length of data processing-experience of the current D. P. 

manager was 14 years with two very high figures of 26 years and 30 years 

(standard deviation of 6.9 years). D. P. executive/managerial experience 

was also fairly high with a mean of 9.7 years (standard deviation of 

5.2) . 
A 
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2. Organisational Location of the D. P. Department. 

Earlier discussion in this thesis indicated the attention that has 

been given in the literature to shifting the D. P. department to an 
independant location away from the accounting function. The Hooper 

Study (1966) predicted that there would be a considerable movement of 

DP departments out of accounting and into separate departments. 

It is interesting to note that the McKinsey (1968) study came to a 

different conclusion with regard to the impact of location of the DP 

department on systems performance. 

'the appointment of the right man to ... (the DP 
manager's)... position is seen as a key contribution 
that top management can make to the success of the 
computer effort. It is also recognised that this 
individual's effectiveness depends more on his 
personal stature and professional skills than on the 
precise location of his unit in the corporate 
hierarchy'. 

This study did not support the predictions made by Hooper, of a 

general movement away from accounting. The current location of the 

D. P. departments in this study are shown below: 

Table 9.13 : Organisational Location of the Data Processing Function. 

Location DP Manager Reports to: Number 

Accounting Department Finance Director 5 

Management Services 

Management Services 

Management Services 

Separate Department 

Separate Department 

Separate Department 

Subsidiary Company 

Finance Director 3 

Head of Management Services 2 

Deputy Managing Director 1 

Finance Director 6 

Administration Director 1 

Managing Director 2 

Board composed of Group Representatives 1 

21 

f 
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The D. P. manager was asked to indicate the organisational position of 

the D. P. department on a set list which included the major functional 

areas, a separate department category and a subsidiary company category. 

Quite a number of the D. P. managers considered that they managed 

separate departments, however the reporting relationships showed that 

in general they reported to the Finance function directly, or to the 

management services function which in turn reported to the finance 

director. With 16 of the 21 D. P. managers reporting to the finance/ 

accounting manager or director, it would appear that this area still dom- 

inates the D. P. activity. 

The organisational position of the D. P. department is difficult to 

define in a comparative sense without looking at organisational charts 

and difficult to describe in a statistical score. The variation in 

size of the companies, for instance, meant that the level of management 

of the D. P. manager, a measure collected in the Questionnaire, could not 

be usefully interpreted. In a small company the D. P. manager could 

easily be in a similar position to a supervisor reporting to the 

accountant, that is a level two manager. By comparison, in a large 

company-he might be responsible for several hundred people and a multi- 

million pound budget but only report to a Divisional Comptroller, thus 

occupying, say, a level four position. This data was therefore dis- 

regarded. 

3. The Computing Resources. 

Much of the discussion among D. P. staff surrounds the technical aspect 

of the computer equipment and software. The emphasis on the technical 

capability of the system suggests that this may give rise to differences 

which would effect the user's satisfaction. For example, real-time 

systems may be perceived by the user to provide a better service than 

a batch service or alternatively, users of data base facilities may 

feel better supported. As technical aspects of systems receive 

considerable attention in the literature, general descriptive items were 

included in the questionnaire. It was hoped that these would be suffic- 

ient to give a meaningful picture of the technical sophistication of the 

computer resource. The results of these questions (P4&5 of the DP 

Manager's Questionnaire) have provided sufficient data to give some. 

reasonable indication of the state of systems development in the 

participating companies. 
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The sample firms had all had a computer for at least four years with 
the first computer installed, on average, 11 years ago. Most of the 
firms had installed a major new computer 2 to 3 years before the 

survey. All companies undertook batch processing and 12 of the 21 

used real-time processing. Seven of the companies had more than one 

computer installation., Seven companies used a data base management 

system. 

Collecting information on the level of operating system proved too 

difficult as several companies with non-IBM equipment, could not 

visualise the IBM equivalent of their own operating system. This data 

was therefore disregarded. 

4. D. P. Department Characteristics. 

The Data Processing Manager provided information on the size of the DP 

budget and the number of DP staff for both the last current financial 

year and for the financial year ending in 1972. The 1976/7 figures are 

shown in Tables 9.14 and 9.15. 

It was hoped to use these figures as an indication of the growth of DP 

activity over that period. It was hypothesised that the change in DP 

activity, as measured by a change in DP budget, or DP staff, would be 

positively associated with the effectiveness of the information systems 

operation. 

Much to the writer's surprise many of the DP managers' questionnaires, 

showed an increase in budget and a decrease in staff. In several cases 

the size of the budget increase seemed to bear no relation to what 

appeared to be, a major change in scope of operations. In several 

instances the decrease in staff could not be reconciled with the increase 

in systems applications. 

Interviews with DP managers subsequent to their completing and returning 

the DP manager's questionnaire, showed that neither the level of budget 

nor the level of DP staff necessarily included all the DP activity in the 

company. 
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Table 9.14 : Data ? rocessing Budget 1976 (1976/77). 

Category 

Less than 100,000 

100,000 - 250,000 

250,000 - 500,000 

500,000 -1 million 

over 1 million 

No of Companies 

3 

9 

4 

3 

2 

21 

Table 9.15 : Current Level of Data Processing Staff. 

Range No of Companies 

0-9 0 

10-19 4 

20-29 3 

30-39 3 

40-50 0 

50-99 3 

100-299 2 

over 300 2 

Not Given 4 

21 

This situation appears to have become more common as the trend towards 

distributed data processing increases. The majority of the organisations 

in this study were spread over a number of different sites, with some 

of the remote sites representing a combination of branches and sub- 

sidiaries. Over the last five or so years there had been a general 

movement in these companies towards introducing some form of real-time 

processing, whether it be order entry, on-line enquiry systems, remote 

job entry or linked computer. The financing of this sort of extension 

to the data processing operations had not always come out of the data 

processing budget. In the case of some of the U. K. subsidiaries of 

multi-nationals, there had been a desire to create a European computer 

system and this. was funded by the European or Parent Head Office. In 

the case of U. K. firms the subsidiary would often fund part of the 

operation. The D. P. budget did not therefore always reflect the 

multiple sources of DP expenditure. 
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Apart from the development costs, there is also the movement of some 
computer operations away from the central computer site into the user's 
area. Punch card operation and data control, have in many cases, been 

replaced by user staff operating terminals. The effect of the decen- 

tralisation of computer equipment and the increase in user staff 
involvement in data entry and on-line enquiries has meant that the 

DP budget and the DP staff numbers do not adequately reflect the scope 

of the company's DP operation. Unfortunately, with an undetermined 

amount of the costs absorbed by remote site and user department budgets 

it is difficult, and beyond the capability of this project, to gain an 

accurate figure for total DP expenditure. For similar reasons, changes 

in DP budget size, as measured by this research, do not reflect actual 

changes with sufficient accuracy to enable any conclusions to be made 

regarding the hypothesised relationship with effectiveness. 

Included in the data collected from the DP manager were the figures for 

DP staff numbers in 1972 and 1977. Although the individual numbers do 

not provide a reliable measure of the size of the total company data 

processing activity, their relative change demonstrates the manner in 

which the data processing department itself has changed over this 

period. Table 10.11 shows the percentage change in the DP staff over 

this 5 year period. This table also shows the companies ranked by 

systems effectiveness, thus it is possible to gain an overview of the 

relationship between this change factor and user satisfaction. 

Unfortunately the method used to collect the hours of computer operation 

could not cope with the variability of the data. The DP manager was 

asked to indicate a range of hours for each of the main computer 

processing functions, whereas a more useful method would have been to 

ask him to give the exact figure. This data was also discarded. 

The systems maintenance function within the DP operation appears to play 

a major role in the DP operations. On average, 41% of total programming 

hours were used to provide support for the current systems. No doubt 

this level varies with the stage of systems development of the company 

but as most of the companies in this survey had used computers for 

some years, the size of their current systems investment was considerable 

and therefore the level of systems maintenance would be unlikely to 

change very quickly. 
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The method of allocating the system maintenance work varied considerably, 
however most companies have settled for a project team structure for 

development and maintenance work. The distribution of the methods used 
is given in Table 9.16. 

Table 9.16 : Allocation of Maintenance Work. 

METHOD 

Full time maintenance staff 

Software specialist group 

Rotating basis amongst analysts/programmers 

Ad Hoc 

Project team 

External Software House 

Other 

No. of Firms 

5 

1* 

1 

5 

9 

0 

0 

21 

* Also responsible for setting systems standards 
and for developing software to support the 
technical efficiency of the computer equipment. 

5. Management Aspects. 

Planning and control of the investment in computer-based information 

systems becomes more critical as the size of the investment increases 

and as the organisation's dependence on the information produced by 

computer systems becomes more predominant. Two aspects of the planning 

and control of computer resources are considered here. Firstly, the 

method used to judge the performance of the DP department, and secondly, 

the extent to which user groups are made aware of the cost of their 

information via the allocation of DP expenditure to their areas. 

The concept of performance measurement and review is a basic element of 

management practice. In order to judge the effectiveness of a particular 

operation, possibly by comparing it to some accepted yardstick, manage- 

ment use measures of the activity. For the organisation as a whole, some 

concept of profit is the usual method of performance evaluation, 

however this method may not be appropriate for an internal department 

where market forces do not operate. In this situation comparison of 

actual costs to budget targets is the most often used internal yardstick. 
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In this survey each DP manager was asked to indicate the performance 

evaluation method which was applied to his department. The results 

of this question are given below: 

Table 9.17 Main Performance Methods Used. 

Method No. of Firms 

Utilisation of resources 1 

Budget performance 8 

Level of profit 1 

Rate of Return on Investment 2 

Level of user satisfaction 6 

No measure used. 3 

21 

The most common performance measure is, as'was expected, comparison of 

actual expenditure to budget targets. Somewhat surprising is the number 

of firms who do not use a measure of performance based on some aspect 

of cost/benefit. In those firms which used 'level of satisfaction' the 

DP managers admitted that they had no formal method of measuring this 

concept but simply identified this category as the closest description 

of how they responded to user feedback. 

The allocation of DP expenditure is generally used as a method of 

allocating the costs of providing data processing facilities to those 

groups which benefit from those resources, and hence the particular 

formulae used is normally based on the relative level of usage of the 

various user departments. Allocation of costs is viewed as a means of 

ensuring that users take note of the cost of their information and act 

responsibly when considering new system development, however the extent 

to which this objective is achieved in practice is open to speculation. 

From Table 9.18 it can be seen that only 3 of the 21 companies allocated 

all the major costs to the user departments. A few firms allocated the 

operating costs only (data preparation and computer operation) but in 

general, most firms allocated none of their data processing costs to 

user departments. 
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Table 9.18 : Allocation of Computer Centre Costs to User Dep artments. 

COSTS NUMBER OF FIRMS WHICH: 

Fully Partly Did Not 
Allocated Allocated Allocate 

Initial systems investigation 4 1 16 

Systems design 5 - 16 

Preparation of new systems 
programs 5 - 16 

Implementation costs (including 
file conversion, staff retraining, 
system testing, etc. ) 4 2 15 

System maintenance 4 - 17 

Data Preparation 6 1 14 

Computer operating costs involved 
for user applications 6 - 15 

Computer department administration 
(not included above, if any) 4 1 16 

Systems research and development 3 1 17 

Other costs (specify) 2 1 18 

Summary. 
ft 

The data collected from the DP managers provided an overview of the 

data processing operations within the organisation. From the questionn- 

aire it is possible to quickly ascertain the organisational position 

and size of the DP department and gain some impression of the technical 

sophistication of its operations. 

Some of the data collected from the DP Managers' Questionnaire provides 

information about the management of the DP area. On the planning and 

control aspects of DP it was apparent that approximately half of the 

sample firms have poorly developed reporting and control procedures. 

Few companies had developed extensive costing and budgeting techniques 

and several indicated that they had no objective measure of performance 

evaluation. 

On the personal level, the DP manager was asked to provide some informa- 

tion on his own background. The most noteworthy aspect of that data 

was the lack of functional. experience in many of the DP managers. 
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Conclusion. 

The purpose of the chapter has been to bring together the elements of 
data collected in the survey questionnaire and present them to the 

reader in a sectionalised format. Little attempt has been made to 

draw conclusions from the data at this stage as this is best approached 

once the reader has become familiar with the data that is available 

for analysis. 

Some of the questions used in the questionnaire have been shown to 

produce unreliable data and these questions have been identified and 

the data generated from them discarded from further analysis. Naturally 

every attempt was made to have valid questions at the time the survey 

was undertaken but inevitably a larger sample produces situations not 

anticipated and catered for in the data collection design. The use of 

a pilot study and case study work was not sufficient to cover every 

eventuality. Some redundancy of data was expected, as much of the 

work is exploratory and many of the operational measures had to be 

developed from an immature research base. 

0 
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CHAPTER TEN 

DATA ANALYSIS AND FINDINGS 
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A FRAMEWORK FOR ANALYSING THE DATA 

The purpose of investigating the relationships between data elements 

is to identify those independent or predictor variables which provide 

insights into variations in the criterion or dependent variables. 

In this study the conceptual model described in Chapters Four and 

Five delineates the potential predictor variables, whilst Chapter Six 

develops a measure of system effectiveness based on the extent of user 

satisfaction. The four components of user satisfaction identified in 

that discussion form the criterion variables which will be used in the 

following analysis. 

The criterion variables are thus: 

1. INTERACTION -A measure of the quality of the interaction 
between user staff and DP staff. 

2. SUPPORT -A measure of the satisfaction of the users 
with the level of advice and action support 
received from DP staff. 

3. IMPACT -A measure of the perceived level of benefits 

received by the organisation from its 

computer systems investment. 

4. DESIGN -A measure of the quality of the system design 

work performed by DP staff. 

The process of analysing the predictor variables requires that they 

be classified as nominal or ordinal. Such a classification is necessary 

in order to comply with the requirements of the different statistical 

techniques to be used in the analysis. 

With nominal data, the purpose of the analysis is to discover if one or 

more classifications of several observed states of a variable give a 

higher incidence of a high (or low) score on the criterion variable than 

would occur randomly. In order to measure the extent of any given set of 

observations having such discriminatory power, an analysis of variance 

test is carried out. 

0 
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Ordinal data allows much more powerful statistical tools to be used in 

the analysis. As a starting point, a measure of association between 

the predictor variable and the criterion variable can be calculated. 

At this stage, the predictor variable will be shown to have an associa- 
tion with a criterion variable within the range 0.00 to 1.00. A multiple 

regression analysis method can then be used to identify those variables 

which provide the best statistical explanation of the variation observed 

in the criterion variables. 

The data analysis approach to be used will consist of the following 

steps. 

1. Classification of variables into nominal or ordinal data. 

2. The nominal data will be examined on an individual item basis. 

3. The ordinal data will be inputed into a multiple correlation 

programme to identify the most important predictor variables. 

4. These predictor variables will then be correlated with the 

remaining ordinal data to identify secondary variables which 

influence effectiveness to a lesser extent and are strongly 

associated with the main predictor variables. 

5. The items of ordinal data will then be examined individually. 

DATA CLASSIFICATION. 

The predictor variables to be examined are divided into nominal and 

ordinal variables as follows: 

0 
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Conceptual Model Level Nominal Ordinal 
Variable Variable 

1. Organisational 1.1 Industry 1.4 Company size in 
Context Net Assets. 1.2 Organisational 

location of 1.5 Company size in 
DP operations. number of employees. 

1.3 Functional area 1.6 Company size in 
of User Manager. revenue. 

1.7 Number of sites. 

1.8 Subsidiary Status. 

2. Systems Context 2.1 Geographical 2.3 Age of installation. 
dispersion of 2.4 Use of Data Base 
computer staff Management System. 
and equipment. 

2.2 Real Time 
2.5 Extent of change in 

Systems Used. 
DP operations 
(1972-77). 

3. Management 3.1 Performance 3.3 Extent of cost 
Choice measure. allocation to users. 

3.2 Method of 3.4 Use of EDP Steering 
System Committee. 
Maintenance. 3.5 Use of liaison 

officer. 

3.6 Level of Systems 
Maintenance. 

4. Personal Factors None 4.1 User Manager - 
functional experience. 

4.2 User Manager - 
Computer User 
experience. 

4.3 User manager - 
prior computer 
specialist experience. 

4.4 Level of contact of 
user with DP Manager. 

4.5 Level of contact of 
user with Senior 
Systems Analysts. 

4.6 Level of user involve- 

ment in (various)DP 

operations. 

4.7 Functional experience 
of DP Manager. 

4.8 Data Processing exper- 
ience of DP Manager. 
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PART I: THE NOMINAL DATA. 

1.1 INDUSTRY. 

The twenty-one companies in the survey all belonged to the manufacturing 

sector, however within that classification it was possible to separate 

them into standard industrial classifications. The twenty-one companies 

are spread thinly throughout the manufacturing sector (Table 7.1) with 

seven of them bunching into the general classification 'Mechanical 

Engineering'. 

With such a dispersion, it is unfortunately not possible to arrive at 

any meaningful conclusion with regard to the level of effectiveness 

in the different manufacturing classifications. 

1.2 ORGANISATION LOCATION OF DP OPERATIONS. 

Two data items are used to define the organisational location of the 

DP Department. One of these variables 'organisational location' 

describes the functional area of the host department, (Table 9.13 ). 

The other variable identifies the position to whom the DP Manager is 

responsible, (Table 9.13) 

Author's Note: 

In all the following tables the following abbreviations apply. 

SD Standard Deviation. 

F Score on Analysis of Variance 'F' Test. 

N Number of observations. 

N/S Not Significant at 0.05. 
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TABLE 10.1 : ASSOCIATION BETWEEN FUNCTIONAL AREA OF HOST DEPARTMENT 
AND USER SATISFACTION. 

Functional Area of 
Host Department. 

Accounting 

Administration/ 
Company Secretary 

Management Services 

Separate Department 

Subsidiary Company 

Mean 

S. D. 

F 

Significance 

Inter- 
action 

Mean 

17.4 

17.6 

17.9 

18.3 

17.9 

17.9 

3.7 

0.3 

N/S 

Average Effectiveness Measures 

Support 

Mean 

13.6 

17.2 

15.4 

15.4 

Impact 

Mean 

15.1 

14.7 

14.7 

14.9 

Design N* 

Mean 

10.0 27 

12.8 3 

10.0 22 

11.2 38 

13.5 

14.8 

2.9 

3.6 

(. 006) 

13.8 

14.9 

2.4 

0.3 

MIS 
* Varies slightly with each effectiveness measure. 

10.5 

10.6 

2.6 

2.4 

(0.05) 

5 
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The three main locations for the DP Department, Accounting, Management 

Services and Separate Department, show little difference in user 

satisfaction (Table 10.1). The only location to indicate a markedly 

different score was the Administration/Company Secretary location where 

a small number of users showed higher scores on Support and Design. in 

this case however, the small group of users were managers in Company 

10. As only one instance of this location was observed at the company 

level, it is not possible to draw a valid conclusion from the slightly 

better score of this location. Excluding the Company 10 scores from 

the above table leaves the remaining four locations with about equal 

scores. 

The other variable used to define organisational location of the DP 

Department indicates the person to whom the DP Manager reports to, which 

in most cases, is the Finance Director (See Table 9.13). This variable 

does not provide any further information on the effectiveness of the 

various locations, perhaps due to the domination of the one position. 
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The most important observation that can be made from the results, is 

that the non-accounting locations have not achieved a considerably 
higher level of user satisfaction. In order to fully appreciate the 

impact of these results a statement from an earlier study by Schoderbeck 

and Babcock (1969) needs to be reproduced. 

'Most respondents (58.7 per cent) felt that the 
computer activity should serve all departments 
equally and that the best way to accomplish this 
was to remove it from the jurisdiction of all 
functional areas, particularly that of the 
accounting department. Such action would tend 
to eliminate bias occurring when data processing 
personnel report to an operating manager. ' 

Schoderbeck and Babcock presented survey results to support their 

argument--that an accounting location resulted in an accounting bias to 

system development, led to lower management involvement and less 

economical and efficient service to users. If these conclusions are 

valid then it should be expected that accounting locations would, on 

average, generate lower levels of user satisfaction compared to the 

separate department location. As the data demonstrates, this is not the 

case. 

Schoderbeck and Babcock do note that three of their respondents thought 

that the organisational location was of 'little consequence'. Those 

individuals concluded that the manager was more important than the 

location. 

'A competent and aggressive executive is the key 
ingredient without which even a well organised 
system would fail'. 

The results of this study, which give support to this view, are discussed 

in Item 4.6 on Functional Experience of DP Manager. 

The conclusion drawn from the data collected in this study is that 

organisational location does not materially influence the level of 

satisfaction of the user manager. 

p 
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1.3 FUNCTIONAL AREA OF USER MANAGER. 

The question on the location of the DP Department showed that most DP 

Departments finally came under the jurisdiction of the Finance Director, 

and in fact no DP Department came under the control of Marketing, 

Production, Personnel or R. & D. The DP Department is clearly still 

controlled by the Administration groups within the organisation. 

The relative satisfaction of the non-administration managers needs to be 

compared to those traditionally controlling the computer resource. The 

conclusions reached by Schoderbeck and Babcock (1969) suggest that in 

cases where the data processing department is located in the accounting 

area, the accounting managers should be more satisfied. Although data 

processing is predominantly located in the accounting/finance area in 

this study, no support has been found for this proposition. The 

relative levels of satisfaction of the respondents in this survey, shown 

by functional area, are given in Table 10.2. 

TABLE 10.2 RELATIONSHIP OF FUNCTIONAL AREA OF USER MANAGER TO USER 
SATISFACTION SCORES. 

Functional Area 
of User 

Inter- 
Action Support Impact Design N* 

Mean Mean Mean Mean 

Accounting 18.2 14.9 14.2 10.7 33 

Production 16.4 14.9 15.1 10.4 31 

Marketing/Sales 18.0 15.1 14.6 10.4 34 

Personnel 19.5 13.9 16.3 10.4 6 

Admin/Coy Secretary 18.3 14.3 15.1 10.4 25 

Management Services 18.3 15.2 16.0 11.2 4 

R. & D. 19.3 14.0 16.8 12.2 4 

Mean 17.9 14.7 14.9 10.6 137 

S. D. 3.6 3.0 2.4 2.6 

F 1.3 0.3 1.5 0.4 

Significance N/S N/S N/S N/S 

* Varies slightly among effectiveness scores. 

p 
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There is insufficient difference between the various functional areas 

to detect a significant bias towards increased or decreased user 

satisfaction in any one area. Interestingly, the accounting managers 

are slightly more conservative in their estimate of the impact of the 

computer systems. The extent to which this tendency is due to the 

nature of their discipline, which dictates conservatism in its practice, 

is open to question. 

2.1 GEOGRAPHICAL DISPERSION OF COMPUTER STAFF AND EQUIPMENT. 

Major differences in the systems environment faced by different. u. ser 

groups, is to be found in the level of local system resource support 

given to the user. The vast majority of the users are located at the 

main company site and are within walking distance of the computer room. 

Remote site users however, may not have local access to computer staff 

or have the support of computer equipment sited in or near their 

premises. 

Much of the earlier theoretical discussion in this thesis has been 

concerned with the problem of interaction between computer staff and the 

user staff. It was expected that the user staff who had better local 

support would experience less difficulty in communicating their needs 

to the DP staff and would consequently demonstrate higher overall levels 

of satisfaction. 

The results of the analysis of the data on those variables (Table 10.3 

and Table 10.4) gives little support to such a hypothesis. In fact, 

with the exception of the low score on IMPACT of the user with no local 

computer staff support, no material differences among users exists. 

Although the two users with data capture equipment are consistently lower 

than the other groups, the difference is not large. 

A possible explanation of'the difference scores for users on sites who 

have no local DP staff support is that they are less aware of the 

contribution of the computer investment to the company, or alternatively, 

feel that they have seen little of the impact in their own (neglected) 

areas. 
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TABLE 10.3 RELATIONSHIP OF COMPUTER STAFF SUPPORT ON USER'S SITE 
TO USER SATISFACTION SCORES. 

Type of Computer 
Staff Su port 

Full. DP staff 

System Analyst(s) 

Data Preparation 

No. DP Staff 

Mean 

S. D. 

F 

Significance 

Inter- 
Action 

Mean 

18.3 

19.0 

15.3 

17.5 

18.0 

3.6 

1.95 

N/S 

Support 

Mean 

15.1 

13.6 

13.3 

14.6 

14.8 

2.9 

1.7 

N/S 

* Number varies slightly among scores. 

Impact 

Mean 

15.0 

16.1 

15.3 

13.3 

14.9 

2.3 

3.4 

0.02 

Design 

Mean 

10.3 

10.9 

11.5 

11.4 

10.6 

2.6 

1.4 

N/S 

N* 

98 

12 

9 

16 

135 

TABLE 10.4 : RELATIONSHIP OF COMPUTER EQUIPMENT SUPPORT ON USER'S SITE 
TO USER SATISFACTION SCORES. 

Type of Computer 
Equipment 

Main Computer 

Remote Job Entry 

On-line Terminals 

Data Capture 

No Computing Equipment 

Mean 

S. D. 

F 

Significance 

Inter- 
Action 

Mean 

18.6 

16.7 

16.8 

14.0 

17.6 

18.0 

3.5 

1.6 

N/S 

Support 

Mean 

15.2 

14.7 

13.8 

13.0 

13.8 

14.8 

3.0 

. 
1.4 

N/S 

* Number varies slightly among scores. 

Impact 

Mean 

15.0 

15.0 

15.7 

13.2 

14.2 

14.4 

2.3 

1.1 

N/S 

Design 

Mean 

10.4 

9.7 

11.3 

9.5 

11.4 

10.6 

2.6 

1.3 

N/S 

N* 

86 

15 

14 

2 

18 

135 

p 
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The two remote site users with data capture equipment are worth noting 
as they had the lowest scores on all four satisfaction measures. The 
data capture equipment in itself, gives the user little satisfaction since 
it only allows data to be inputed and does not provide any output locally. 

One of the two users is a manager who has to pick up his output from a 
Remote Job Entry terminal some miles away at another company site. He 

is dissatisfied with the arrangement and his feelings are reflected in 

his answers. The other user of data capture equipment is a factory 

manager at a remote factory owned by Company 3. His dissatisfaction is 

more difficult to explain. He had been working as a computer specialist 

prior to joining Company 3 and after working in the DP department of that 

company was sent north to set up a new factory. Any inconvenience he 

suffered due to the lack of local computer output should have been over- 

come by his lengthy computer experience. The writer was informed by the 

DP manager in the latter stages of the company interviews that he had 

not performed to expectation and that he had been given his notice - 

perhaps his dissatisfaction can be traced to this source. 

It does appear from the results shown here that remote users are as well 

satisfied as the main site users. One of the possible explanations why 

the anticipated communication problems were not identified in this study, 

is that DP managers generally appear to make a conscious effort to estab- 

lish channels of communication to the remote sites. This is particularly 

so where the remote user is reliant on computer output. An example of 

this type of approach is shown in the SMF case. 

2.2. REAL TIME SYSTEMS USED. 

The only technical factor to be treated as a nominal variable is that 

relating to the use of Real Time Systems. Twelve of the twenty-one 

companies operated real-time facilities. The users in these companies 

are no more satisfied than those users in firms which use batch process- 

ing methods only. The results of the data analysis are shown in Table 

10.5. 

p 



204. 

TABLE 3.0.5 : RELATIONSHIP OF REAL-TIME PROCESSING TO USER SATISFACTION. 

Real-Time Processing Inter- 
Used. Action Support Impact Design 

Mean Mean Mean Mean 

No 18.0 14.7 14.9 10.8 

Yes 17.8 14.8 14.8 10.4 

Mean 17.9 14.7 14.9 10.6 

S. D. 3.7 2.9 2.4 2.6 

F 0.1 0.0 0.2 0.5 

Significance N/S N/S N/S N/S 

It would appear that from the user's viewpoint, it makes little 

difference to his satisfaction what processing mode the company 

supports. 

N* 

60 

77 

137 

3.1 PERFORMANCE MEASURE. 

Discussion in the last chapter showed the dispersion of performance 

measures used by the survey firms (Table 9.17 ). Management Control is 

assumed to be more sophisticated as the firm moves away from the more 

qualitative controls towards those performance measures based on 

financial results. The critical finding is that the use of a more 

sophisticated control method is not consistently associated with 

increased system effectiveness as measured by the four user satisfaction 

measures developed in this study. 

The results of the survey are shown in the following table. 

0 
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TABLE 10.6 ; RELATIONSHIP OF PERFORMANCE MEASURE USED TO USER 
SATISFACTION SCORES. 

Method Inter- 
Action Support Impact Design N* 

Mean Mean Mean Mean 

Facilities Utilisation 18.6 14.2 15.5 10.0 6 
Budget Targets 17.8 14.7 15.1 10.6 63 
Profit 17.8 13.5 13.8 10.5 6 
Rate of Return 17.9 14.4 15.2 10.7 11 
User Satisfaction 16.5 14.8 14.0 9.6 33 
None Used 21.2 16.0 15.9 12.4 18 

Mean 17.9 14.8 14.9 10.6 137 
S. D. 3.5 3.0 2.4 2.5 
F 2.7 0.9 1.7 2.9 

Significance 0.03 N/S N/S 0.02 

* Numbers vary slightly among scores. 

The eighteen users who use systems which fall into the 'no performance 

method used' category, come from three companies. These users consis- 
tently show higher levels of satisfaction across all user satisfaction 

components and are considerably more satisfied in the aspects of 
INTERACTION and DESIGN. All three of these companies are relatively 

small and this characteristic may help explain their lack of a formal 

performance measure. Size, however, does not in itself explain the 

level of satisfaction, as this concept is not strongly associated with 

any of the satisfaction scores (see Items 1.4 to 1.6). Two of these 

companies are among the top six most effective firms whilst the other 

is in the six least effective, however the overall effect is probably 

dominated by Company 2, with high effectiveness results, due to the 

larger number of respondents from that firm. 

From Table 10.6 it must be concluded that performance methods generally, 

are not associated with system effectiveness and certainly it can be 

concluded that in this study, more sophisticated controls were not found 

to be clearly associated with higher levels of user satisfaction. 
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3.2 METHOD OF ORGANISING SYSTEMS MAINTENANCE. 

It has been shown in the previous chapter that different methods are used 

by the survey companies to organise their systems maintenance work. 

Generally the choice of method is open to the DP manager. In a very 

small installation it may not be practical to separate systems development 

from systems maintenance but with the DP departments in this study the 

option is most likely to be open to the DP manager. 

The methods used by the survey companies have been described previously 

(Table 9.16 ). It remains to be discovered whether any of those methods 

is associated with higher levels of user satisfaction. 

TABLE 10.7 RELATIONSHIP OF METHOD OF ORGANISING SYSTEM MAINTENANCE 
TO USER SATISFACTION SCORES. 

Method Inter- 
Action Support Impact Design N* 

Mean Mean Mean Mean 

Full time staff 18.6 14.7 15.3 10.6 28 

Software specialists 21.1 16.0 16.6 13.1 13 

Rotating 17.8 14.6 14.3 11.2 5 

Ad Hoc 19-. 4 15.3 14.6 11.2 25 

Project Team 16.5 14.4 14.6 9.8 66 

Mean 17.9 14.8 14.9 10.6 137 

S. D. 3.4 3.0 2.4 2.4 

F 4.7 1.0 1.8 5.6 

Significance ( 0.001) N/S N/S ( 0.001) 

* Number varies slightly between scores. 

The thirteen users who have the support of the full-time software 

specialist staff clearly have higher levels of satisfaction. In partic- 

ular the difference in their satisfaction is significantly better for 

INTERACTION and DESIGN. 

f 
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Unfortunately little can be derived from these statistics as the 

thirteen users mentioned above all belong to one company (Company 2). 

As this company has achieved high levels of satisfaction in the absolute 

sense it is difficult to identify the most important influences on its 

performance. Clearly it is an outsider in this analysis but it cannot 
be concluded that the systems maintenance method used in that company 
is the cause of it, although it may be one of several factors contributing 

to the overall high performance. 

If Company 2 is excluded briefly from the data, the data on systems 

maintenance becomes inconclusive. No one method can be shown to be 

better or worse in terms of user satisfaction. Certainly there is no 

evidence to suggest that any one of the three more popular methods is 

associated with higher user satisfaction. It can only be concluded 

(subject to the reservation regarding Company 2 data) that the method 

of systems maintenance is irrelevant to user's satisfaction. 

SUMMARY OF THE ANALYSIS OF THE NOMINAL VARIABLES. 

The discussion of the individual variables above has been structured 

so that attention could be focused on specific factors in the conceptual 

model. For each variable a review of the relationship of that item with 

the user satisfaction scores was presented in order to identify situations 

where one category or classification could be shown to experience a 

significant difference in the effectiveness scores of those users in that 

group. 

The analysis has shown that, with the exception of some unusual effects 

of the Company 2 data, none of the nominal variables discriminate between 

high and low user satisfaction. In summary, the most important findings 

of this analysis are that the following cannot be shown to influence 'the 

level of user satisfaction. 

1. Organisational location of the Data Processing Department. 

2. The level of system staff and computer facilities support 

given to the user on his site. 

3. The sophistication of the performance measure used in 

evaluating the D. P. department's activities. 

4. The method used to organise the system maintenance 

workload. 
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PART II : THE ORDINAL DATA. 

The ordinal data, listed earlier in this chapter, are not analysed in 

the same way as the nominal data. The existence of an underlying scale 

allows more powerful statistical tools to be used. Following an initial 

examination of underlying variable distributions the ordinal variables 

will be tested for associations with user satisfaction. Having estab- 
lished this set of correlation statistics, regression analysis will be 

used to identify those variables which have most influence on the 

variation of each user satisfaction component. The remainder of the 

variables will then be correlated with the limited set of predictor 

variables identified in the regression analysis to determine secondary 

sources of influence. Finally each of the ordinal variables will be 

discussed individually in the light of this analysis and previous 

research results, where they exist. 

A review of the individual distributions (means, standard deviations 

and skewness) showed that the assumptions of the normal distribution 

could not be supported. As a result, the initial examination of the 

data will be carried out using a non-parametric correlation statistic and 

further analysis_will use, non-parametric statistical tools which make 

no assumptions about the underlying distribution of the variable. 

Spearman and/or Kendall rank-order correlation coefficients, as computed 

by the SPSS programme, were calculated for all the ordinal data listed 

earlier in this chapter, in order to identify those variables which were 

strongly associated with any of the four user satisfaction scores. 

Table 10.8 shows the results of the correlation analysis (Figures shown 

are correlations where statistical significance was 0.05 or better. ) 

Several of the variables highlighted by the correlation analysis are 

associated with more than one satisfaction score. At the same time these 

predictor variables may be associated with each other. In order to 

discover which of the predictor variables gives the best statistical 

explanation of the variability of the criterion variables, that is the 

satisfaction scores, a multiple regression method is applied to the 

data. 

The results of the multiple regression analysis on the associated 

variables of each of the user satisfaction scores is shown in Table 10.9. 
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TABLE 10.8 ; CORRELATION OF. ORDINAL VARIABLES WITH EACH OF THE USER 
SATISFACTION SCORES. 

VARIABLE INTERACTION SUPPORT IMPACT DESIGN 

1.4 Net. Assets --- - 
1.5 No. of Employees --- -. 

1.6 Revenue --- - 
1.7 Number of Sites (. 21*) -- - 
1.8 Subsidiary Status -- . 30 - 

2.3 Age of Installation -- . 33 - 
2.4 Data. Base Management System - (. 19*) - (. 30) 

2.5 Extent of Change (. 23*) - (. 27*) - 
3.3 Cost Allocation --- - 

3.4 EDP Steering Committee --(. 21*) (. 20) 

3.5 Liaison Officer --- . 22 

3.6 Level of Systems 
Maintenance -- . 39 . 26 

4.1 User-functional 
Experience -. -- - 

4.2 User-Computer User 
Experience --- - 

4.3 User-Computer Specialist 
Experience --- - 

4.4 Contact with DP Manager . 23* -- . 22 

4.5 Contact with Snr. Systems 
Analysts - . 23 - - 

4.6 Level of User Involvement --- - 
(a) Systems Development - . 19* - . 21 

(b) Programming --- - 
(c) Systems Maintenance --- - 
(d) Data Preparation (. 28) -- - 
(e) Computer operation --- - 

4.7 (a) DPM - functional Exper. --- . 19* 

(b) functional Exec. Exper. --- . 27 

4.8 (a) DPM - DP Experience (. 26*) (. 22*) (. 25) (. 29) 

(b) " DP Exec. Exper. --- (. 19*) 

*Significant at <o. 05 - others not significant or significant at C 0.01. 
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Table, 10. c3 ; FACTORS FOUND TO EXPLAIN THE VARIATION OF 
USER SATISFACTION SCORES. 

FACTOR ITEM INDEPENDENT VARIABLES CORR OF CUM. R2 
NO. VARIABLE MULT. 

WITH USER R 
SATISFAC- 
TION SCORE 

ONE 2.5 Extent of change of DP Activity 

INTERACTION 
(% DP Staff increase 1970-77) C. 44 ) . 43 

4.4 User Manager Contact with DP Manager . 23 . 51 

4.8a DP Experience of DP Manager (. 25) . 56 

4.6d Level of User involvement in 
Data Preparation (. 27 ) . 58 "34 

TWO 4.5 User Manager's Contact with Senior 
Systems Analyst . 24 . 24 

SUPPORT 

2.4 Data Base Management System used 
in the Company (. 21. ) . 31 

4.7b Functional executive experience 
of DP Manager . 16 . 38 

4.6a Level of user involvement in systems 
development. . 24 . 43 . 18 

THREE Extent of change of DP Activity 

2.5 (% DP Staff increase 1970-77) (. 34 ) . 35 
IMPACT 

4.8a DP experience of DP Manager (. 34 ) . 47 

3.6 % of programming hours used for 

systems maintenance . 31 . 52 

1.8 Company is a subsidiary . 25 . 54 . 27 

FOUR 3.6 % of programming hours for systems 

maintenance . 33 . 34 
DESIGN 

2.4 Data Base Management System used by 
the Company. (. 33 ) . 46 

4.6a Level of involvement of User in 
Systems Development . 27 . 51 

4.8a DP experience of DP Manager (. 34) . 54 "29 
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The two measures of association shown in that table are R2 and R (the 

square root of R2). R2, called the Coefficient of Determination, 

is a measure of the prediction accuracy and therefore indicates the 

strength of the linear association. The square root of R2 (R) is the 

Pearson Product Moment Correlation between the independent and dependent 

variables. R2 is more readily interpreted as the ratio of the explained 

variation in the effectiveness score as provided by the independent 

(predictor) variables, to the total variation in the dependent variable 

(the criterion variable). 

Author's Note. 

The correlations shown in Table 10.9 have been calculated on a slightly 

different basis from those in Table 10.8. In the regression analysis 

any case with a missing value on any of the independent values was 

deleted from the analysis. This procedure is recommended by the SPSS 

authors. In the correlation calculations in Table 10.8 only cases with 

missing chta on either of the pair of variables being examined were 

deleted. The sample size was thus smaller in the regression analysis. 

J. 
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The multiple correlation analysis identifies, for each of the satis- 
faction scores, those factors which contribute most to an explanation of 
the variability of the individual satisfaction scores. The best of these 
factors for each of the satisfaction scores has been listed in Table 10.9. 
This table shows that. there are ten variables, which together provide a 
guide to the extent of explained variation of the user satisfaction 
scores. In the framework of the conceptual model these are: - 

RELATIONSHIP 

A. Organisational Context. 

(+) 1. Company is a subsidiary. 

B. System Context. 

(-) 1. Extent of change of DP activity (1970-77). 

(-) 2. Data Base Management System used by the company. 

C. Management Choice Factors. 

(+) 1. Per cent of programming hours used for systems maintenance. 

D. Personal Factors. 

(+) 1. Level of user involvement in systems development. 

(-) 2. Level of user involvement in data preparation. 

(+) 3. Level of contact of user with DP Manager. 

(+) 4. Level of contact of user with Senior Systems Analyst. 

(+) 5. Functiona l Executive background of DP Manager. 

(-) 6. Length of DP experience of DP Manager. 

Table 10.9 identifies those variables which have the most influence on 

the user satisfaction components, however from Table 10.8 it can be 

observed that there are other variables which individually are 

associated with the user satisfaction components. These additional 

variables may have insufficient influence on the variation in user 

satisfaction or their influence may already be accounted for by one of 

the main predictive variables. The secondary influence of these 
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variables is not exposed by the regression analysis but their association 

with the main predictor variables can be identified by an examination of 

the inter-variable correlations. These are given in Table 10.10. 

TABLE 10.10 : CORRELATION MATRIX OF ALL VARIABLES WHICH ARE INDIVIDUALLY 

ASSOCIATED WITH USER SATISFACTION WITH THE PREDICTIVE 

VARIABLES 

PREDICTIVE VARIABLES 
Individual Item 

Variables No. 1.8 2.4 2.5 3.6 4.4 4.5 4.6a 4.6d 4.7b 4.8a 

Sites 1.7 - - - - - -- - - - 

Subsidiary 1.8 ** - - -. - -- - . 30 - 

Age 2.3 . 49 - . 47 . 28 (. 19*) -- . 18* - - 

DBMS 2.4 - ** - - (. 19*) -- - . 15* . 51 

Change in 
staff 2.5 - - ** - - - (. 33) - - - 

EDP Steering 

Committee 3.4 (. 23) - . 30 (. 49) . 20* . 19* - - (. 51) . 51 

Liaison 
Officer 3.5 - - - - - -- - - - 

Systems 
Maintenance 3.6 - - - ** - -- (. 17*) . 21* - 

Contact DPM 4.4 - (. 19*) - - ** . 45 . 22 - - - 

Contact Snr. 
Sys . Anal.. 4.5 - - - - . 45 ** - - - - 

Invol. in 
Sys. Devel. 4.6a - - (. 33) - . 

Invol. in 
Data Prep. 4.6d - - - (. 17*) - -- ** - - 

DPM Func. 

Exper. 4.7a - - (. 25) . 59 - -- - - - 

DPM Func. ** - Exec. 4.7b . 30 . 15* - . 21* - -- - 

DPM DP 4.8a - . 51 - - - - -- - -- ** 

DPM DP Exec. 4.8b - . 33 - - (. 26) -- - (. 18*) . 81 

* Statistically significant at <0.05, other scores shown are 

significant at <0.01. 

I 
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Most Important Relationships Identified in Table 10.10. 

1) Age (length of time computers used in firm) to subsidiary status. 

2) Age with degree of change in DP staff level (older users tended 

to reduce staff levels). 

3) The use of EDP Steering Committees is associated with lower systems 

maintenance and DP Manager with less functional Executive experience 

and more DP experience (that is - found in the least effective firms). 

4) Data Base Management Systems are more likely to be found in 

companies where the DP Manager has a longer DP experience. 

5) Systems maintenance will be higher in firms employing DP Managers 

who have longer functional experience. These firms are less 

likely to use EDP steering committees. 

6) User contact with DPM is reasonably well correlated with contact 

with the Senior Systems Analysts. 

7) DP Managers who have long DP experience tend to be the same as 

those with long DP Executive experience. 

p 
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The identification of the variables which are associated with the 

predictor variables provides a fuller explanation of the relationships 
surrounding a given user attitude. The two sets of variables are shown 
below: 

USER 
SATISFACTION 

. 
COMPONENT 

PREDICTIVE 
VARIABLES 

VARIABLES 
ASSOCIATED WITH 
PREDICTIVE 
VARIABLES 

1. INTERACTION Change in staff. 

Contact with DPM. 

DP Experience of 
DPM. 

User involvement in 
Data Preparation. 

Age of DP Installation. 

Contact with System 
Analysts. 

Use of DBMS. 

Use of EDP Steering 
Committee. 

DP Executive Experience 

of DPM. 

2. SUPPORT Contact with 
Systems Analyst. 

Data Base Management 
System used. 

Functional Executive 
Experience of DPM. 

User involvement in 
System development. 

Contact with DPM. 

DP Experience of DPM. 

Use of EDP Steering 
Committee. 

3. IMPACT 

4. DESIGN 

0 

Change in DP staff. 

DP Experience of DPM. 

Level of Systems 
Maintenance. 

Subsidiary status. 

Level of systems 
maintenance. 

DBMS used. 

User Involvement in 
System Development. 

DP Experience of DP 
Manager. 

Age of DP Installation. 

DP Executive experience 
of DPM. 

Use of EDP Steering 
Committee. 

DPM Functional Experience. 

Use of EDP Steering 
Committee. 

Functional Experience 

of DPM. 

DP Executive experience 

of DPM. 
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The analysis of the secondary variables has added three additional 
items which were not identified in the original set of ten. These 

three are the use of an EDP Steering Committee, the age of the installa- 
tion and the functional experience of the DP Manager. 

An examination of each of the ordinal variables individually, will be 

undertaken below, followed by a discussion of the relationship of the 

main and secondary variables to each of the satisfaction components. 

INDIVIDUAL ORDINAL VARIABLES. 

Items are presented in the order in which they were listed at the start 

of this chapter. 

1.4 Net Assets. 

1.5 Number of Employees. 

1.6 Revenue. 

Each of these three variables represents a measure of organisational 

size. It can be seen from Table 10.8 that organisational size, 

measured by these variables, is not materially associated with any of 

the four satisfaction components. Larger companies generally have large 

DP Budgets, a large number of DP staff, and normally develop more formal 

procedures to cope with the greater resource allocation process. Not- 

withstanding these influences, which might be expected to lead to less 

flexibility and more rigid patterns of interaction, a number of the 

largest companies in the study have high user scores on all the 

satisfaction components. (I. T. L. is an example of this. ) 

At the same time, it would be expected that a small company could benefit 

from more informal processes, shorter communication lines and less 

complex resource allocation problems. SMF is a good example of a company 

where these factors appear to have supported or encouraged good user 

staff - DP staff relationships. However there are a number of small 

companies in this study where the systems are badly designed and main- 

tained, where the users are poorly informed on system changes and where 

the level of user satisfaction is generally very low. 
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It would appear, in conclusion, that organisational size is one of the 
least important influences on system effectiveness. 

1.7 NUMBER OF SITES. 

It was suggested earlier in this thesis that good communication is 
likely to be a critical factor in the maintenance of a healthy relation- 

ship between the DP staff and the User staff. It was also suggested in 

earlier discussion that remote users would be disadvantaged due to the 
difficulties of maintaining regular dialogue with the DP staff and as 
a consequence, their satisfaction scores would be lower. This hypothesis 

has only received limited support in the findings. 

In Table 10.8 the negative, though weak, correlation of the presence 

of remote sites (Item 1.7) with the user satisfaction measure INTERACTION, 

does indicate that there is a potential communication problem in this 

particular situation. Companies have overcome many of these problems by 

locating DP staff at the user's site and by maintaining personal contact 

of senior DP staff through regular visits to the remote user sites. 

Several DP Managers acknowledged the problems of the remote users and 

stressed that special attention needed to be given to catering for their 

needs. 

The effect of this vigilance is reflected in the findings of this study, 

which show that remoteness does not play an important part in the level 

of user's satisfaction. 

1.8 SUBSIDIARY STATUS. 

Of the twenty-one companies in this survey, ten were subsidiaries of 

international companies with, in the main, American based parents. An 

inspection of the list of companies ranked by their systems' effectiveness 

score (Table 10.11) shows that seven of the ten subsidiaries are 

contained in the top half of the list and thus have information systems 

with better than average effectiveness. Size is not a useful explanation 

of the effect here as there are similar sized U. K. companies in the 

bottom half of the ranked list. 

0 
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A Possible explanation is that most of the subsidiary firms in this 

study have the benefit of the computing experience of a U. S. parent. 
As U. S. firms introduced and developed the use of computers much 
earlier than their U. K. equivalents, the parent company will normally 
have had more years of computer experience than their U. K. subsidiary. 
Another factor may be that the parent requires formal cost justification 

of the capital equipment expenditure before giving Head office approval. 
Tighter control over the use of DP funds may thus explain part of the 

difference. In a number of subsidiaries the parent has gone as far as 
to specify the procedure which will be used to gain project approval, 

thus instituting a more rigorous project control framework on the local 

users than would be otherwise adopted. 

Greater DP experience, cost justification and better project approval 

are possible explanations of the better overall systems' effectiveness 

of the subsidiaries, however this characteristic is not a sufficient 

condition to ensure that effective systems will be developed. In fact 

the company with the lowest effectiveness score is a local subsidiary 

of a large U. S. chemical firm. 

2.3 AGE OF INSTALLATION. 

If there is a learning curve effect in developing computer systems then 

this variable should provide an indication of its presence. The 

regression analysis showed that the computer experience of the company, 

as measured by the age of the installation was not a main predictor 

variable, however, Table 10.8 shows age to be positively associated with 

the user's satisfaction component, IMPACT. In addition, Table 10.10 

shows that age is positively associated with the main predictor variables, 

subsidiary status (Item 1.8 above), and change in DP staff (Item 2.5 

below) . 

2.4. DATA BASE MANAGEMENT SYSTEM USED. 

A Data Base Management System (DBMS) is a specialist software programme 

which supports a centralised pool of company information. Its main 

advantage is that it only requires information to be stored once; all 

users of the information then extract it from the central store. In 

practice there have been serious problems encountered in developing an 

acceptable system and many companies have found it expensive to install. 
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In this survey however, it is difficult to identify the cause of 
dissatisfaction. Certainly three of the four least effective firms 
are using it and this must heavily bias the results in their direction. 
But at the same time, three reasonably effective firms are using it 

and one mid-point company also. (See Table 10.11). Perhaps in this 

case, it is only possible to conclude that the least effective companies 
have tilted the results their way for a number of reasons - failure 
to gain acceptable results from the DBMS perhaps being one of them. 

2.5 EXTENT OF CHANGE OF DP STAFF NUMBERS 

The negative sign on this factor in Table 10.9 shows that an increase 
in DP staff over the last five years is associated with a reduction in 

the systems' effectiveness variables IMPACT and INTERACTION. Conversely, 

a decrease in DP staff is associated with higher systems' effectiveness 

of these variables. 

An examination of the change in DP staff in each of the twenty-one 

comapnies in Table 10.11 shows that six of the twelve more effective 

companies reduced their staff over the five years 1970-77 (range of 

-. 1 to -. 7), three increased their staff (. 1 to . 4), and the others 

either remained static or did not provide comparative information. 

In the nine least effective companies, two reduced their staff by 

10 per cent and three increased their staff substantially (70%, 70% 

and 200% respectively). The result of this variable is largely due to 

the impact of these latter three companies. 

These last three companies are characterised by rapid systems' 

development, lack of project control and failure of the DP Department 

to adequately maintain current systems. Perhaps the reductions in 

staff in many of the more effective companies have been associated with 

a slowing-down of the systems' development program and a concentration 

of resources on rationalisation and support. This development would 

normally be favourably viewed by user groups. 

In summary, it would appear that firms in this study who have longer 

computer experience are normally subsidiaries of U. S. companies which 

have recently taken steps to reduce the size of their DP staff. As U. S. 

companies generally have been early entrants into commercial computer 

use, it is not surprising that their U. K. subsidiaries have followed 

their example. Nolan (1973) argued that companies would pay little 
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attention to the DP area until the level of expenditure warranted the 

introduction of management planning and control procedures. It is 

during this period that systems' development is reduced and the exising 

systems rationalised. A staff cutback could quite easily be under- 

taken as a result of such management attention. Thus the DP staff 

cutback would be more likely to occur in firms which have had a longer 

period of systems' development. 

p 
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TABLE 10.11 ; SELECTED COMPANY CHARACTERISTICS. 

System Company Recent Subsidiary DBMS 
Effectiveness Number Change User 
Rank No. in Staff 

1977/72 

1 1 -. 50 Yes No 

2 2 . 11 Yes No 

3 6 . 07 No No 

4 16 New since 1972 No Yes 

5 21 Not available Yes Yes 

6 5 -. 30 Yes No 

7 8 -. 20 Yes Yes 

8 10 . 40 No No 

9 4 . 06 Yes No 

10 18 -. 50 No No 

11 12 -. 10 Yes Yes 

12 14 -. 70 No No 

13 15 Not available No No 

14 13 New since 1972 No No 

15 19 -. 10 No No 

16 20 Not available No No 

17 7 -. 1 No No 

18 11 . 70 Yes Yes 

19 3 2.00 No No 

20 17 . 00 Yes Yes 

21 9 . 70 Yes Yes 

0 
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3.3 ALLOCATION OF COSTS TO USER GROUPS. 

The purpose of allocating costs to user groups is to make them more aware 

of the cost of resources being used for data processing and to aid in the 

selection of more beneficial applications. (See Moore 1974). If cost 

allocation does in fact lead to the selection of projects which have 

higher levels of return for the company, and if cost allocation makes the 

user more concerned with the productivity of the data processing depart- 

ment, then it should be expected that those companies at present alloca- 

ting costs to users would demonstrate above average levels of user 

satisfaction. 

This particular financial 

survey companies, appears 

The presence and extent o 

used in the data analysis 

user satisfaction scores, 

this proposition. 

control procedure, although used by few of the 

to have had no effect on user satisfaction. 

f cost allocation as measured by the variable 

is not shown to be associated with any of the 

(See Table 10.8) and therefore does not support 

Perhaps the explanation for the lack of influence of cost allocation is 

that the charges, when made on the user, are done so as a financial 

procedure rather than to motivate the user to involve himself in project 

selection and in overseeing the quality of DP services. 

3.4 USE OF EDP STEERING COMMITTEE. 

The EDP Steering Committee has been promoted, for a number of years, as 

a means of providing a forum whereby user managers can influence data 

processing operations. Most of the well known authors support the 

creation of such a committee, and most see it as the main forum for 

planning and control of DP activities (See for instance, Ditri, Shaw 

and Atkins 1971). 

The study findings are a startling contrast to the accepted view. Table 

10.8 shows that the use of an EDP Steering Committee is negatively 

associated with both IMPACT and DESIGN. Although it is not one of the 

main predictor variables itself (Table 10.9), the use of an EDP Steering 

Committee is associated with several of the important predictor variables. 

p 
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Table 10.10 shows that the use of an EDP Steering Committee is associated 

with a lower level of systems maintenance and less functional executive 

experience on the part of the DP Manager. The first of these is related 

to IMPACT and DESIGN and the latter is related to SUPPORT. At the same 

time, the use of an EDP Steering Committee is positively associated with 

the length of data processing experience of the DP Manager, which is in 

turn negatively correlated with the effectiveness scores of DESIGN, 

IMPACT, and INTERACTION. 

A possible explanation for this unexpected result is that an EDP 

Steering Committee is not used where the user is relatively well satisfied 

with the current DP services. In this situation the DP Manager typically 

has higher than average functional executive experience, and has introduced 

a higher than average level of systems maintenance. If EDP Steering 

Committees are created in situations where the users have a poor relation- 

ship with the DP staff, with the objective of imposing a formal device 

to manage the interaction process between the two groups, then it would 

appear from the results here, that this is not a particularly successful 

stratagem. 

3.5 USE OF A LIAISON OFFICER. 

A computer liaison officer is a user department position which is used 

to regulate the day to day activities of the user staff in their contact 

with DP staff. The person most likely to be placed in this position 

would be someone who could easily translate user requirements into 

language familiar to DP staff and vice versa. 

The survey findings show that although 50% of the user managers had an 

EDP liaison officer in their departments, the presence of the position 

appears to have had no effect on the levels of satisfaction of the users 

(See Table 10.8). One possible explanation of the irrelevance of this 

position is that users prefer to contact DP staff direct on the more 

important issues and as a result the quality of the response in such a 

situation is not related to the use of this integrative device. 

p 
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3.6 LEVEL OF SYSTEMS MAINTENANCE. 

Although many authors have stated how important systems maintenance 
is when planning the allocation of DP resources, their discussions 

have dealt with the problems of maintaining morale of the systems 

maintenance staff and have had little regard for the impact of poor 

performance in this area on the user. (See for instance Liu 1976). 

The results of this survey demonstrate the importance of systems 

maintenance to the user departments. (See Table 10.9). 

In interviews with the user managers in this survey, one of the major 

problems identified was the high level of dissatisfaction which arose 
from poor systems maintenance work. The failure of DP staff to 

adequately complete a system before moving on to the next project, and 

the inconsistency with which resources were allocated to this function, 

were major sources of user discontent. 

4.1 USER FUNCTIONAL EXPERIENCE. 

4.2 USER COMPUTER USER EXPERIENCE. 

4.3 USER PRIOR COMPUTER SPECIALIST EXPERIENCE. 

The user's computer and functional background appears to have little 

relevance to the user's level of satisfaction. The small number of 

users in the sample who had prior computer specialist experience 

(Item 4.3) meant that this variable had too few observations to provide 

a sufficiently strong base for statistical analysis and as a consequence, 

the effect of prior computer specialist employment could not be deter- 

mined with the data. However it appears from the data analysis shown 

in Table 10.8, that general computer user experience and functional 

experience on the part of the user (Items 4.1 and 4.2) are not associated 

with any of the user satisfaction scores. 

4.4. LEVEL OF USER CONTACT WITH DP MANAGER. 

4.5 LEVEL OF USER CONTACT WITH SENIOR SYSTEMS ANALYST. 

The study results show that user manager's contact with senior DP staff 

is ah important element in the establishment and maintenance of a working 

relationship between the two departments. It was proposed in the 

earlier discussion, that frequent personal contact would improve the 

relationship between the two departments and would lead to a higher level 
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of satisfaction on the user's part. Contact with the DP Manager and 

systems staff are shown to be important predictor variables for the two 

satisfaction components, INTERACTION and SUPPORT, respectively, 

(Table 10.9). The results of this study thus give positive support to 

this proposition. 

4.6 LEVEL OF USER INVOLVEMENT. 

Although a number of potential areas for user participation were iden- 

tified and tested, it was found that in only two there existed any 

material variation in the level of user participation among the firms. 

Many user departments prepared their own data or were actively involved 

in assisting in the data preparation process. Similarly, a reasonable 

number of user departments were actively supporting the system develop- 

ment process. 

It was expected that higher user involvement would be associated with 

higher user satisfaction; a hypothesis which is widely supported in 

the literature (See Edstrom 1977). However the findings of this study 

show mixed results. Users who are more involved in systems development 

aspects-of data processing operations are more satisfied. (Table 10.9). 

Users who are active in their own data preparation, however, demonstrate 

a lower level of satisfaction than those users who are not as involved. 

(Table 10.9). 

The negative association of data preparation involvement with user 

satisfaction is one of the most unexpected results of this study. 

The explanation for this result appears to be related to the increased 

dependence of the user staff on the DP Department, as the users change 

from a supplier of documents to be processed by the DP staff, to a user 

who is directly involved in the computer operations. Many users now 

prepare their own data in machine readable form, often to the extent of 

directly keying the data into the computer via an on-line input device 

such as a visual display screen. Having moved much closer to the heart 

of the DP operations, they become more affected by the operational 

problems associated with running sophisticated electrical equipment. 

Machine malfunction, operator and programmer errors and communication 

line problems are now confronting them daily, whereas as a distant user, 

these problems did not affect them. This increased participation in the 

data preparation area has led to increased user irritation and frustration. 

This does not imply that the user has a less efficient service as a 
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result of the change to direct data entry, for he may have gained 

considerably out of faster turnaround and decreased data input errors. 

Unfortunately, his immediate satisfaction would appear to be more 

influenced by his inability to cope with the computer's operational 

variability than with the increased productivity stemming from the 

change. 

4.7(a) DP MANAGER'S FUNCTIONAL EXPERIENCE. 

4.7(b) DP MANAGER'S FUNCTIONAL EXECUTIVE EXPERIENCE. 

4.8(a) DP MANAGER'S DATA PROCESSING EXPERIENCE. 

4.8(b) DP MANAGER'S DATA PROCESSING EXECUTIVE EXPERIENCE. 

It was anticipated that the DP Manager's background would have some 

influence on the level of systems effectiveness as the McKinsey (1968) 

study had emphasised this factor in their work, however it was not 

anticipated that such a clear contrast would be found between the 

functional and data processing components of that experience. The 

study findings show quite conclusively that functional experience and 

functional executive experience on the part of the DP Manager, are 

associated with systems environments which result in users with higher 

levels of satisfaction with the data processing services. (Table 10.8). 

In marked contrast to this situation, the opposite result occurs for 

DP Managers with the highest DP experience and DP executive experience. 

This result is further emphasised by the lack of DP Managers with both 

extensive functional experience and extensive DP experience. The 

overall spread of the DP Manager's background, in terms of both function- 

al experience and data processing experience for companies at each end of 

the overall satisfaction. scale is shown in Table 10.12. 

The ability of the DP Manager to empathise with the user appears to be 

a key factor in his relationship with the user areas. Obviously one 

manner in which the DP Manager can gain an appreciation of the problems 

of functional managements is to have been in the job himself. The 

importance of the DP Manager's functional experience in this study 

underlines the influence of the background of the DP Manager to his 

ability to supply the most effective services to functional management. 
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Extensive employment in data processing appears to have the opposite 

effect to functional executive experience, perhaps because the 

advantages of the functional experience are lacking. In the least 

effective companies it was generally found that poor communication 

existed between the two areas and lack of functional knowledge and 

understanding by the DP Manager may be a fundamental cause of this. 

p 
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Table 10.12 
. P., e1atjonsh, & of DP Mana9eeg IsB ckgound 

to level of User Sati, sýaction Scores 

Company Rank of Functional Functional All DP DP 
No. Company on Experience Executive Experience Executive 

System Years Experience Years Experience 
Effectiveness Years Years 

1 1 8 9 11 11 
Most 2 2 3 3 6 6 Effective 
Companies 6 3 12 1 18 15 

16 4 0 0 6 3 (New DP Mgr) 

21 5 - Case study firm ITL (not appl icable) 

5 6 6 4 14 12 

20 16 5 0 16 12 
Least 7 17 6 0 19 9(New DP Mgr) 
Effective 
Companiesll 18 2 2 6 2 

3 19 6 0 14' 8 

17 20 4 3 14 14 

9 21 0 0 30 15 

f 
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SUMMARY OF THE ANALYSIS OF THE ORDINAL VARIABLES 

Few ordinal variables are associated with the satisfaction components. 
At the organisational context level it has been found that company size, 
however measured, and the geographical dispersion of the company have 

negligible influence on the level of user satisfaction. It is 

interesting to note that dispersed companies have overcome the 

impact of distance on their communications lines by moving data 

processing support staff to the users site, or alternatively, by 

making a concerted effort to ensure that senior data processing staff 

visit remote sites on a regular basis. 

At the systems context level it is apparent that the level of sophis- 

tication of the equipment has little impact on the level of user 

effectiveness but a change of direction in the level of systems 

activity does, with diminishing data processing staff numbers and 

systems rationalisation associated positively with user satisfation. 

Of some importance to the accounting area, is the lack of influence of 

both the method of performance evaluation and the extent of allocation 

of data processing expenditure. The findings also indicate that it 

appears to be more effective to develop good informal channels of 

communications than to use formal integrative devices such as EDP 

steering committees or liaison officers, both of which have either 

little, or some negative, impact on the level of user satisfaction. 

At the personal level, the user's own computer user experience appears 

to have no impact on his level of satisfaction. The few user managers 

with prior computer specialist experience do not give an adequate 

number of observations to test whether in-depth professional computer 

experience makes any difference to the user's satisfaction. The two 

areas where users are involved, systems development and data preparation, 

have quite different effects on user satisfaction; a positive effect 

for involvement in the former and a negative effect for the latter. 

Users are generally not involved in programming, systems maintenance or 

computer operations. 

0 
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A REVISED CONCEPTUAL MODEL 

The data analysis shows that very few factors are necessary to explain 

variations in the level. of user satisfaction, and that most of these 

are of the personal type. 

A more complete model, utilising the knowledge gained from the statis- 

tical analysis, cannot be easily depicted in a single diagram. For 

ease of presentation, the concept of systems effectiveness will be 

separated into the four user satisfaction components and each of these 

will be presented in an individual diagram. 

lp 
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A. INTERACTION 

The effective measure INTERACTION identifies the user's satisfaction 

with the day-to-day interaction of user department staff with the 

data processing staff. It is suggested here that this satisfaction 

measure identifies the user's attitudes about aspects of his systems 

environment which impact on him very quickly and are of very short 
duration - inability to contact a particular member of the data 

processing department, failure of the computer equipment and poor 

quality computer output are examples of the irritating and frustrating 

incidents which effect this satisfaction component. 

Diagram 10: 1 depicts the relationship of the predictor factors to the 

INTERACTION score. Given the above interpretation of this satisfaction 

component, the prominence of the personal factors in this diagram is not 

unexpected. 

Users who demonstrate high INTERACTION scores can thus be expected 

to have high levels of contact with senior data processing staff, have 

little involvement in data preparation and not be a member of an 

EDP steering committee. The company they are part of would tend to 

have reduced the number of their data processing staff and to employ a 

data processing manager who has not had long service in the data 

processing areas. Whether or not the users are on remote sites will 

have a marginal impact, with main site users showing a slightly 

higher degree of satisfaction with the quality of interaction. 

0- 
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D IAGMM 10 :1 

EFFECTIVENESS COMPONENT ; INTERACTION. 

Less Influential More Influential 
Factors Factors 

Contact with Contact with DP 
Senior Systems (. 45) Manager (. 23) 
Analysts 

Reduction in Increase 
DP staff (. 44) Satisfaction 

User Satisfaction 

-------------------------- -with 
the day-to-day 

Interaction between 
DP staff and user staff 

Level of User 
Involvement 
in Data 
Preparation (-. 24) 

EDP Steering Data Processing 
Decrease Committee Used (. 51) experience of Satisfaction 

DP Manager (-. 25) 4 

Geographical 
Spread of 
Company Sites 

(-. 21) 
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B. SUPPORT 

At a less immediate level, but still dealing with the relationship 
between the data processing staff and the user staff, the user 

satisfaction component SUPPORT appears to describe the overall 

relationship between the two departments. The general attitude 
towards the data processing staff of the user staff in terms of 

concepts like, helpful, useful, supportive and so on, seem to be 

displayed in this satisfaction component. 

Diagram 10: 2 depicts the relationship of the predictor factors to 

the SUPPORT score. Personal factors are, once again, the main 

influencing factors, however this time they are more inclined to be 

positive rather than negative factors as is the case with INTERACTION. 

Personal contact with senior data processing staff is an important 

element in the successful relationship. A positive contribution is 

derived from user involvement, this time with system development. 

Likewise, the higher than average functional executive background of 

the data processing manager is an important factor in achieving a high 

level of support satisfaction. The major source of negative influence 

is the use of a Data Base Management System, and it would seem that this 

more frequently exists where the data processing manager has had long 

experience in a data processing environment. 

p 
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DIAGRAM 10; 2 

EFFECTIVENESS COMPONEN'T' : SUPPORT. 

Less Influential 
Factors 

More Influential 
Factors 

Function Executive 
Experience of DP 
Manager 

Contact with (. 45) Contact with 
DP Manager Senior Systems 

Analysts 

Level of Involve- 
ment of user in 

systems develop- 
ment 

Increase 
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(. 24) 
1 

jpq 

DP Experience of Data Base 
19 & 

DP Manager . 51) Management 
System Used 

Other Relationships 

(-. 21) 

Functional Executive Data Base 

Experience of DP Manager (-. 51) 
LManagement 

System Used. 

User Satisfaction with 

---- level of SUPPORT 

received from DP sta-Iff. 

Decrease 
Satisfaction 
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C. IMPACT 

The user satisfaction measure IMPACT was based on several items which 

recorded the user's perception of the effect of the computer investment 

on various company operations. This satisfaction component is thus 

more representative of user opinion than user attitude, and is perhaps 
less influenced by individual experience and more reflective of 

company experience. Because the original questions sought to gather 

information on the IMPACT of the investment, it is reasonable to assume 

that this measure of satisfaction is based on a longer time horizon than 

either INTERACTION or SUPPORT. The factors which are associated with 

this satisfaction component are, therefore, probably the most important 

influences on the achievement of benefits from the computer investment. 

These factors are depicted in Diagram 10: 3. 

The important organisational factor is the subsidiary status of the 

company. It was mentioned earlier in the discussion that this 

probably reflects the contribution of the earlier, and probably more 

extensive experience, of U. S. parent companies. The same firms have 

also tended to put recent emphasis on rationalising their data proces- 

sing operations by cutting back on systems development, and consequently 

data processing staff, and by increasing the level of resources being 

devoted to systems maintenance. In several cases, the increased 

attention to systems maintenance has been associated with the appoint- 

ment of a new data processing manager with a more substantial functional 

background. 

Firms which are less successful in achieving benefits from their computer 

investment are typically headed by data processing managers with long 

data processing experience. The use of an EDP steering committee in 

these firms is probably indicative of the need to formalise data proces- 

sing staff/user interaction in an attempt to overcome communication 

problems which had developed between the two departments. EDP steering 

committees do not, however, appear to have been very successful in 

bringing about increased user satisfaction. 

f 
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D IAGR, A 10; 3 

EFFECTIVENESS COMPONENT ; : WACT. 

Less Influential 
Factors 

Length of Computer 
Experience in 
Firm 

More InfluentLal 
Factors 

Reduction in 
DP staff 
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Experience of status 
DP Manager j-. (. 59) ---- -Level of systems 
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(. 34) 
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with the Impact of 

--------------------------- computer systems 
investment on the 
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10 
6 

Use of EDP , , 
DP Experience 

Steering (. 51) of DP Manager ----- (-. 34) ----, ) Decrease 
Committee Satisfaction 
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D. DESIGN 

Whereas INTERACTION and SUPPORT are seen to be aspects of the users 

attitude towards the short term working relationship between user 

staff and data processing staff, the user satisfaction concept DESIGN 

appears to reflect a longer term attitude towards the general quality 

of the data processing staff work. The range of factors which 

influence DESIGN include items from both the systems context level 

and the operational level. 

This component DESIGN brings together factors which are found in the 

other components. The long term relationship between the data 

processing staff and the user staff is thus improved by more attention 

being given to maintaining current systems and by increasing the user's 

involvement in system development, but this relationship will be less 

harmonious where Data Base Management systems are used or where the 

data processing manager has long data processing experience. 

A better working relationship may occur where senior data processing 

staff have more frequent contact with user staff, the user department 

employs a computer liaison officer to help them in their dealings with 

data processing staff and where the data processing manager has more 

functional executive experience. The use of an EDP steering committee 

appears to be associated with the poorer working relationships. 

(See Diagram 10: 4) 

r 
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DIAGRAM: 10: 4 

EFFECTIVENESS COMPONENT : DESIGN, 

Less Influential 
Factors 

More Influential 
Factors 
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CONCLUSIONS 

Reflecting back to the theoretical discussion in the earliest chapters, 
it is clear that the factors influencing systems effectiveness as 
it has been measured here, are better understood by the organisational 
behaviourists than by those writing in the information systems field. 

Organisational factors, such as the location of the department and 
its internal structure, management planning and control issues, 

performance measurement, and so on, appear to have far less influence 

on effectiveness than the literature suggests. 

Clearly the most influential single factor in the level of user 

satisfaction is the data processing manager himself. The revised 

conceptual model shows that the data processing manager's personal 

background experience impacts on all four satisfaction components with 

the most critical negative aspect of that experience being his 

length of service in the data processing area. His positive contri- 

bution comes from the length of functional executive experience he 

has had, generally gained prior to his move into data processing. 

Perhaps more attention needs to be paid to the Powers and Dickson (1973) 

study, as they concluded that user satisfaction and the achievement of 

time and cost budget targets were independent. Far too much of the 

information system literature has been devoted to the problems of 

efficiency and far too little to the problems of achieving effective 

information systems. 

The analysis of the data presented in this chapter has demonstrated 

the extent of the influence that can be attributed to the quality of 

the working relationship between the data processing manager and the 

user staff. Obviously the level of systems effectiveness is seriously 

impeded by the choice of a data processing manager without adequate 

previous functional management experience. The establishment of 

flexible informal lines of communication between the data processing 

staff and the user staff is also a critical factor in achieving high 

user satisfaction. 

In the longer term, the quality of the systems and their impact on the 

organisation will be heavily influenced by the tactical decisions 
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of the data processing manager. The data processing manager generally 

has a major influence on the final decisions about the level of 

current systems support and the acquisition of new staff, new equipment 

and software. 

J. 
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CHAPTER ELEVEN 

COMMENTS FROM USER EXECUTIVES 
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Although the data analysed in the thesis to this point has given 

insight into the relationship between the effectiveness of information 

systems operations and a number of other factors, it lacks the 

richness contained in the experiences and thoughts of the respondents. 

In order to draw out the experiences of the user executives in this 

study, the writer included a section in the questionnaire where all 

the respondents could add their comments about the effectiveness of 

their own company's information system. in addition, the writer asked 

each company to allow him to discuss his project with some of the 

participating executives. 

Interviews were conducted with forty-eight user executives over a 

four month period. In each case, the interviews were held after the 

questionnaires were returned. The executives chosen for interviews 

were initially selected by the writer and then agreed with the company 

contact. Sometimes it was not possible to arrange a particular 

interview, but in general this procedure was very successful. 

Executives were selected so as to provide a cross-section of opinions 

within the company, as well as giving the writer access to several 

different types of user systems' environments. 

The analysis of the users' comments has been divided into several 

parts. The first is an analysis of the comments made by the users 

on the questionnaire. Following that section, the writer has identi- 

fied the-most important areas of user executive comments and has 

presented them as general discussions under a subject heading 

describing the main content. The structure of this chapter is there- 

fore as follows: - 

A. An analysis of user comments on the 
Questionnaire. 

B. Control over systems development. 

C. Bridging the communication gap. 

D. Locating computer resources. 

p 
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A. An Analysis of User Comments on the Questionnaire. 

One of the limitations of the fully structured questionnaire is that 

the questionnaire designer requires the respondent to consider his 

personal situation in the researcher's terms. He does this by 

selecting the order of the questions, the language used in their 

wording and their form of presentation. The respondent's attitudes 

and opinions are confined to the situations and issues defined by 

the questionnaire designer. The researcher is also able to change 

the respondent's views of a situation by asking about aspects of the 

local situation which the respondent may not have thought of, if 

asked to talk generally. Something of importance to the respondent 

which the researcher neglects, will leave the person completing the 

questionnaire without an opportunity to present his own view. 

Questionnaires, by their very nature, force some structure into a 

data collection situation. The researcher can however, leave space 

for the respondents to add their own comments, but at the risk of 

increasing the length of the document and possibly opening up an 

avenue for the respondent to avoid completing the structured data 

collection questions. 

The writer thought that some effort should be made to allow the users 

completing the questionnaire to make some overall comments. It was 

thought that this could give some further guidance to the nature of 

the systems environment and would be useful for identifying the 

executives to take part in the unstructured interviews. It was 

decided, therefore, to include in the last page of the questionnaire 

the following section: - 

"General Comment: 

Under the two headings below, please indicate your 

personal assessment of the effectiveness of the 

computerised information system you use. Please list 

characteristics of the system which are: 

Helpful/Good/Supportive Ir_itating/Frustrating/Unsatisfactory" 

p 

(P9 User Questionnaire Appendix 2) 
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It was hoped that the users who felt that they could add some 

useful comments would do so under both headings so that some idea 

of both the positive and negative aspects of their systems environ- 

ment could be obtained. 

Of the 138 User Questionnaires analysed, only 34 contained no comments 

in this section. The remaining questionnaires had a mixture of single 

word items under one, or both of the headings, or short descriptions 

of situations which they wanted to emphasise. Some respondents 

obviously mentioned more characteristics than others and of course, 

did not guide the researcher as to the relative importance of the 

various items. 

The analysis of comments of this type poses some problems as respond- 

ents use a wide variety of words and phrases to identify the same 

concept. The writer decided to treat all comments of equal weight, 

not only within an individual questionnaire but between questionnaires 

as well. Items which are thus mentioned more often are seen to be 

more important than items listed less often, regardless of whether 

some respondents had listed a particular item alone or with several 

others. 

Positive and negative comments were about even in number in most of 

the questionnaires, although generally the respondent would write at 

greater length with regard to the negative characteristics. The 

writer re-wrote all the comments, often in abbreviated form, and then 

used this condensed list to identify common items or characteristics. 

Common items were then coded and crossed off the list. This process 

was repeated until the only items remaining were those mentioned once 

or twice. 

Table 11.1 shows the frequency of the characteristics mentioned as 

being Helpful/Good/Supportive. Many of the users named systems 

applications which they found particularly helpful to them, and in 

some cases their comments were restricted to those items. The two 

most frequently cited general benefits of computerisätion were the 

speed or timeliness of the reports, (i. e. the ability of the system 

to do the data processing rapidly) and the accuracy of the computer 

generated reports. Several users did caution that the accuracy did 

depend on the ability of the user to provide correct data. 
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Several of the remaining comments relate to changes in information, 

or are related to information needs, for instance, detailed data 

analysis, increased systems flexibility, ability to handle large 

volumes of data, new information and so on. 

The most obvious deficiency of this list of positive comments is the 

absence of identifiable quantitative benefits apart from savings in 

clerical staff. 

Table 11.1 : Users' Comments : Helpful/Good/Supportive 

System Characteristics 

Characteristics 

Specific program names 29 

Timeliness of information/reports 28 

Accuracy of data/information/reports 23 

Reduction in clerical work 16 

Opportunities for detailed analysis of 

data/files 15 

Improvement in work discipline 11 

Good relationship with DP staff 11 

Improvement in operational control 7 

Increased flexibility of information 

systems 6 

Ability of system to handle large 

volume of data 6 

Other comments 

Improved report format (2),. standardisation of company 

reports/data (3), ability to gain entirely new information 

not possible with old system (5), historical trends (2), 

improved inter-department communication (2). 

Number of times 
mentioned 

0 
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The absence of such comments as 'reduction in inventory', 'improved 

productivity', 'increased marketing and investment opportunities' 

suggests that user decision-makers do not see a direct link between 

the information support and the business performance. The user 

comments presented here tend to reinforce the view discussed earlier, 

that the decision-maker is unable to identify the business results of 

his information input. 

It is perhaps worth noting that some users went to some length to 

clarify their comments in this section. For instance, with regard 

to the quality of the relationship between the user staff and the DP 

staff, a Coy 2 (high IMPACT score) user stated: - 

"There is an extremely high level of empathy 
towards problem solving exhibited by computer 
personnel. " 

and another Coy 2 user said: - 

"We use our computer to help us run our business 

rather than to automate clerical error. " 

A user in Coy 8 who was on a remote site described the nature of work 

discipline as: - 

"Systems development forces users to discipline 
themselves by - 

- clarifying their own needs; 

- coding and batching input precisely; 

- meeting input deadlines. " 

Several users made similar, if not as lengthy comments about the 

discipline imposed by computerised systems. 

Table 11.2 shows the frequency of comments listed under the 

Irritating/Frustrating/Unsatisfactory heading. The most repeated 

complaint of users was the inflexibility of the basic information 

system. In this regard they either referred to their inability to 

bring together different files, that existing systems were cumbersome, 

that it took too long to produce ad hoc reports, or simply, that it 

was 'inflexible'. 
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Two items which often came together were lengthy delays in redesigning 

systems and lack of computer staff to handle requests. Obviously these 

are related and in fact, many users qualified their comment about 

long development time. 

Table 11.2 : User Comments : Irritating/Frustrating/Unsatisfactory 

Systems Characteristics 

Characteristics Number of times 
mentioned 

Inflexibility of systems 26 

Systems development time too long 22 

Lack of resources for systems 

development or systems maintenance 13 

Poor relationship with DP staff 13 

Failure of hardware to operate 

satisfactorily 10 

Too much output 10 

Lack of information for planning 7 

Irritating errors in output 7 

Poor systems planning 4 

Other Comments 

Named applications (6), lack of exception reports (4), 

lack of information for management control (1), poor 

format (4), systems not properly finished (4), DP staff 

need broader experience (4), too expensive (1), systems 

lack integration (3), too much reliance on DP staff (3), 

systems staff turnover causes problems (2), information 

too late (2), incorrect systems development priorities (1), 

systems not up to initial expectations (1). 

0 
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Comments about poor systems design, failure to-finish systems and . 
problems with dealing with DP staff are all symptomatic of a break- 

down in the user department - DP staff relationship. Some of the 

statements by users indicated that DP staff put little effort into 

consultation with users, and that users resented systems being 

designed for them without their co-operation. One user said: - 

"DP staff feel that they are the only ones 
that can design systems. " 

and another stated that: - 

"Systems development depends on the interest 
and enthusiasm of the DP staff. " 

With regard to failure to complete the system, a user in Coy 9 (lowest 

IMPACT score) said: - 

"Systems are not completed. We end up with a 
patched up system which MIS are supposed to tie 
up - they never do. " 

and another Coy 9 user said: - 

"DP staff are always looking at the next project 
without real regard for existing'systems. " 

Such comments are, however, not widespread and so tend to be indica- 

tive of the worst of the user systems environments in this study. 

Comments on the lack of benefits or the cost of the information 

system operation are once again, conspicuous by their absence. 

Obviously users are able to point out specific systems problems but 

do not translate these into their operational areas. Perhaps because so 

few companies allocate the system's costs to the users means that 

they are not confronted with the cost effects of poor systems. 

p 
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B. Control over Systems Development. 

One of the major differences, which has already been pointed out in 

the previous chapter, between companies which scored very high user 

satisfaction and those which scored low user satisfaction, is the manner 

in which they manage the allocation of resources to systems develop- 

ment and systems maintenance. In general, most user executives will 

initially state that any request that they make for systems improve- 

ments must be capable of being supported by adequate cost savings, 

tangible benefits and so on. It is obvious, from the earlier 

discussion on the measurement of systems effectiveness, that few 

projects would be acceptable if such a criteria was applied too 

rigidly. In order to investigate the method of project control over 

systems development more fully, the writer made this topic the focal 

point of his interview. 

It was readily apparent, even from the initial interview, that this 

topic was a critical factor in the success of the DP operation and 

the relationship that user staff had with the computer staff. 

The most sophisticated project control methods were used in ITL, 

already described in some detail earlier, and Coy 8. In both these 

companies there existed a formal method for requesting systems 

maintenance. A formal systems proposal procedure was used for more 

substantial systems, and in both cases, the companies had developed 

long range systems plans. 

In Coy 8 the user department would submit systems requests to the 

systems project leader responsible for systems development and systems 

maintenance for that department. The project leader had the right to 

authorise systems maintenance up to one month's systems and programming 

time (about £3,000 when costed out) but larger projects would be passed 

on to central management services for approval. Formal committee 

meetings of users and senior DP staff would decide the allocation of 

priorities where system resources were limited. Divisional managers 

did, however, have the power to re-order priorities within their 

approved budget amount. Each divisional manager submitted a proposed 

system budget to management services for costing once a year. Final 
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allocation of resources, which would amend the-five year system plan, 

was decided by an EDP steering committee composed of the managing 
director and the divisional managers, including the manager of the 

management services division. 

The procedure used by Coy 8 has a number of distinct advantages. 

Interaction between DP staff and user executives at senior level 

occurs regularly through the various steering committees at depart- 

ment, divisional and company level. All requests and proposals are 

costed and reviewed by management services, but the divisional manager 

can still influence the priority if he wishes to push forward a 

given project. Small requests can be dealt with quickly as the 

local systems project leader has a budget allocation for small jobs. 

The user managers with whom the writer discussed this procedure, 

were quite satisfied with it. 

For most companies, the procedure for allocating resources to systems 

development and systems maintenance is far less rigorous. Detailed 

discussions with user executives established that the normal procedure 

had several components which can be classified as: - 

A. Minor system amendments; 

B. System changes requiring the allocation of 

DP staff time only; 

C. System changes requiring the allocation of 

capital funds for equipment. 

Minor system amendments were normally done on an informal basis. The 

user would approach the system analysts or the DP manager directly 

and ask that some minor change be made to a system he used. Normally 

the decision to do the work would be made after a short investigation 

by the person approached and the work would be approved by the DP 

manager. Formal documentation was often not required, although in 

some companies they preferred to have a record of the request so that 

a review of outstanding work could be made on a regular basis with 

the user manager. 



251. 

This method of dealing with minor system changes generally worked to 

the satisfaction of both parties as benefits, or costs savings, were 

difficult to determine for small changes. Unfortunately, in some 

companies the method had adverse consequences. Those department 

heads who could put the most pressure on DP staff had their requests 

dealt with first and often no form of review was made so that prior 

requests were never followed up to the user's satisfaction. The 

attitudes and personality of the DP manager seemed to be a major 

factor in how well the informal decision processes worked. 

Major system developments were found to be either treated in the 

same fashion as the informal method used above, or were subject to a 

good deal more investigation and formal documentation. Companies 

found to have more effective systems, generally carried out a formal 

investigation to establish the feasibility of the proposal and then 

followed this up with regular meetings with user managers to review 

priorities and progress. The less effective systems were mainly found 

in companies that neglected to establish a project review procedure and 

generally failed to gain the interest and enthusiasm of the user staff 

throughout the project. 

Failure to adequately consult user staff on their requirements, 

failure to adequately finish the system to the user's satisfaction, 

and failure to give the new system the necessary maintenance support 

once it was handed over to the users, were common complaints of users 

in companies which had poor project review procedures. 

Virtually all the companies in this study had a formal approval 

procedure for systems which required capital expenditure. Generally, 

this meant that the project had to initially gain the Board of 

Directors' approval and as most large projects required some equipment 

expenditure, Board approval was the norm. Once the project had been 

approved however, it was subjected to the same project control 

procedure as other systems development projects with about the same 

rate of success. Once again, the success of the informal projects 

control methods depended very heavily on the DP manager. Projects 

subjected to more formal procedures had some advantage in that there 

was less dependence on the whims and attitudes of the DP managers. 
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C. Bridging the Communication Gap 

One user manager commented to the writer that the communication gap 
between DP staff and user executives was the most important problem 
to be resolved in achieving effective systems operations. 

"When I arrived at Head Office to take over the sales 
division it was obvious that neither side knew 
anything about the other's work. The functional 
staff didn't know what to ask for, so rather than 
appear stupid, they would ask for everything, and 
the systems staff didn't know enough about 
anything outside their own area to appreciate the 
functional department's needs, it was a hopeless 
situation. " 

This comment is perhaps severe, but it does identify an underlying 

problem facing most companies who employ computer specialists. In 

this particular manager's case, the situation was much improved after 
the departmental managers had been sent to a two day computer 

appreciation course. The effect of going on the course was to 

stimulate the functional managers to think about how they could 
better use computers in their own areas, and it also helped overcome 

some of the barriers created by the dependence of the computer staff 

on technical jargon, formerly a foreign language to the functional 

managers. 

Some firms have resolved part of this integration problem by moving 

more of the actual systems operations into the user area. This 

generally takes either, or both, of the following forms. Data input 

can sometimes be transferred to the user department with the use of 

some form of data capture equipment. This has the advantage of giving 

the user greater control over part of the systems operation and allows 

the discovery of data input errors at a point in the organisation where 

the data is best understood and most easily corrected. Allowing the 

users to generate their own output through the use of on-line enquiry 

systems, or through the use of a simple report generator language, 

is another method of giving the user greater say in the systems 

operation. The user has the advantage of greater flexibility and the 

systems staff are not bothered by requests for one-off reports. 
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One of the most interesting incidents to come to light during the 
interviews concerned the discontinuance of an executive dining room. 
At the time of the interview, use of a particular company's executive 
dining room had been discontinued for about three months. During a 
meeting which the DP manager and two user managers were having with 
the writer, one of the users commented that he had not had an 
opportunity to discuss various company situations with the other two, 

on an informal basis, for several months. The cause was subsequently 
traced to the absence of the executive dining room at which the DP 

manager had been a regular diner. The use of this type of meeting 

place within the company was found to be an important factor in the 

relationship that the SMF systems manager had with his functional 

colleagues. The writer also found two instances where low user 

satisfaction occurred in companies where the DP managers rarely used 
the executive dining room. At one other company, which also had very 

poor relationships between users and DP staff, there was no point at 

which various managers were likely to gather informally. 

A technique for improving the integration between DP staff and user 

staff is the interchange of personnel. The advantages of using former 

computer staff in user areas has already been pointed out in the case 

studies. Interviews with several executives who have some prior 

computer specialist training has shown that the advantages of having 

former computer staff in user areas is acknowledged by both the user 

departments and the DP managers. There are however, limitations to 

the ability or the desire of companies to arrange such transfers. 

The lack of functional expertise on the part of the great majority of 

computer staff means that they can normally only be moved to an 

administrative position. The former computer staff, turned functional 

executives, that the writer interviewed, were all in either shipping, 

purchasing or distribution. Only computer staff with a former back- 

ground in engineering, sales, accounting or production were trans- 

ferred into these areas. Given the lack of such individuals in 

computer departments, it is obvious that the instances of such 

transfers are limited. 
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A further difficulty in making such transfers is the imbalance in 

salary scales between highly paid computer personnel and their 

relatively poorly paid opposites in functional- areas. As desirable 

as such transfers may be, few companies are prepared to upset their 

functional staff by employing a computer specialist, inexperienced 

in functional management, in the line departments. The lack of 

compensation also discourages the computer specialist from seeking 

such a transfer. 

A few companies have partly overcome the lack of interchange by 

encouraging functional specialists to move to the data processing 

department. Not only has this been of major benefit to the functional 

department, as it had gained a spokesman on the computer staff, but 

the data processing department gains by having in its area someone 

with a knowledge of the intricate workings of a specialist functional 

area. A further avenue for interchange has been the temporary transfer 

of computer staff to user areas. This has similar advantages to the 

above situation but avoids the salary question, as the individual 

will ultimately transfer back to data processing. 

Coy 4 inserted an intermediate step in the movement of functional 

personnel to data processing. They had a department called the 

'Business Systems Group' whose activities included organisation and 

methods studies, post-completion audits of recently installed 

computer systems and general business consulting. The group consisted 

of several middle management executives who wanted the opportunity of 

moving out of their former department and who, perhaps, might be 

suitable for employment in the systems analysis or computer management 

areas. These managers were given systems analysis training and 

assisted the systems analysts on occasions. Some of them eventually 

would switch completely into the data processing department whilst 

others would move on to more senior functional positions. At least 

this company had set up a method to encourage movement into the data 

processing areas. 

At the present time the rate of movement to or from the data process- 

ing department and the functional areas is very low. Unfortunately, 

most companies are reluctant to put any serious effort into encouraging 

such transfers. 
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D. Locating Computer Resources. 

The arguments for and against centralisation or decentralisation 

of computer resources are generally based on the economies of the 

alternatives and the perceived need of the user managers to have 

more control over their own systems environment. The writer had the 

opportunity during the project to discuss various aspects of the 

decentralised situation with the user managers. 

Most functional managers on the main company site were satisfied with 

the present arrangement, normally the location of computer staff 

physically and organisationally in the computer department. Only one 

manager had his own systems analyst, and this situation suited both 

the DP manager and the functional manager, although the DP manager 

admitted that the analyst in question had a limited career in data 

processing and was better off in his present post where he could 

probably move into general management. 

The remote site managers were clearly divided on the issue of having 

computer specialists in their own departments. One manager's comments 

sum up the views of most of the remote site managers. 

"I personally am not in favour of having my own 
systems analyst, although it sounds attractive, 
as I could then determine my own priorities. But 
imagine the problems I would have to cope with: 

- how would I assess him for promotion? 

- what would happen if he was sick or left 
in the middle of a project? 

- who would train him? 

- who would cover for him on holidays and 
when he went off on courses, and so on? 

- how could I give him a wide range of systems 

experience? 

In other words, I couldn't give an analyst support, and 

a good analyst wouldn't want the job. " 

Other managers mentioned the problems of conflict with company-wide 

priorities, co-ordinating with computer department staff, co- 

ordinating with other departments over inter-department systems, 

and so on. 
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Many managers thought that it would be, or was, desirable to have 

systems analysts located on site, however they preferred those 

individuals to work for and have the support of, a full data 

processing department. 

A few managers wanted to acquire their own DP staff. Some admitted, 

when the writer pointed out the problems that other managers had 

mentioned, that it was probably not a good idea. Others maintained 

that they had the size to efficiently employ a self-contained data 

processing department. It would appear that there is some optimum 

size at which some decentralisation could be used productively, 

however, strong links with a central computer department could still 

be profitably maintained as the ITL case illustrates. 

Conclusion. 

This chapter has endeavoured to give some insights into the opinions 

of the user executives on the various problems they experience in 

using computer systems. For the most part it has been a summary of 

the notes taken by the writer during interviews with user executives. 

The richness of those meetings has given the writer too much material 

to-duplicate all of their comments here, therefore, only the major 

points have been detailed in this chapter. 

Their comments, as summarised here, demonstrate the integration 

problems in the systems environment. Some companies have been very 

successful in overcoming the major pitfalls. Others, quite obviously, 

are suffering from lack of control over data processing resources and 

poor communication between the computer staff and the functional 

department staff. 

p 
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INTRODUCTION 

This study has been concerned with the management of computer-based 
information systems operations. In particular, the case study 
work and the comparative organisation study have been directed towards 

an examination of the interaction between functional staff, who use, 
computer generated information, and the data processing staff who 

manage the computer operations. 

Limited resources of the researcher have restricted the study to 

medium and large manufacturing companies who have relatively large 

investments in computer systems. Within that population however, 

the researcher has been able to investigate a sufficient number of 

organisation to show fairly convincingly, the manner in which various 

organisational, systems, managerial and personal factors have influenced 

the effectiveness of the systems operations. A large number of 
functional executives provided information on their user roles, and 

many of them made time available to the researcher to discuss the 

problems confronting computer users in their companies. The findings 

of the study have been presented over the last few chapters in some 
detail. This chapter is concerned with the part that these results 

will play in the ongoing process of knowledge in the information 

systems area and the implications they have for current management 

practice. 

THE DEVELOPMENT OF EFFECTIVENESS MEASURES 

Undoubtedly, the most serious limitation of the information systems 

research to date has been the failure of the literature to act as 

a guide for improved computer management. The major U. K. studies; 

Hooper's (1966) study, the BIM (1971) survey and the PMM (1972) survey, 

all fail to discriminate in their findings between factors or 

practices which, at the time, were associated with the more successful 

computer operations. Although it is interesting to see how different 

companies manage their data processing investment, it would have been 

beneficial to the state of knowledge in the area, for these surveys 

to have discriminated between better and worse management practices. 
f 

The earlier U. S. studies have tended to approach this subject in the 

same manner. The Dean (1968) study and Taylor and Dean (1966) study 
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are similarly descriptive in nature and are typical of other studies 

carried out at this time. 

McKinsey (1968) was probably the first study to provide the reader 

with a means of identifying management practices in the computer 

investment area, which were associated with more successful and 

profitable use of the computer resources. This has been followed 

by others. Seward (1973) showed how a user satisfaction approach could 

be used to aid management in identifying weaknesses in system's 

design. Powers and Dickson (1973) established that user satisfaction 

was not necessarily associated with time and cost achievements in 

project management. Edstrom (1977) investigated the influence of users 

and data processing staff in various types of systems projects and 

mapped this onto user satisfaction with the final product. 

These four studies have established the use of user satisfaction 

measures as a practicable means of identifying successful data proces- 

sing management practices. Although the user satisfaction measures 

used in these studies were simple and relatively crude in construction, 

they have provided a basis for the development of more sophisticated 

measures of systems effectiveness. This thesis has attempted to 

provide a better understanding of the nature of user satisfaction 

and has developed a methodology for building up user satisfaction 

scores which can be used for a variety of research purposes. 

It has been recognised in this study, that user satisfaction is 

composed of numerous attitudes and opinions about various aspects 

of the data processing operations and that a practical method had to 

be found to gather data on these, and then to identify from this, the 

underlying components of user satisfaction. 

The user manager's questionnaire provided the vehicle by which the 

initial data was collected. The statistical technique of factor 

analysis was then used to identify four major satisfaction components, 

which have been referred to as: 

FACTOR NAMES AREA 

Interaction 
Working Relationship 

Support 

Impact - Long term benefits to Company 

Design - Quality of Systems work 
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The establishment of a discriminating measure of systems effectiveness 
is one of the major contributions of this study and is a significant 
advance in information systems research. The method used to collect 
the data needed to construct the effectiveness scores, is relatively 
simple and the statistical analysis process easily capable of 
replication. The effectiveness measures developed in this study have 
been used to re-examine many of the data processing management practices 
described in earlier U. K. studies in order to identify their contribution 
to successful computer management. In addition, other management issues, 

identified in the case work, other literature and discussions with 

management in the field, have been examined against these effectiveness 

measures. 

THE PREDICTIVE FACTORS 

The project management study of Powers and Dickson (1973) was the 

first major study to question the accepted state of knowledge in 

the data processing management field. This study, which tested a 

number of 'good practice' beliefs against several project management 

criteria, showed that in many cases, the existing management paradigms 

were not supported. The major research contribution of this study was 

to demonstrate the benefits arising from the application of management 

criteria to a study of existing management practices. 

A similar approach was used in this study to investigate current 

theory and practice related to the management of the data processing 

department. Many of the factors thought to be of significance in 

achieving successful data processing operations are shown to be of 

negligible importance. 

Organisational location of the data processing department, thought by 

Hooper (1966) and Schoderbeck and Babcock (1969) to be of managerial 

significance, is shown in this study to have no influence on systems 

effectiveness. Improved financial control, represented by cost 

allocation and more sophisticated performance measures, which was given 

considerable attention in the PMM (1972) study on computer management, 

was similarly shown to have no impact on systems effectiveness and more 

significantly, the lack of such controls appears to have no adverse- 

effect. 

The factors which were found to be associated with systems effectiveness 
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varied with the different user satisfaction scores. A major contrib- 
ution of this study has been to show that there exist four components 
of user satisfaction and that these are influenced by different 

elements of the systems environment to a greater or lesser extent. 
These elements were identified through the use of a conceptual model 
which divided the information systems environment into three levels: 

the organisational context level; the systems context level; and the 

operational level. At the operational level, the elements were 
further divided into management choice factors and personal factors. 

A. Organisational Level 

At the organisational context level there are very few characteristics 

of the organisation which influence systems effectiveness. The only 

characteristic to have a material effect was whether the organisation 

was a subsidiary (in this study this was normally found to be of a 

U. S. company). This factor was found to be associated with the user 

satisfaction score IMPACT. None of the organisational factors tested 

in this study had any influence on the quality of the systems work 

(DESIGN) or on the working relationship between the users and the 

data processing staff (INTERACTION and SUPPORT). Two of the factors 

tested in this study were organisation size and dispersion of company 

operations, as much of the literature in the information systems 

area has focused on the problems of controlling computer operations 

in large dispersed companies (see for instance the case study on 

Grand Metropolitan in Hughes (1973)). An implied assumption behind 

much of this literature is that computer operations in the smaller 

company and the less dispersed company are likely to be more success- 

ful because they do not have the additional communication problems 

resulting from dispersion and size. The results of this study question 

this accepted view. Neither size of the organisation or dispersion of 

operations has been found to be associated with systems effectiveness. 

The more successful data processing manager overcomes the problems of 

size and dispersion through various informal and formal integrative 

devices. The less successful data processing management fails to achieve 

the necessary integration regardless of the company characteristics. 

Another organisational factor which has been thought by many authors 

to influence user sat:.. sfaction, is the organisational location of the 

data processing department. It has been suggested by Schoderbeck and 

Babcock (1969), for example, that organisational location. influences 
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the choice of applications developed and the relationship which the 

data processing staff have with their users. They and others have 

predicted that the data processing activity would move out of the 

functional areas, in particular out of the accounting and finance 

area, and become established as an independent department. The 

results of this study show convincingly that the data processing 

department is still predominantly located in a functional area, 

almost without exception in the accounting and finance department, and 

that there is no evidence to suggest the satisfaction of any group 

of users is influenced by its location. In addition, information 

gained in the interviews carried out in this study, on the composition 

of the work undertaken by the data processing department for their 

various functional users, does not support any contention that the 

host department receives favourable treatment. 

B. System Level 

At the systems context level, two factors were found to be associated 

with systems effectiveness; the use of a Data Base Management System 

(DBMS) and the change in the number of data processing staff over the 

last five years. 

The impact of the use of a DBMS has not been indicated in any prior 

research, however the trade press in recent years has revealed a 

number of instances where investment in this area has proved to be 

unsuccessful. The DBMS systems are, at this time, still in their 

infancy and refinements in their operation and use are continually 

being announced. Future users are therefore more likely to achieve 

the benefits which have been predicted from their introduction. 

The impact of a change in the level of data processing staff identifies 

the effects which stem from changes in corporate policy towards the 

rate of systems' development. Examination of the individual company 

results in this study, showed that the more effective systems were 

generally in companies which had reduced their levels of data processing 

staff over the period under review (1972-1977) and at the same time 

had applied a greater proportion of their resources to systems' 

rationalisation. As a consequence, less new systems work was carried 

out and more attention was given to systems maintenance. This policy 

change was found to be strongly associated with higher user satisfaction. 
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An important finding of this. study has been that the length of 

company computer experience has negligible effect on systems' 

effectiveness. Nolan (1973), in his model on the stages of growth 

of the data processing function, suggests that users will apply less 

judgement in choosing systems applications once the initial period 

of computer use has passed. The rapid growth of the data processing 
budget, a consequence of the increase in functional enthusiasm, will 

eventually bring about greater top management attention to expenditure 

control. At the same time, users will want to become more involved 

in the planning of new systems in order to ensure that the development 

expenditure is oriented towards functional needs rather than technical 

and professional aggrandisement. Companies with' greater computer 

experience should, therefore, not only have more involved users, 
but those users should be more satisfied as they play a more decisive 

role in project selection. The results of this study show, however, 

that such an outcome is unlikely. Neither the size of the data 

processing operations or the length of company computer use were 

found to be associated with effective systems operations. However, 

where increased top management attention. had led to a decline in the 

rate of systems development, the systems rationalisation which had 

then been undertaken, had normally led to increased user satisfaction. 

Another systems context factor which was shown to have negligible 

influence on systems effectiveness was the dispersion of computer 

support. It had been expected that differences in the levels of 

computer equipment and computer staff support on the user's site 

would have influenced user satisfaction, as the frequency of inter- 

action between users and data processing staff would be affected by 

these facilities. Lower user satisfaction was expected to be present 

where less local support was available. The results, however, show 

that remote site users and main site users were generally equally 

satisfied with their data processing services. Where remote site 

users were found to be strongly dissatisfied, the same attitudes were 

displayed by their colleagues on the main site. 

Where it has been possible to describe the technical characteristics 

of the computer facilities used in the company, these have been 

shown to have no association with user satisfaction. Users appear 

to be more concerned with the quality of the services provided rather 

than whether a more or less sophisticated service is available. 

0 
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C. Operational Level 

At the operational level the only management choice factor found to 

be of any consequence to the achievement of systems' effectiveness 

was the level of systems maintenance. As most of the literature 

on this area has tended to concentrate on the problems of its management, 

the effect that it has on the level of user satisfaction, has generally 

been overlooked. The results of this study indicate that much more 

attention needs to be given to the relationship of systems maintenance 

to the overall data processing expenditure, as insufficient attention 

in this area could lead to a significant decline in user satisfaction. 

The findings of this study have also shown that the management 

decision to introduce more sophisticated financial controls, such as 

cost allocation and more complex performance review methods, cannot 

be expected to lead to improved systems' effectiveness. The study 

results are clearly at variance with the views expressed by Nolan (1973). 

He argued that top management would introduce more advanced financial 

controls, in the form of a more formalised reporting system, charge 

out methods and quality control methods, in order to better control 

the growth and direction of computer development when they realised 

that the computer department was absorbing company funds without 

contributing a proportionate increase in perceived benefits. The 

introduction of such controls should, therefore, have resulted in 

an increase in the quality of the applications being introduced, 

with the result that the functional users should be receiving 

improved data processing services. 

In contrast to this prediction, the study results show that the use 

of such controls does not significantly increase user satisfaction. 

The companies in this study have not received the benefits the 

behavioural theory suggests they should expect to gain from their 

decision to introduce formal integration devices as an aid to 

communications between the data processing staff and the user staff. 

The works of Thompson (1967), Galbraith (1972) and Lawrence and 

Lorsch (1967) all point to the increased effectiveness of joint 

decision making where appropriate integrative devices have been used. 

The use of formal integrative devices in the companies in this study 

does not, however, seem to be consistently associated with higher 

levels of user satisfaction. The study findings show that the use of 
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such formal integrating devices as liaison officers and an EDP Steering 
Committee either had no effect on systems effectiveness, or were being 

used only in companies where user satisfaction was relatively low. 

The use of informal integration methods was, however, found to have 

a positive effect. 

The discovery of the failure of formal integrative devices to 

contribute to systems effectiveness was made during the data analysis 

stage of this research study. By this time it was not possible to 

return to the companies concerned to identify the reasons for this 

failure. The earlier discussion on the effectiveness of integrative 

devices does, however, indicate several reasons for the failure of 

integrative devices to achieve the desired results. One possible 

explanation for their ineffectiveness in the data processing/user 

interaction is the lack of sufficient knowledge of data processing to 

enable the user to take a meaningful part in the decision-making 

process. Mumford and Pettigrew (1975) and Lawrence and Lorsch (1967) 

have both identified this factor as one of the major causes of 

integration failure. Another reason for the failure of integrative 

devices is that the functional user may not be able to influence 

the systems design process because the data processing staff control 

the only source of computing skills in the organisation and use this 

fact to dominate systems design considerations. Hickson (1971) would 

describe this as control over the 'effectiveness of coping' in his 

model of intra-organisational dependency. The timing of the use of 

these integrative devices may also lead to an ineffective input by 

the functional users. Mumford and Pettigrew (1975) show situations 

where the users were involved after the major design decisions had been 

taken. Similarly, the relationship between the two parties may 

not be conducive to joint problem solving. Walton and Dutton (1969) 

show how inter-departmental conflict can result in lower overall 

performance. 

In contrast to the lack of influence of most of the management choice 

factors, several personal factors were found to have a material 

impact on systems effectiveness. The data processing manager's 

background, the personal contact between the user manager and senior 

data processing staff, and some of the user involvement variables were 

found to have a noticeable effect on user satisfaction. The user 
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manager's background, however, did not appear to influence systems 
effectiveness. 

The background of the data processing manager was found to have a 
major effect on all four user satisfaction scores. In particular, 
his functional and functional executive experience were shown to be 

positively related to users' satisfaction with the degree of support 
given to'them by the data processing staff, whilst in contrast, his 
data processing experience was found to be negatively related to the 

users' satisfaction with the long term benefits of computer investment 

and the quality of the interaction between user staff and data proces- 

sing staff. These finding support the opinions expressed by McKinsey 
(1968), however the McKinsey report did not provide supporting 
data for their comments. BIM (1971) also stressed the importance 

of proven managerial experience and functional knowledge in the 

selection of the data processing manager. The results in this study 

now provide conclusive evidence to support this view. 

The study results show that the informal integrative device of 

face-to-face contact, is an important communication method in companies 

which have higher systems' effectiveness. The personal contact 

between user managers and senior data processing staff has been found 

to be the most positive decision making method used in this study. 

This finding is consistent with the role ascribed to this integrative 

device by Galbraith (1972). 

The study findings on the impact of user involvement, identifies aspects 

of the users participation which have formerly been overlooked. Prior 

research on user involvement has failed to identify the different 

levels of user involvement in the various information systems operations. 

McKinsey (1968), Ditri et al (1971) and others have expounded the 

importance of user involvement but have failed to identify the precise 

manner of that involvement. Edstrom (1977) showed the importance of 

user involvement in project success but was not concerned with other 

data processing operations. The methods used in this study to 

separate user involvement into participation and responsibility have 

produced new insights into the relationship of user involvement to 

user satisfaction. In this study user involvement is shown to have 

both positive and negative influences on user satisfaction. The only 

user involvement activity to demonstrate a contribution towards 
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increasing systems' effectiveness was user participation in new 

systems development. Users were not responsible for new systems 
development and were neither responsible nor participated in 

programming, systems maintenance or computer operations to any 

significant extent. In contrast to systems development, users who 

were heavily involved in data preparation were less satisfied than 

those with minimal involvement in this activity. 

The outcome of this study is a list of factors, at different 

organisational levels, which have been shown to influence information 

systems effectiveness. Most of these factors are found at the 

operational level and therefore fall within the short term horizon of 

management action. With prior knowledge of their influence, 

management can take appropriate action to ensure improved systems 

effectiveness. 

MANAGEMENT IMPLICATIONS OF THE RESEARCH RESULTS 

A. Organisational Level 

The only influencing factor at the organisational level is the 

ownership status of the company. The fact that subsidiaries have 

more effective systems could be attributed to their access to, and 

use of, a range of systems experience beyond their current level of 

development. Individual companies could achieve similar benefits 

by increasing their awareness of potential development problems and 

the associated management techniques for their solution. Ways in which 

this could be done include developing informal links with more 

experienced organisations, making greater use of external consultants 

and actively encouraging executives to attend relevant conferences. 

B. Systems Level 

1. The Use of Data Base Management Systems (DBMS) 

In general, companies in this study who were using DBMS had less 

effective systems operations. Current literature tends to support 

the View that few companies are satisfied with the results they have 

received from investment in DBMS. In fact, the trade press gives 

examples of situations where considerable investment in this application 
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has been abandoned and a return made to more conventional methods. 
The experience of companies with this application demonstrates that 

no new technology or methods are without their development problems, 
and only certain companies are capable of withstanding the disruption 
that ensues. The more satisfied users of DBMS in this study had 
introduced the application over an extended period of time, thus 

containing the transition problems. New techniques of this sort are 
apparently best introduced in a restricted area of operations until 
development problems are overcome and then extended in a planned 

manner. 

2. Systems Rationalisation 

The least effective systems in this study were in companies where 

rapid development had occurred without the general support or 

understanding of the users. At the same time, lack of attention by 

data processing management to completing projects and maintaining 

current systems further decreased user satisfaction. In most cases 

the high rate of systems development was reflected in the increase 

in the number of data processing staff. In firms where staff numbers 

had decreased over the same period, rationalisation of systems had 

simultaneously occurred and increased attention had been paid to 

maintaining current systems. These latter firms displayed much 

higher user satisfaction. Management should therefore ensure, 

through adequate project control procedures, that an orderly pace of 

development is undertaken and that adequate resources are available 

for current systems support. 

C. Operational Level 

1. Areas of Management Attention 

Adequate attention to systems maintenance was shown to be one of the 

critical elements of successful computer operation. In the least 

successful operations, systems maintenance was considered to be of 

secondary and minor importance compared to the introduction of new 

applications, and in the long term this resulted in a lack of user 

confidence in existing systems and a subsequent deterioration of 

interdepartmental relations. 
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A clearly defined corporate policy with respect. to the level and 
nature of systems maintenance and a balanced programme of resource 
usage between existing and new applications is an essential feature 

of successful computer management. 

2. Personal Factors 

(a) The Data Processing Manager's Background: 

It is generally accepted in the computer industry that the 

typical career path to the position of data processing manager 
involves early computer specialisation with a significant period 
in systems analysis. The results of this study show that this is 

less likely to result in an understanding of functional user 

needs or the development of management skills required by the 

data processing manager to manage a successful data processing 

operation. 

In the long term organisations can place greater emphasis on 

functional management experience in the selection of data 

processing managers. In the shorter term, organisations should 

ensure that systems analysts with management potential, have 

training periods in a functional department during their carrer, 

and at the same time, that functional management trainees are 

given an appreciation of the data processing department operations 

in their training programme. These career paths will not only 

provide a better internal source of potential data processing 

managers, but will increase the effectiveness of future 

functional executives by making them aware of the problems 

and capabilities of the data processing services, and at the 

same time, will lay a foundation for better communications and 

relations between the two groups. 

Organisations which have a current data processing manager with 

inadequate functional training can alleviate this deficiency by 

encouraging the data processing manager to participate in 

management development programmes and, where practicable, by 

assigning him for short periods to functional areas. 
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(b) Contact with Senior Data Processing Staff: 

Informal contact between functional managers and senior data 

processing staff has been shown in this study to be an important 
influence in the achievement of successful computer operations. 
This interaction can be encouraged by a closer physical location 

of the data processing staff to main functional areas, by 

rotating staff between the departments and by ensuring that users 
are seen regularly by the data processing staff assigned to their 

applications. 

(c) User Involvement: 

In the area of new systems development, active participation of 

user staff is a positive influence on higher user satisfaction. 

This study has shown that users are unlikely to take responsibility 

for systems development, however regular contact with systems 

design staff and active user participation in the early stages of 

problem definition and new systems design, has been found to be 

of some influence in the achievement of more effective systems. 

Perhaps the only realistic method of ensuring that users do 

take a greater part in these early stages of systems development, 

is to require the user to formally commit himself-to the system 

design before detailed programming can begin. A project control 

process which requires users to accept the work performed at 

each stage before the next can commence, is more likely to ensure 

positive user involvement than any alternative informal process. 

Active participation by users in data preparation has been shown 

in this study to lead to reduced user satisfaction. The increased 

dependence of the functional manager on the fallibility of 

computer equipment, an area in which he generally has little 

practical knowledge, appears to have resulted in increased 

irritation and frustration; Overcoming the negative aspects 

of user data preparation requires greater attention by data 

processing management to back-up facilities and hardware and 

software selection. 

AREAS FOR FUTURE RESEARCH 

The'purpose of this research was to increase the state of knowledge cf 

the organisational, managerial and personal factors which influence the 

effectiveness of computer-based information systems operations. The 

results of the case study work and the comparative organisational 
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analysis have fulfilled that aim, but in doing so open up many areas 
for further investigation. The outcome of this research project has 
been to question previously held beliefs, to provide support for 

previously untested propositions and to provide insights into areas 
of computer management where greater benefits may be found. The 

major contribution of this study is thus to change the current state 
of knowledge in the area of computer management and to identify areas 
where future research may yield useful results. 

This study has been limited to certain types of organisations due to 

resource constraints. It has been mentioned earlier that the writer 

carried out interviews in a wide cross-section of organisations during 

1975. Those interviews indicated that different economic sectors 

placed their data processing facilities in different roles in their 

organisations. An adaption of this study could be carried out in the 

non-manufacturing sectors of the economy to determine the generality of 

the findings of this study. 

A further limitation imposed on this study was the number of organis- 

ations which could be included. The time and energy involved in 

gaining access to each organisation was one of the main constraints 

which limited the size of the sample used. The results which have 

emerged from this research imply that there are benefits to be gained 

from changes in current management thinking with regard to data 

processing operations. Replication and expansion of this study would 

therefore increase confidence in the results. The increased sample 

size required to achieve this would be easier to obtain as the 

researchers would be able to demonstrate the potential benefits of 

their study by reference to prior research. 

The user satisfaction measures developed in this study have been shown 

to be simple to construct and extremely useful in providing a 

criterion against which to examine aspects of information systems 

operations. Further research could be undertaken in this area along 

two different paths. 

Firstly, refinement of these measures would be beneficial to future 

researchers who desire to test other data processing management 

practices. The additional refinement could be carried out by 

increasing the number of questions tested and by increasing the number 

of respondents. Such expansion would increase the reliability of 



272. 

the measures to accurately reflect the various components of user 
satisfaction. 

Another research path is to investigate in more depth, the factors 
which influence the individual user satisfaction components. Previous 
user satisfaction criteria have been applied on a single composite 
score. This research study has expanded this concept into four 
separate components, and in doing so, has opened up a wide area of 
future research. Past research studies can be replicated against 
this refined measure of user satisfaction; additional management aspects 
of data processing can be tested against each of the user satisfaction 
components and individual actions can be observed to discover more 
about the separate user satisfaction components. 

This study has also contributed to an understanding of the effect that 

various factors have on systems' effectiveness. Further research on 
many of these factors is desirable. 

Subsidiary companies were found to have more effective systems than 

non-subsidiaries. Some likely reasons have been advanced in this 

discussion for the causes of such an occurrence, however these reasons 

are speculative and more work is required to identify the influence, 

if any, of the parent company on policies and procedures used in the 

subsidiary. 

Detailed investigation into the management of systems maintenance 

would be well received by most data processing professionals. This 

has long been a problem area and the study results indicate that 

increased attention is warranted. During the course of this study the 

writer identified several. organisations which had made significant 

progress in reducing staff turnover, increasing morale and improving 

the status of the systems maintenance area. Time did not permit 

detailed investigation of these situations but further study could 

identify where management has been more successful in this area. The 

documentation of the methods used in these situations would be a 

valuable contribution to computer management. 

The'overwhelming importance of various personal characteristics of the 

data processing manager to systems' effectiveness has been clearly 

demonstrated in this study. With few exceptions, however, there has 
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been little work done by researchers on the data processing manager's 
background, training, personality, management style, involvement in 
functional and top management decision-making, and so on. Obviously 

much more attention needs to be given to, firstly, undertaking 
descriptive work on current data processing managers and secondly, 
to identifying those personal characteristics which are associated 

with higher systems effectiveness. 

Integrative devices, like liaison roles, EDP steering committees and 

project teams, need more intensive study to determine their function 

in the systems development process. This work has suggested that 

liaison roles and EDP steering committees have no positive influence on 

systems effectiveness and, in fact, the use of an EDP steering committee 

was only found to exist in situations where less effective systems were 

present. As considerable support is given in the literature to the 

establishment of such steering committees further investigation is 

needed to reconcile the results of this study with current thought. 

Systems project management methods and their relationship to user 

satisfaction has already received attention from Powers and Dickson 

(1973) 'and Edstrom (1977) yet this area of systems' management still 

requires considerable investigation. Systems development still 

remains a poorly managed aspect of the data processing operation, 

even though its impact on the quality of information produced, and 

hence on the quality of management decision-making in the functional 

areas, is critical. Powers and Dickson (1973) have stressed that many 

current management practices in this area are suboptimal. More 

attention needs to be given to both the procedural and behavioural. 

aspects of project management. Undoubtedly, aspects of this latter 

behavioural area influence the eventual management decisions made, some 

of which have been outlined by Mumford and Pettigrew (1975). There 

is considerable scope in both these areas for more research on what 

factors influence effective project management. 

The writer has shown, on a number of instances in this discussion, that 

the research results either. support or conflict with the stages of 

growth model advanced by Nolan (1973). There is undoubtedly a need 

to 'replicate Nolan's study over a. larger number of organisations, and 

at the same time increased attention can be given to the factors which 

have been identified in this study which conflict with his theory. 

A most useful development of Nolan's model would be to examine, 
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within each stage, the management practices used and test these against 
an established set of management criterion to determine whether there 
exists management practices which are more appropriate to each growth 
stage. These developments would not only generate increased confidence 
in the stages theory, but would provide valuable insights into the way 
in which management must adapt their approach as they move into 
successive stages. 

Increased attention needs to be given to applying the work of 
Hickson's (1971) studies of organisational dependencies to the data 

processing area. It is clear from the Hickson model on intra- 

organisational power that the data processing department would provide 
an excellent forum for the application and development of the work on 
organisational power and inter-departmental dependencies. 

SUMMARY 

This thesis has described the background, methodology and findings of 

a comparative organisation study of various aspects of the management 

of information systems operations. Its aim has been to identify 

those situations which could help to advance the existing state of 
knowledge of computer management. In particular, this study has been 

concerned with identifying organisational, systems, management and 

personal factors which are associated with more effective information 

systems. 

The results of this study show that there are a small number of 

factors which appear to have either positive or negative influences 

on systems effectiveness. During the course of this work, user 

satisfaction has been used to measure system effectiveness. A major 

outcome of this study has been the identification of separate components 

of user satisfaction which are related to different aspects of the 

information systems environment. 

Finally, this study has identified areas of information systems 

practice where additional research could make positive contributions 

to greater understanding of the management of this important activity. 

0 
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ý, 

LONDON GRADUATE SCHOOL OF BUSINESS STUDIES 

Sussex Place, Regent's Park 
London NWi 4SA 
Telephone 01-262 5050 

Dear Sir, 
RESEARCH PROJECT ON INFORMATION SYSTEMS DEVELOP 'NT 

You will already be aware that some companies have achieved 
considerable benefits from their investment in computer-based information systems. 
This situation is, however, not typical of the majority of companies. Most 
companies experience a range of systems results where only some applications prove 
to be very successful. It is apparent from this range of systems success that the 
systems development process is not yet sufficiently understood for systems 
designers to identify those factors which are associated with more effective results. 
Apart from the occasional software and hardware failures we have insufficient 
knowledge of the organizational and management factors which result in well 
designed systems. 

I am. writing to you to request your company's participation in a research 
project aimed at identifying the organizational factors which are associated with 
effective information systems operations. This project is being undertaken as part 

" of a Doctoral Programme at the London Business School under the supervision of 
Professor Derek Pugh, Professor of Organizational Behaviour. Details of the project 
are attached. 

I recognize that your company's participation in such a project will require 
that some executive time be taken up in providing information. However, I believe 

that your company will benefit from being involved in such a study. Executives 
interviewed in the early stages of this project have said that they gained fresh 

'insights into their own systems experience. I am sure that your company will 
benefit in a similar manner. At the end of the project I will. be providing a 
feedback report and a summary of the main findings of this study to each participating 
company and also could arrange for a full-day seminar to be held at the London 

Business School for those executives interested in discussing the research results 

and their own experience with other executives from companies which are at a 

similar stage of systems development. , 

Before making a final decision about your. company's participation in this 

survey I would appreciate an opportunity of discussing the project with you. I will 

therefore phone your secretary in a few days time for an appointment. 

Yours faithfully, 

0 

Tom McKaskill 
. 

Doctoral Programme 
London Business School 

Registered in London. No. 833748 

A Company Limited n1 Guarantee 
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DEVELOPING EFFECTIVE COMPUTER-BASED INFORMATION SYSTEMS 

The Problem 

Companies with large investments in computer-based information systems 
generally experience a range of success in their systems applications. Undoubtedly 
there are many instances where individual applications have proved highly 
effective. Inevitably, however, there are less effective systems. Although some of 
these less effective systems can be attributed to software and hardware problems, 
this has not been a major problem in most cases. The range of systems effectiveness 
in most companies suggests that system designers working with commercial applications 
have not clearly isolated the factors which have contributed to making some systems 
perform better than others. In some instances the computer facilities are managed 
very well. This effeciency, however, has not always resulted in more effective 
use of the systems outputs. 

Questions: 
Where a consistent approach to systems development is taken; 

why is it that, in some companies, there are very effective 
and less effective systems? 

What organizational factors are associated with the more 
effective systems? 

Why do some companies with years of experience of computer 
systems still produce some poor systems? 

The Research Obiective 

In the early stages of this research project I interviewed a number 
of Data Processing Managers, Financial Executives, Management Consultants, and 
academics in order to identify the major problems in designing effective 
informatiot systems. These discussions indicated that a major problem in systems 
success was the integration of the computer user's needs with the computer 
department's capabilities. Many writers refer to this as a user involvement 
problem. However, closer inspection of several company's systems experience shows 
that this proposed solution is too simplistic. 

There is clearly a need to investigate various characteristics of 
systems development and organizational factors in such a manner that these can 
be related to some measure of systems effectiveness. For instance, it would be 
desirable to know how various types of user involvement and user experience 
with computer systems are associated with systems effectiveness. It is important 
that the size and structure of the company and the geographical spread of its 

operations are also taken into account in such a study. In other words, a much more 
detailed and rigorous investigation of the factors which contribute to systems 
effectiveness is required. 

Case Studies and a Comparative Organizational Survey 

From the literature on information systems and information from 

previous interviews with executivos"involved in the systems development process 
a conceptual model, incorporating the various organizational and management factors 

thought to be associated with systems performance, has been developed. This model is 

to be tested initially in four companies which have agreed to a case study style 

review of their systems development experience. 

In order to extend the results of those studies to a more representative 

range of firms a comparative organizational survey is being undertaken. The data 

collection process to be used in each of the participating firms will consist of 

questionnaires to a number of computer users and interviews with the Data Processing 

Maisger and senior User Mana:, ers. A feedback report and an analysis of the main 
findings of this study will be provided to all the companies participating, 

Individual interview information and survey. data will not be disclosed 

and only statistical summaries will be included in published reports. 



286. 

APPENDIX TWO 

USER MANAGER'S QUESTIONNAIRE 
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Please complete: 

COMPANY ......................... 

DEPARTMENT ......................... 

ZiAME .....:................... 

POSITION ......................... 

PHONE No . ............. Extn. ........ 

SURVEY OF MANAGERS OF F1711CTIONAL DEPARTMENTS WHICH USE 

COMPUTER-BASED INFORMATION SYSTEMS 

The attached questionnaire is part of a research project on the 
organizational factors which influence the effectiveness of computer-based 
information systems being undertaken at the London Business School. This 

questionnaire is being distributed to a number of senior managers in your 
company. If you would like further details about this project please do not 
hesitate to contact me. (Phone 01-723 9024 Extn 121 ) 

All information supplied by you will be treated as confidential. 

Your co-operation in completing and returning this document quickly 
to the address below would be greatly appreciated. 

Return to: TP McKaskill 
Doctoral Programme 

" London Graduate School of Business Studies 

" Sussex Place, Regent's Park 
London NW1 4SA 

Thanking you for your time, 

Tom McKaskill 

I 

0 
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The Problem 

DEVELOPING EFFECTIVE COMPUTER-BASED INFORMATION SYSTEMS 

Companies with large investments in computer-based information systems 
generally experience a range of success in their systems applications. Undoubtedly 
there are many instances where individual applications have proved highly 
effective. Inevitably, however, there are less effective systems. Although some of 
these less effective systems can be attributed to software and hardware problems, 
this has not been a major problem in most cases. The range of systems effectiveness 
in most companies suggests that system designers working with commercial applications 
have not clearly isolated the factors which have contributed to making some systems 
perform better than others. In some instances the computer facilities are managed 
very well. This effeciency, however, has not always resulted in more effective 
use of the systems outputs. 

Questions: 
Where a consistent approach to systems development is taken, 

why is it that, in some companies, there are very effective 
and less effective systems? 

What organizational factors are associated with the more 
effective systems? 

Why do some companies with years of experience of computer 
systems still produce some poor systems? 

The Research Objective 

In the early stages of this research project I interviewed a number 
of Data Processing Managers, Financial Executives, Management Consultants. and 
academics in order to identify the major problems in designing effective 
information systems. These discussions indicated that a major problem in systems 
success was the integration of the computer user's needs with the computer 
department's capabilities. Many writers refer to this as a user involvement 

problem. However, closer inspection of several company's systems experience shows 
that this proposed solution is too simplistic. 

There is clearly a need to investigate various characteristics of 
systems development and organizational factors in such a manner that these can 
be related to some measure of systems effectiveness. For instance, it would be 
desirable to know how various types of user involvement and user experience 
with computer systems are associated with systems effectiveness. It is important 

that the size and structure of the company and the geographical spread of its 

operations are also taken into account in such a study. In other words, a much more 
detailed and rigorous investigation of the factors which contribute to systems 
effectiveness is required. 

Case Studies and a Comparative Orgapizational Survey 

From the literature on information systems and information from 

previous interviews with executives involved. in the systems development process 
a conceptual model, incorporating the various organizational and management factors 

thought to be associated with systems performance, has been developed. This model is 

to be tested initially in four companies which have agreed to a case study style 

review of their systems development experience. 

In order to extend the results of those studies to a more representative 

range of firms a comparative organizational survey is being undertaken. The data 

collection process to be used in each of the participating firms will consist of 

questionnaires to a number of computer users and interviews with the Data Processing 

Manager and senior User Managers. A feedback report and an analysis of the main 

findings of this study will be provided to all the companies participating. 

Individual interview information and survey data will not be disclosed 

and only statistical summaries will be included in published reports. 

1ý 
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1. 

PERSONAL, EXPERIENCE 

A. In this company; 
Please show the number of years that you have been employed in the 

following capacities. 

Non-computer department executive/managerial position ..... yrs 

Other non-computer department positions ..... yrs 

Computer department executive/managerial position ..... yrs 

Other computer department positions ...... yrs 

B. Prior to joining this company; 

a) Have you. been employed in a computer department in YES/NO 
an executive/managerial capacity? 

b) Have you been employed in a computer department in YES/NO 
any other position? 

C. Computer User Experience; 
How many years of experience have you had as a user 'of the 

following computer systems? 

Batch Systems: - single department applications ..... yrs 
- multiple department applications ..... yrs 

Real Time Systems: - single department applications ..... yrs 
- multiple department applications ..... yrs 

PERSONAL C')NTACT WITH COMPUTER STAFF 

Over the last six months how often would you, on the average, have 
talked to the computer staff listed below. (Circle one number in each row. ) 

More than Once Once Once Less than 
once a a a a once a 
day day week month month 

Data Processing Manager 5 4 -3 2 1 

Chief Systems Analyst 5 4 3 2 1 

Other Systems Analysts 5 4 3 2 1 

Chief Programmer 5 4 3 2 1 

Other Programmers 5 4 3 2 1 

Data Preparation Staff 5 4 3 2 1 

LIAISON OFFICER 

Does your department have a person responsible for the 
day-to-day contact of your department with the data processing 
department staff, that is, a Computer Liaison Officer? 

p 

YES/NO 
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4. 

DESIGN. OF COMPUTER-BASED INFORMATION SYSTEMS 

Listed below are a number of different reasons for investing in 
computer systems. You are requested to read these carefully before answering 
this question. (Circle one number in each row. ) 

IMPORTANCE IN SYSTEMS DESIGN 
How important has each of these areas been 

" in the overall allocation of funds to computer- 
based information systems. 

Very Fairly 'Average Fairly Very 
INVEST IN COMPUTERS FOR; import- import- import- unimport-- unimport- 

ant ant ance ant ant 

i 

A.. Record Keeping 54321 
for statutory purposes 

B. Detailed Data Availability 54321 
To help keep track of individual . 
items of data. (e. g. customer 
accounts, stock lists, etc. ) 

C. Data Analysis and Exception 
Reporting 
To enable extraction of historical 

. trends, patterns, etc, and to 
highlight situations which require 
action or promote business activity. 

D. Generating instructions for 
Resource Allocation 
Use of computer to develop 
instructions for the allocation 
of resources. (e. g. stock control, 
production control, delivery 
routes, etc. ) 

E. Development of Planning Models 
To assist in developing plans 
and strategies through the use of 

models. (e. g. operations research 
models, financial forecasting, 

econometric models, etc. ) 

5432 1 

5432 

5 43 2 

1 

1 

0 



INVEST IN COMPUTER SYSTEMS FOR; 

5. 

LEVEL OF SUPPORT FOR DECISION MAKING 

Listed below are a number of areas. in which users could require decision making information from a computer-based information system. You are 
requested to condider each of these separately. 

v 
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LEVEL OF SUPPORT 
To what. extent do you think the computer 
systems investment has satisfied your 
company's information needs in each of these areas. 
Toa Toa 
very To a To a To a very 
great great fair small small 
extent extent extent extent extent 

A. Record Keeping 5 4 32 
for statutory purposes 

B. Detailed Data Availability 5 4 32 
To help keep track of individual 
items of data. (e. g. customer 
accounts, stock lists, etc. ) 

C. Data Analysis and Exception 5 4 32 
Reporting 
To enable extraction of historical 
trends, patterns, etc, and to 

" highlight situations which require 
action or promote business activity. 

D. Generating Instructions for 5 4 32 
Resource Allocation 

" Use of computer to develop 
instructions for the allocation 
of resources. (e. g. stock control, 
production control, delivery 
routes, etc. ) 

E. Development of Planning Models 5 4 32 
To assist in developing plans 
and strategies through the use of 
models. (e. g. operations research 
models, financial forecasting, 
econometric models, etc. ) 

1. 

USER DEPARTMENT'S COMPUTER SYSTEMS EXPERIENCE 

Please indicate the number of years that your department has used 
the following types of computer systems. 

Batch Systems: - single department applications ..... yrs 
- multiple department applications ..... yrs 

Real Time Systems: - single department applications ..... yrs 
- multiple department applications ..... yrs 

v 
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6. 

LEVEL OF USER'S SATISFACTION WITH SPECIFIC OPERATIONS 

In this section you are asked to consider the extent to which you 
are personally satisfied with various aspects of the systems operations 
performed-by your own department's staff and/or' the data processing department's 
staff. 

Neither 
satisfied 

nor 
Highly dissat- Highly 

satisfied isfied dissatisfied 
'5 4 "3 21 

A. USER SATISFACTION: CURRENT SYSTEMS 
MAINTENANCE 

. 
How satisfied are you with the; 

a) Degree to which computer staff appreciate 
your department's information needs, 

b) Quality of the work performed by the 
computer staff in maintaining your 
current information systems? 

c) Degree to which the data processing 
department "responds to your requests 
for advice and assistance? 

d) Degree to which the data processing 
department and your own department 

are able to work together to solve 
systems maintenance problems? 

e) Degree to which the data processing 
department arrange the timing of their 
systems maintenance work so that it 

causes least disruption in your 
department? 

B. USER SATISFACTION: COMPUTER OPERATIONS 

How satisfied are you with the 

a) Degree to which the computer output. is 

on time? 

b) Quality of the work performed by the 

computer operations staff? 

c) Degree of consideration shown by the 

computer operations staff for your 
department's processing needs? 

" d) Extent to which your department has 

advised of forseen delays in data 

" processing? (e. g. this should include 

anticipated delays due to equipment 

maintenance and replacement, peak 

processing delays, etc. ) 

5 4 3 2 1 

5 4 3 2 1 

5 4 3 2 i 

5 4 3 2 1 

54321 

5 4 3 2 1 

5 4 3 2 1 

5 4 3 2 1 

5 4 3 2 1 
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7. 

6 

z 

Neither 
satisfied 

nor 
Highly dissat- Highly 

satisfied isfied dissatisfied 
5 4 3 2 1 

User satisfaction: Computer Operations (Cont. ) 

How satisfied are you with the; 

e) Cost of computer operations? 5 4 3 2 1 

I- f) Degree to which computer operations staff 5 4 3 2 1 I 
are willing to alter their processing 
arrangement to suit an unusual set 
of conditions in your department? 

g) Degree to which your staff and the 5 4 3 2 1 
computer operations staff are able 
to work together to solve computer 
operations problems which relate 
to the processing of your department's 
data? 

C. USER SATISFACTION: DATA PREPARATION 

Does your department use the data preparation 
services provided by the Data Processing 
Department? 

YES/NO 

If YES; How satisfied are you with the; 

a) Administration of the data preparation 5 4 3 2 1 

process? - 

b) Quality of the work performed by the data 5 4 3 2 1 

preparation staff? 

c) Degree of consideration shown by the data 5 4 3 2 1 

preparation staff in advising your 
department of forseen delays in data 

preparation? 

d) Willingness of the data preparation staff 5 4 3 2 1 

to make alternative arrangements (where 

possible) at your department's request? 

e) Cost of data preparation services? 5 4 3 2 1 

f) Degree to which you think that your 5 4 3 2 1 

department's staff and the data 

preparation staff are able to work 
together to solve data preparation 
problems? 
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8. 

COMPUTER USER ATTITUDE QUESTIONS 

0 

With respect to each of the statements below please indicate the response 
given underneath the statement which most closely reflects your personal 
opinion on this matter. 

Please CIRCLE your answer. 

1. Our company is not getting a sufficient return on its investment in 
computerised information systems. 

strongly agree undecided disagree strongly 
agree disagree 

2. How difficult is it to contact someone in the data processing department 
who could help"you sort out a minor systems problem. 

very difficult neither easy very 
difficult difficult easy or easy 

3. Functional managers lose some of their flexibility when they use 
computerised information systems. 

strongly agree undecided disagree strongly 
agree disagree 

4. How quickly does the data processing department respond to your request 
for information about a systems malfunction. 

very quickly within- slowly very 
quickly reasonablct slowly 

time 

5. How willing are the data processing staff in your company to change 
their arrangements to accomodate an unusual set of circumstances in 
your department. 

very fairly willing not very most 
willing willing willing unwilling 

6. If we have an information system problem in our department the computer 
staff can usually help us quite a lot. 

strongly agree undecided disagree strongly 
agree disagree 

7. Our company has in general, very good computer systems. 

strongly agree undecided disagree strongly 
agree - disagree 

8. Computer people do not understand the problems of functional departments. 

strongly agree undecided disagree strongly 
agree disagree 
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9. 

Computer User Attitude Questions (Cont. ). 

9. To what extent does the data-processing department take you into their 
confidence when planning systems changes which would affect your department. 

to a very to a to a to a to a very 
great great fair small small 
extent extent extent extent extent 

10. Computer staff like tp keep to themselves. 

strongly agree undecided disagree strongly 
agree disagree 

11. Our company has not received an adequate level of benefits from the 
use of its computer systems. 

strongly agree undecided disagree strongly 
agree disagree 

12. To what extent are you kept informed by the data, processing department 
about computer operation problems which disrupt the operation of 
information systems your department uses. 

to a very to a to a to a to a very 
great great fair small small 
extent extent extent extent extent 

13. Computers tend to take away tl individuality of a person's jpb. 

strongly agree undecided disagree strongly 
" agree disagree 

Under the two headings below please indicate your personal assessment of 
the effectiveness of the computerised information systems you use. 

Please list characteristics of the systems which are: 

HELPFUL/GOOD/SUPPORTIVE IRRITATING/FRUSTRATING/UNSATISFACTORY 

I- 
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APPENDIX THREE 

DATA PROCESSING MANAGER'S QUESTIONNAIRE 



299. - 

. 
Please complete: 

COMPANY 
....................... 

DEPARTMENT 
.................... 

NAME 
........................ 

POSITION 
....................... 

PHONE No . ................ EXTN. 
.... 

SURVEY OF DATA PROCESSING MANAGERS 

The attached questionnaire is part of a research project on the 
organizational factors which influence the effectiveness of computer-based 
information systems being undertaken at the London Business School. Managers 
of functional departments in your company have also been asked to participate 
in this study. 

Ii you would like further details about this project please do not 
hesitate to contact me. (Phone 01-723 9024 Extn 121) 

All information supplied by you will be treated as confidential. 
Your co-operation in completing and returning this document quickly 

to the addresss below would be greatly appreciated. 

Return to: TP McKaskill 
Doctoral Programme 
London Graduate School of Business Studies 
Sussex Place, Regent's Park 
London NW1 4SA 

Thanking you for your time, 

Tom McKaskill 

I 

4 

r 

k 
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DEVELOPING EFFECTIVE COMPUTER-BASED INFORMATION SYSTEMS 

The Problem 

Companies with large investments in computer-based information systems 
generally experience a range of success in their systems applications. Undoubtedly 
there are many instances where individual applications have proved highly 
effective. Inevitably, however, there are less effective systems. Although some of 
these less effective systems can be attributed to software and hardware problems, 
this has not been a major problem in most cases. The range of systems effectiveness 
in most companies suggests that system designers working with commercial applications 
have not clearly isolated the factors which have contributed to making some systems 
perform better than others. In some instances the computer facilities are managed 
very well. This effeciency, however, has not always resulted in more effective 
use of the systems outputs. 

Questions: 
Where a consistent approach to systems development is taken, 

why is it that, in some companies, there are very effective 
and less effective systems? 

What organizational factors are associated with the more 
effective systems? 

Why do some companies with years of experience of computer 
systems still produce some poor systems? 

The Research Objective 

In the early stages of this research project I interviewed a number 
of Data Piocessing Managers, Financial Executives, Management Consultants and 
academics in order to identify the major problems in designing effective 
informaticT, systems. These discussions indicated that a major problem in systems 
success was the integration of the computer user's needs with the computer 
department's capabilities. Many writers refer to this as a user involvement 

. problem. However, closer inspection of several company's systems experience shows 
that this proposed solution is too simplistic. 

There is clearly a need to investigate various characteristics of 
systems development and organizational factors in such a manner that these can 
be related to some measure of systems effectiveness. For instance, it would be 
desirable to know how various types of user involvement and user experience 
with computer systems are associated with systems effectiveness. It is important 
that the size and structure of the company and the geographical spread of its 

operations are also taken into account in such a study. In other words, a much more 
detailed and rigorous investigation of the factors which contribute to systems 
effectiveness is"required. 

Case Studies and a Comparative Organizational Surve 

From the literature on information systems and information from 

previous interviews with executives involved in the systems development process 
a conceptual model, incorporating the various organizational and management factors 

thought to be associated with systems performance, has been developed. This model is 

to be tested initially in four companies which have agreed to a case study style 

review of their systems development experience. 

In order to extend the results of those studies to a more representative 

range of firms a comparative organizational survey is being undertaken. The data 

collection process to be used in each of the participating firms will consist of 

questionnaires to a number of computer users and interviews with the Data Processing 

Manager and senior User Managers. A feedback report and an analysis of the main 
findings of this study will be provided to all the companies participating. 

Individual interview information and survey; data will not be disclosed 

and only statistical summaries will be included in published reports. 
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3. 

Location of the Data Processing Activity 

Please indicate (x) the current position of the data processing department. 

LOCATIONS CURRENT 
POSITION 

(a) Within the Function of: 
'Accounting 
Production 
Marketing/Sales 
Personnel 
Administration/Company Sectretary 
Management Services 
Research and Development 

(b) Independent Department: 
Separate department of equal status to 

other functional departments 

Service department reporting to a committee 
of User Executives 

(c) Independent Subsidiary Company 

( ) 
( ) 
( ) 
( ) 
C ) 
( ) 
( ) 

( ) 

( ) 

( ) 
(a) Other (Specify) 

............................. () 

Data Processing Manager's Responsibility 

Please indicate tte Manager or Committee to whom the Data Processing 
Manager reports. 

The Chief Executive ( ) 
Chief Accountant ( ) 
Finance Director ( ) 
Production Director ( ) 
Marketing/Sales Director ( ) 

Personnel Director ( ) 
Administration Director/Company Sect. ( ) 

Head of Management Services ( ) 
Research and Development Director ( ) 

EDP Steering Committee ( ) 

Other (Specify) 
..................... 

() 

Level of Management of Datä Processing Manager 

Please indicate (x) the managerial level of delegation of the Data 
Processing Manager. (e. g. DP Manager answers to the Chief Executive - 
this is the first level of delegation) 

First ( ) 
Second ( ) 
Third ( ) 
Forth ( ) 
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4. 

Data Processing Manager's Experience 

Please indicate the number of years of experience that you have had in 
each of the following types of work. If the data processing department 
has a person responsible for Computer User-Computer Centre liaison please 
list that persons experience in the adjacent column. 

AREA . 

Functional area experience (e. g. Sales Production 
etc. but not EDP - at any level) 

Functional Executive/Managerial 
Data Processing Department ( at any level ) 
Data Processing Department Executive/Managerial 

SELF LIAISON. 
OFFICER 

i)c) 

i)i) 

Computer Installations 

Please indicate (x) which one of the following statements best describes 
the computer facilities of your-company. 

One commercial installation only () 

Two or more commercial installations () 

processing independently - 

Two or more installations linked by data () 
transmission lines (Include as a 
separate installation Intelligent 
Terminals Mini Computers and 
Main Frames) 

Other (Specify) 
...................... 

Complexity of Computer Facilities. 

Please indicate the nature of the facilities in your data processing 
department. 

1. Methods used to process data: 

Batch YES/NO 

Real Time YES/NO 

2. Network facilities: 

Number of linked computers (Incl. ...... 
intelligent terminals Minis etc. ) 

3. Level of Operating System Used: 
Listed below are the main IBM cperating systems. Please indicate (x) 

the one which is the nearest IBM equivalent to the one used in your 
installation. 

DOS ( ) 
DOS-VS ( ) 
OS-MFT ( ) 

OS-MVT i ) 

OS-Vs1 ( ) 

OS-VS2 ( ) 

VM ( ) 

y1 

rT 
f; s- 
r` 
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5. 

Complexity of Computer Facilities (Cont. ) 

4. Data Base Management System v. md YE$/NO 

5. Is the Data Processing Department located 
on the same site as the main User departments? YES/NO 

6. In. what year did your company install its 19.... 
first computer? 

7.. When was the last major computer installed 19.... 
in your data processing department? 

Allocation of Comput, 

Please indicate (%) the 
use the data processing 
receive more than 5% of 

NAME OF USER DEPARTMENT 

1. 

2. 

3. 

4. 

S. 

6. 

er Services to User Departments 

extent to which the various User Departments 
services listed below. (Only include Users which 
any one service) 

COMPUTER SYSTEMS SYSTEMS 
OPERATIONS MAINTENANCE DEVELOPMENT 

Data Processing Department Expenditure 

Please indicate the approximate Data Processing Department's expenditure 

in the current period (last financial year) and in the adjacent column 

-indicate the approximate amount of similar expenditure for the 1970/1971 

financial year. 

Current 1970/1971 EXPENDITURE (£) 

()() Under 100 000 
()() 100 000 - under 250 000 

()() 250000 - under 500 000 
()() 500 000 - under 750 000 
()() 750 000 .- under 1 million 
()()1 million and over 
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'I 

6. 

Computer Staff 

Please complete the following table: 

CLASSIFICATION NUMBER OF STAFF RECRUITMENT TURNOVER 
Approximate Approximate Approximate 
number of staff number of number leaving 
for each period current staff in last year 

recruited as % of total 
from within in this group 
the company 

1970/71 CURRENT NUMBER PERCENTAGE 

Systems Analysts ()() () () 

Programmers ()() () () 

Computer Operators ()() () () 

Data Preparation Staff ()() () () 

Administrative Staff ()() () () 

Other (Specify) 

:.................. ()() () () 

Computer Operation 

Please indicate the total number of hours the computer is used (per week) and 
the approximate number of hours of computer operation for the p rocessing 
of User Departments applications included within that figure. 

NUMBER'OF HOURS TOTAL AVAILABLE HOURS USED 
COMPUTER HOURS PRODUCTIV E TESTING 
(Per week ) 

Less than 10 () ( )" () 
11 - 20 () () (. ) 
21 - 30 () () () 
31 - 40 () () 

.() 41 - 50 () () () 
51 - 60 () () (") 
61 - 100 () () () 

101 - 140 (_ ) () () 

Over 141 -hours () () () 

Systems Maintenance 

Please indicate the approximate percentage of programming hours 

which are used for systems maintenance. (As % of total' programming hours) 

SYSTEMS MAINTENANCE _ ..... 
% 
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7. 

Organisation of Maintenance Programming 

Please indicate (x) which of the following methods is being currently 
used in your company to carry out the programming required to make 
minor modifications to existing information systems. 

c 
( ") 

c 
c 

c 

C) 
c 

By a full-time maintenance programming staff 

By an internal software specialist group who also 
undertake non-maintenance work 

On a rotating basis throughout the programming staff 

On an Ad Hoc basis to programmers temporarily free of 
new systems programming 

By the project team responsible for all programming in 
an application area 

By outside Software Houses 

Other (Specify) 
............................... 

EDP Steering Committee 

Doec your company have a committee the purpose of which is to 
formulate policies relating to the development and use of 
computer facilities (e. g. EDP Steering Committee)? 

IF YES ; 

Yles-se indicate (x) who of the following are regular members of that 
committee. 

() The Chief Executive 
() Data Processing Manager 
() Senior Financial Executive 
() Members of other User-Departments (Specify) 

........................ 

....................... 

....................... 

....................... 
() Internal Hardware and/or Software Specialists 
() External Hardware and/or Software Specialists 
() Senior Systems Analyst 
() Other Computer Staff (Specify) 

....................... 

....................... 
() Outside Management Consultants 

() Other (Specify) ........................... 

YES /NO 
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8. 

Performance Review of Data Processing Department 

Please indicate the main method of measuring the performance of the 
Data Processing Department. In the adjacent column please mark (x) other 
performance measures used. 

METHOD 

Level of utilisation of facilities 
Comparison of budget to actual cost 
Level of profit achieved 
Return on capital employed (70) 
Level of User Satisfaction 
No performance measure used 
Other (Specify) 

MAIN PERFORMANCE 
MEASURE 

i) 
i) 
i) 
() 

OTHER 
MEASURES 
USED 

c 
c 
c 
c 
c.. 
c 
() 

Allocation of Computer Centre Costs to User Departments 

Please indicate (x) the extent to which the costs listed below are allocated to 
the various User Departments. ' 

COSTS FULLY 
ALLOCATED 

Initial systems investigation () 
Systems. design () 
Preparation of new systems programs () 
Implementation costs (Including file conversion, () 

staff retraining, system testing, etc. ) 
System maintenance () 
Data preparation () 
Computer operating costs involved for User () 

applications 
Computer department administration (Not () 

included above if any) 
Systems research and development () 

Other costs (Specify) 

...................... 
() 

COMMENT: Is this arrangement satisfactory? 

PARTLY 
ALLOCATED 

NOT 
ALLOCATED 

() ( ) 

() C ) 
() ( ) 
() ( ) 

() ( ) 
(") ( ) 
() ( ) 

-( ) ( ) 

"( ) ( ) 

() ( ) 

I 
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APPENDIX FOUR 

PILOT STUDY 

OF COMPUTER USER ATTITUDE QUESTIONS 
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THE PILOT STUDY QUESTIONS 

The research project on the interaction between computer users and 
computer executives required that a limited set of attitude questions 
be included in the survey questionnaire. In order to identify those 
questions a pilot study was conducted during October 1976 in which 
forty-four questions were tested. Questions which satisfied a number 
of criteria on this study were then included in the final questionnaire. 

At the time the pilot study was conducted, no other study of computer 

users using attitude questions was available. The BIM (1971) study 
included one general attitude question on the success of the computer 
investment, but results of this question were not included in their 

report. How well such a question would be received was therefore a 

matter of conjecture. Previous studies, such as the BIM study mentioned 

above, the Peat Marwick Mitchell (1972) study and the Hooper (1966) 

study point out areas of computer operations where users are likely 

to be concerned. The information systems literature helps identify 

areas in which users can be expected to have developed attitudes on 

various computer related topics. Interviews by the writer with the 

data processing managers and user managers also aided in selecting 

topics for attention in this pilot study. 

The process of developing individual questions was as follows: 

(a) Attitude questions were constructed on various topics of interest; 

(b) These questions were then expanded into a list of questions where 

each individual question expressed a single idea, which, hopefully, 

had only one possible interpretation; 

(c) The questions were then classified under various headings until 

it was found that the following three categories best expressed 

the various major areas of interest 

Grouping of attitude questions 

'l. User executive's estimate of the quality of investment in 

computerised information systems 

2. User executive's estimate of the quality of communication 

between the user staff and the data processing staff 
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3. Attitude of user executive towards computers and computer 
specialists; 

(d) Further questions were then generated within each of these 

categories in order to achieve a balanced set; 

(e) From all the questions listed it was then decided to limit the 
total number to those in the attached questionnaire. This 

selection recognised the problems of sample response where 
document length was thought to be important. 

THE PILOT STUDY SAMPLE 

Two groups of people at the London Business School were asked to 

participate in the study. Middle managers on a London Executive 

Programme were asked to complete the questionnaire if they had recently 

been in a computer user situation. Twenty-three of these executives 

subsequently returned completed questionnaires. The other group of 

computer users were MSc and PhD students who replied to a circular 

asking for details of computer user experience. Nineteen MSc 

students and five PhD candidates subsequently completed the questionnaire. 

On a number of questions these student groups gave a statistically 

different response to the LEP exeutives. However, this difference was 

identified to be associated with the length of computer user experience, 

an item of information also collected in the survey. The LEP group 

averaged 3.3 years of computer user experience whilst the MSc and PhD 

student groups averaged 2.5 years. 

Differences in the replies which were not able to be explained by the 

difference in computer user years seemed to be related to executive 

seniority. Obviously, the LEP executive had many more years of business 

experience and currently held executive positions of greater seniority 

than the students had held prior to their joining the school programmes. 

SELECTION CRITERIA 

Of the fourty-four questions tested in the pilot study only a small' 

number were required for the final study questionnaire. The selection 

criteria that was used to identify this small number of questions was 

as follows: 
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(a) Each question needed to provide good discrimination. A spread 

of respondents along each question scale was required to provide 

a measure which would aid in separating users into those who were 

satisfied with their computer services and those who were not; 

(b) The question had to demonstrate consistent interpretations. Written 

comments on the questionnaire plus discussion with some of the 

respondents isolated those questions where this requirement was 

not satisfied; 

(c) The questions selected should ideally belong to a group of questions 

which are inter-correlated. This then demonstrates that some 

common factor of user satisfaction is being recognised. Isolated 

questions could not be as easily interpreted. 

SUMMARY 

Thirteen questions were eventually selected for inclusion in the 

comparative organisational study. The pilot study had proved to be 

a useful method of pre-testing the questions and providing a method 

of selection for a limited number of attitude questions. 

t 
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PILOT STUDY QUESTIONNAIRE 

SURVEY OF COMPANY EXECUTIVES ICO USE COMPUTERISED INFORMATION SYSTEMS 

The questionnaire attached is designed to elicit opinions of senior 
company executives who have used, or are currently using, information 

supplied by a computerised information system supported by a company 

computer. department. 

This study is part of a Doctoral Research Project which is designed to 

identify organisational factors which influence the level of performance 

of the company's computer systems. 

I would be grateful if you would indicate your own background in the 

two questions on this page and then answer the questions in the 

following pages. 

Please CIRCLE the category in each question which most closely 

reflects your own personal opinion. 

Thank you for your time, 

Tom McKaskill 

Doctoral Programme 

London Business School 

PLEASE INDICATE: 

A. Current Position 
(e. g. Controller, Sales Manager) 

AND If not currently a computer 
user - last position in that 

capacity 

B. Number of years of computer 
user experience (in any 
capacity) 

................................. 

.... SS ....... Se ............... ... 

............ S" .. SS . SS S" .... Se .... 
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1. Computer people are very quick workers 
Strongly Agree Uncertain Disagree Strongly 
Agree Disagree 

2. Computers have had little impact on our Company 

Strongly Agree Uncertain Disagree Strongly 
Agree Disagree 

3. EDP people are difficult to communicate with 
Strongly Agree Uncertain Disagree Strongly 
Agree Disagree 

4. How CO-OPERATIVE are the computer staff in your Company? 

Very Co-Operative Neither Unco- Very 
Co-Operative Co-Operative Operative Unco- 

nor Operative 
Unco-operative 

5. Our Company is not. getting a sufficient return on its investment 
in computerised information systems 

Strongly Agree Uncertain Disagree Strongly 
Agree Disagree 

6. EDP people are very helpful when they are approached for assistance 

Strongly Agree Uncertain Disagree Strongly 
Agree Disagree 

7. Our jobs are much easier to do now that we have the support of 
the computerised information system 

Strongly Agree Uncertain Disagree Strongly 
Agree Disagree 

8. The only thing that the EDP people want to do is play with the 
hardware 

Strongly Agree Uncertain Disagree Strongly 

Agree Disagree 

9. How difficult is it to contact someone in the computer department 

who could help you sort out a minor systems problem? 

Very Difficult Neither Easy Very 

Difficult Difficult Easy 

nor Easy 

10. The introduction of computers will improve-a person's job. 

Strongly Agree Uncertain Disagree Strongly 

Agree Disagree 



313. 

11. Our computer staff have made a valuable contribution to increasing 
the productivity of the company 
Strongly Agree Uncertain Disagree Strongly 
Agree Disagree 

12. Functional Managers lose some of their flexibility when they use 
computerised information systems 
Strongly Agree Uncertain Disagree Strongly 
Agree Disagree 

13. These days a company of our size must invest heavily in computer 
systems to remain profitable 

Strongly Agree Uncertain Disagree Strongly 
Agree Disagree 

14. The authority of Functional Managers is reduced when they use 
computerised information systems 

Strongly Agree Uncertain Disagree Strongly 
Agree Disagree 

" 15. How quickly does the EDP Department respond to your request 
for information about a systems malfunction 

Very Quickly Within Slowly Very 
Quickly Reasonable Slowly 

Time 

16. The language computer people use is full of computer jargon 

Strongly Agree Uncertain Disagree Strongly 
Agree Disagree 

17. Our company spends far too much money on computer staff and 
computer equipment 

Strongly Agree Uncertain Disagree Strongly 
Agree Disagree 

18. Non-computer systems are much easier to work with 

Strongly Agree Uncertain Disagree Strongly 
Agree Disagree 

19. How willing are the computer staff in your company to change their 

arrangements to accommodate an unusual set of circumstances in your 
department? 

Very Fairly Willing Not Very Most 
" Willing Willing Willing Unwilling 
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20. Computer people think that they run the company by themselves 
Strongly Agree Uncertain Disagree Strongly 
Agree Disagree 

21. More money should be spent on improving information systems 
in our user departments 

Strongly Agree Uncertain Disagree Strongly 
Agree Disagree 

22. If we have an information problem in our department the computer 
staff in our company can usually help us quite a lot 

Strongly Agree Uncertain Disagree Strongly 
Agree Disagree 

23. Our company should attempt to take advantage of the current state 
of development of computerised systems 

Strongly Agree Uncertain Disagree Strongly 
Agree Disagree 

24. Our company has, in general, very good computer systems 

Strongly Agree Uncertain Disagree Strongly 
Agree Disagree 

25. Our company still has major benefits to be gained through the 
introduction of new computerised information systems 

Strongly Agree Uncertain Disagree Strongly 

Agree Disagree 

26. Computer people do not understand the problems of functional 
departments 

Strongly Agree Uncertain Disagree Strongly 

Agree Disagree 

27. How willing are the computer staff to revise systems designs in 

response to your objections 

Very Fairly Willing Not Very Most 

Willing Willing Willing Unwilling 

28. Computer people have no company loyalty 

Strongly Agree Uncertain Disagree Strongly 

Agree Disagree 

29. - The computer staff in our company are a very competent group 

Strongly Agree Uncertain Disagree Strongly 

Agree Disagree 



315. 

30. Compared to our competitiors our company has done quite well in 
gaining benefits through introducing computerised information 
systems 

Strongly Agree Uncertain Disagree Strongly 
Agree Disagree 

31. The computer staff's attitude to systems design is dominated by 
a desire for more hardware 

Strongly Agree Uncertain Disagree Strongly 
Agree Disagree 

32. To what extent do the EDP Department take you into their 
confidence when planning systems changes which would affect your 
department? 

To a Very To a To a To a To a Very 
Great Great Fair Small Small 
Extent Extent Extent Extent Extent 

33. EDP people are difficult to work with 

Strongly Agree Uncertain Disagree Strongly 
Agree Disagree 

35. The introduction of computers will make a person's job easier 

Strongly Agree Uncertain Disagree Strongly 
Agree Disagree 

36. Computer people like to keep to themselves 

Strongly Agree Uncertain Disagree Strongly 
Agree Disagree 

37. How much attention is given by the computer department to your 
complaints 

A Very AA Reasonable A Small A Very 

Great Great Amount Amount Small 

Amount Amount Amount 

1 

38. Our company has not received an adequate level of benefits from 

the use of its computer systems 

Strongly Agree Uncertain Disagree Strongly 

Agree Disagree 

39. To what extent are you kept informed by the EDP Department about 

computer operational problems which disrupt the information systems 

your department uses 

To a Very To a To a To a To a Very 

Great Great Fair Small Small 

Extent Extent Extent Extent Extent 
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40. EDP people cannot express themselves in non-computer language 

Strongly Agree Uncertain Disagree Strongly 
Agree Disagree 

41. Computers tend to take away the individuality of a person's job 

Strongly Agree Uncertain Disagree Strongly 
Agree Disagree 

42. It is very doubtful whether a positive return can be made on 
further investment in computers in our company 

Strongly Agree Uncertain Disagree Strongly 
Agree Disagree 

43. How well do your Company's computer staff involved in designing 
information systems for your department UNDERSTAND the nature of 
your operations (e. g. problem areas, current practices, external 
demands, staff capabilities, etc. ) 

Perfectly Very Fairly Not so Not at all 
Well Well Well Well 

'44. EDP people are very secretive about their work 

Strongly Agree Uncertain Disagree 
Agree 

Strongly 
Disagree 

I 
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APPENDIX FIVE 

THE TREATMENT OF 

MISSING QUESTIONNAIRE DATA 

IN CREATING USER SATISFACTION SCORES 
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PROBLEMS OF INDEX CONSTRUCTION AND HANDLING MISSING DATA 

Construction of indices from compatable data items has a most important 
advantage for the researcher - it enables the researcher to discard 
items which have little information content and it provides a useful 
means of summarising related items thus reducing to a large extent the 

amount of data that must be handled. 

Most social surveys have problems due to missing data and the user 

questionnaire in this study is no exception. Missing data in items 

included in the user satisfaction scores were as high as 30 out of 
138 respondents for impact of computer operation on sales volume and 

as low as one for most of the attitude questions. Obviously some 

procedures must be used to identify and accommodate such missing items 

in both the data analysis and the construction of indices. 

The statistical programme used in the data analysis was 'Statistical 

Package for the Social Sciences' better known simply as SPSS. This 

package will automatically delete missing data from any statistical 

analysis by default, normally a pair-wise deletion is used so that the 

'N', or number of cases, used in a particular calculation will exclude 

a case if any of the items in the calculation are missing. As most 

variables had few instances of missing data this was the most sensible 

option to use. 

SPSS will not, however, adjust the missing data where variables are 

added. Aggregation of items which can include missing items can thus 

create statistical difficulties and can easily lead to misinterpretation 

of the data. The approach used for handling missing data in items 

aggregated in this study was the following: 

1. Missing data items were clearly identified by coding 97,98 

or 99 in the original file 

2. SPSS, in carrying out statistical calculations, was instructed 

to treat all items with such code or 'missing'. Such an 

instruction will not, however, pick up instances where the 

Missing code (99) is added to valid scores. 
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3. On aggregation the number of such missing items for each case 
for a given index was recorded and the total calculated included 

only valid items. 

4. If the number of missing items was more than one-third of all 
the items in the index for a given case, for that case the index 

was coded 99, that is 'missing'. 

5. Valid index scores were then calculated by taking the total of 

all valid scores, averaging by the number of valid scores and 

then multiplying up by the number of items that should have been 

present. 

For example: 

CASE 1: 3215 99 =4x5= 13.7 

CASE 2: 99 99 45 98 = 99 

Indices created using this procedure have the advantage that they 

cannot be valid if too many items are missing but they obviously 

exclude individuals who are less positive, or-less informed. 
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APPENDIX SIX 

SURVEY COMPANIES RANKED 

ON SYSTEMS EFFECTIVENESS 
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TABLE A6: 1 RANKING OF COMPANIES ON SYSTEMS EFFECTIVENESS 

(Average of four User Satisfaction Scores) 

COMPANY SYSTEM 
INTERACTION SUPPORT IMPACT DESIGN 

NO. EFFECTIVENESS 

1 4 11 4 3 1 

2 14 6 2 ? 2 

3 20 10 20 19 19 

4 12 5 5 13 9 

5 6 7 3 1 6 

6 5 3 13 4 3 

7 16 18 12 15 17 

8 7 9 6 7 7 

9 21 21 21 21 21 

10 13 2 11 5 8 

11 18 16 10 17 18 

12 8 13 7 14 11 

13 19 15 9 10 14 

14 11 12 15 8 12 

15 15 8 17 12 13 

16 2 1 16 6 4 

17 17 20 14 20 20 

18 9 4 8 16 10 

19 10 17 18 11 15 

20 1 19 19 18 16 

21 3 14 1 9 5 

I 
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TABLE A6: 2 AVERAGE USER SCORES ON USER SATISFACTION VARIABLES 

COMPANY NO. INTERACTION SUPPORT IMPACT DESIGN 

1 21.6 14.5 16.0 12.9 

2 17.0 16.0 16.6 13.1 

3 13.8 15.1 12.6 8.3 

4 17.8 16.0 15.8 10.0 

5 19.8 15.8 16.2 13.2 

6 20.0 17.1 14.6 12.9 

7 16.5 13.4 14.8 9.6 

8 19.0 15.2 15.7 11.7 

9 13.2 11.9 12.4 7.6 

10 17.6 17.3 14.8 12.8 

11 15.7 13.6 14.9 8.9 

12 18.7 14.2 15.5 10.0 

13 15.5 13.7 14.9 10.7 

14 17.8 14.5 14.4 11.2 

15 16.8 15.3 14.2 10.3 

16 23.0 18.3 14.3 12.3 

17 16.0 12.5 14.5 8.0 

18 18.0 16.8 15.3 9.3 

19 17.8 13.5 13.8 10.5 

20 23.0 12.8 13.5 8.8 

21 22.0 14.0 17.0 10.9 


