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PREFACE: Comment by John Stringer on the context of the research
This was the report of the first IOR project for the then Ministry of Health and was the result of two years work starting in August 1964 following discussions with the Ministry which had begun the previous December.

So far as we know the initiative was taken by John Cornish who was then in charge of the distribution of the Ministry's research monies and saw it as a main part of his task to seek out capable research groups and help them acquire the necessary experience and confidence. The original proposal made to the Ministry following John Cornish's first request, had been prepared somewhat hastily because of the pressures to get the local government policy making project in Coventry launched. The result was that this first proposal was too closely on the lines of the local government one and had not been thought out to suit the rather different hospital situation.

In retrospect it is perhaps a pity that the opportunity was lost to mount two parallel projects, one on policy making in local government and the other in the health service, but at the time, and indeed for a long time afterwards, we did not have the methodological confidence which would have enabled a comparative study of this sort to be carried through.

Fortunately Cornish and his colleagues were not put off by the first proposal and came back for further discussions. The suggestion that the theme of a project should be the processes by which hospitals adapt and change was first suggested by John Spencer, the House Governor at the Royal Marsden Hospital, who was on a one year secondment to the Ministry at the time.

Michael Luck and Brian Smith who joined IOR in 1964 went straight on to this project and stayed with it full time for two years. I was in to the extent of about half my time, having undertaken the original negotiations with the Ministry and with the hospital boards concerned with the case studies. These, which are fully reported in Part II, concerned:

· the decision to set up an intensive care unit at Whipps Cross Hospital in NE London;

· the commissioning of the new out-patient department serving the North Staffordshire Royal Infirmary and the City General Hospital in Stoke on Trent;

· the development of manpower policies in the Wessex Regional Hospital Board;

· the allocation of minor capital funds at Kings College Hospital.

In each of these settings we treated our role as primarily one of observation and analysis of the process of innovation and change as we saw it. However, in the first three cases it became increasingly difficult to maintain this stance and we were drawn increasingly into helping with the decision-making and with putting forward suggestions to overcome blockages and difficulties which the hospitals concerned were getting into.

The analysis of this experience contained in Part I became the basis for much of our subsequent work on hospital management. The Birmingham Regional Hospital Board asked us, on the basis of the work done at Stoke, to undertake a more extensive project to help with the commissioning of Walsgrave Hospital in Coventry. The Wessex RHB asked us to consider the more specifically focused problems of utilisation of nursing manpower in the new hospitals then being designed in the Region. The further evolution of this work continued until 1975.

During the second year of this first IOR health project, the Ministry asked us to help with a study of hospital catering systems. This tended to reinforce our view that whilst OR was obviously applicable to logistic problems of hospital management, there was more fruitful pioneering work to be done nearer to the medical end.

Whilst this first report was being appraised on behalf of the Ministry, (it turned out that Joan Woodward was one of the assessors and thought well of it) they funded a project deriving from the out-patient work concerned with the smoothing of fluctuations in workload in service departments. The main motivation from the Ministry's point of view was to keep us going until they could decide what to do next.

After nine months or so, they came out with the suggestion for programme support and this continued in various guises until 1975.

John Stringer

FOREWORD

This report is the result of a two year research project begun in June, 1964, and sponsored by the Ministry of Health. The report is in two parts, the second part containing comprehensive accounts of the work carried out in four case studies: this first part is a general analysis of the findings of these case studies.

We have preserved anonymity throughout, as was agreed at the beginning of the work, which therefore prevents us listing the three Regional Hospital Boards, one Teaching Hospital and three Groups with whom we have been most closely involved. Nevertheless, we would like to record our grateful appreciation of the generous reception and help that we have received. In particular, we would like to thank the staff of Regional Hospital Boards and Groups with whom we have worked on particular aspects of the research and all those medical, nursing and administrative staff at hospital level who have allowed us so much of their time.

J. Stringer G.M. Luck B.W. Smith
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CHAPTER 1

OBJECTS OF THE RESEARCH
The subject of this research project on 'Decision Making and Adaptation to Change by Management in the Hospital Service’ 
 is a wide one and we are fortunate that our sponsors, the Ministry of Health, have not tried to pin us down closely. Our aim has been to find out sufficient of the processes of decision-making in conditions of change to enable us to comment upon the requirements for efficiency and to indicate how operational research can contribute.

1.1 Decision-making in conditions of change

Despite the general impression of stagnation suggested by the forbidding Victorian buildings which so many hospitals occupy, the hospital service does adapt and the pressure to change is not likely to slacken. Changes are taking place in the proportions of young and old people in the population, morbidity patterns change as diseases such as tuberculosis and poliomyelitis are virtually eliminated. In response to these changes, new services are introduced and outworn ones are dropped. Little is known, however, about how these adaptations come about; who makes the decisions, in what way, and under what pressures; and who carries them out. Thus the subject of this project raises the question of how adaptation of the hospital service is, in fact, managed.  Many researchers have shown that, in industrial and other organisations, decisions are significantly influenced by informal management systems different from the formal management structure. The formal structure of the hospital service differs considerably from the hierarchical structures of industrial management, and we may find that informal systems play an even greater part in decision-making. If we find that important changes do come about because of the interaction of a number of independent informal decisions then we shall want to examine critically whether these actions necessarily produce a result which is, in any sense, 'best'. The overall optimum performance is not necessarily achieved by each sub-organisation striving to achieve what appears to be its own best performance. The process of integrating these efforts is what we mean by 'management'. It does not necessarily follow that this task is performed solely, or even mainly, by 'The Management'.

It will be useful at this point to define more closely the meanings attached in the report to the terms 'adaptation' and 'change'.  If we make a comparison between the activities of a hospital (or a complex of hospitals) at two separated points in time it is apparent that alterations of one sort or another have taken place. We are mainly concerned here with differences which could be considered to have altered significantly the character of the work the hospital does in terms of:

(i) The size and composition of the population served;
(ii) The nature of the services provided;

(iii) The quantity or quality of service provided;
(iv) The resources used (buildings, equipment, staff);

(v) Utilisation of resources (efficiency).

It is convenient to regard as a 'change' a condition brought about either by a significant alteration in. the environment in which the hospital operates, or by the injection into the hospital of new resources out of the ordinary run of staff turnover, replacement of equipment, and maintenance.

An adjustment to the distribution of resources within the hospital, altered working methods and so on would be more properly thought of as 'adaptations'.

Thus the building of a. new outpatient department (case study 1) was a change, the process of taking over this building and bringing it up to a working condition was an adaptation. The intensive therapy unit (case study 2) was originally perceived in terms of change, involving capital expenditure and a large increase in staff.  As the study went on, however, it began to appear that equivalent results might be achieved with less change and a greater degree of adaptation.

'We can regard the hospital as being a. target for various attempts to induce change and adaptation. One way is via a Ministry circular, the contents of which may be based on earlier fact-finding exercises. Other, probably more influential, means exist for bringing about change through the approval of capital schemes, through the control of budgets, through staff training, through the publication of research, and so on. In all of these, however, the process by which the changes actually come about is not made explicit.   It seems to be taken for granted that managerial mechanisms exist for bringing about an effective implementation of the desired changes. The success, both of external attempts and of internally generated ideas for change, must depend on the de facto decision-making mechanism in and around the hospital.

Individuals involved in decisions each tend to be guided by their own value systems. Even though they might all consider their main purpose to be that of assisting the diagnosis and treatment of the sick, in their day-to-day routine the actual values which operate may be of a more immediately personal nature such as maintaining independence and relieving stress.  We may expect difficulty in foreseeing the outcome of a decision in the making of which a number of people with different value systems interact. There is no guarantee that the result will be compatible with values held by the public at large, or with the objectives of the National Health Service.

We were unable to find very much written about the processes by which hospital resources are at present allocated and utilised. It was therefore necessary that we should gain understanding of how this process took place since 'adaptation’ must imply some change in the allocation or utilisation of resources.  Even if the functions and responsibilities of management had been clearly laid down, we would still have had to check what actually happened. In practice the responsibilities have deliberately been left rather vague since the beginning of the NHS. Further, there is no theory against which to test the practice.

As a hypothesis to guide our thinking, we postulate the existence of a system of operations on the one hand and a system of management or 'management process' on the other. Exactly what are the 'operations' is difficult to define precisely, yet we may expect to reach agreement that they are all those actions which finally result in the diagnosis and treatment of sick persons.  As we illustrate in Figure 1, the two systems cannot be defined independently: to some extent operations define management and management defines operations.


Figure 1. Relating Operations and Management

Operational research has, as the name implies, usually concerned itself with the system of operations, accepting the management system and its objectives as 'given'. A central feature of the operational research approach is to set up a 'model' of the system of operations. The term 'model' refers to an organised representation which behaves analogously with the real-life system in certain relevant aspects. Operational Research models are often mathematical in character and are used to predict and evaluate the effects that can be produced by various alternative managerial actions. This is illustrated in Figure 2.

Figure 2. Normal O.R. Involvement

In this study we shall need to go a stage further and to examine the possible effects of changes in the management system itself. This is because the management system is not well defined, and because there is a widespread feeling that different forms of management structure and practice should be investigated.

To compare and evaluate the many ideas for changed management structures without undertaking a large number of costly experiments, it would be useful to have models of the workings of the system of management itself. To be of practical use, these models must be compatible with the system of operations and reflect all the important characteristics of the management process. This extended use of models is illustrated in Figure 3.


Figure 3. Extended O.R. Involvement

To obtain information on the workings of the management system, as a first step to constructing such models, we decided, in conjunction with the Ministry of Health, to follow some current cases of change and adaptation. Since we had to follow each case in detail this strictly limited the number of studies and hence the generality of the conclusions. However, this seemed preferable to trying to study a large number of situations with the danger of missing the important factors under the surface. The case studies are described in detail in Part II, and the suggestions which arise from them are generalised in the following chapter. The subject matter of the four studies is described briefly below.

(i) A New Central Outpatient Department

At the time this study started, the building for a new outpatient department, replacing those existing in two adjacent hospitals and incorporating a day hospital, was nearly complete and some consideration was being given to the problems of transferring activities to it. The history of the decisions which led to this new building has been traced and the processes involved in taking it over are described. The research team offered assistance on some of the problems which arose during commissioning. These included the weekly timetable of clinic sessions, estimation of the utilisation of the day hospital; certain aspects of staffing; and development of an appointment system.

(ii) Assessing the Need for an Intensive Therapy Unit

The research team joined a working party which had been set up to examine the case for creating an intensive therapy unit in a large acute hospital, to decide the equipment required and other design features and to evaluate the unit once it had been set up.

The long history of decisions leading to the formation of this working party is described. Details are given of a survey of patients likely to benefit from intensive therapy and of the nursing dependency of other patients in the hospital. A mathematical model was developed for estimating the number of beds required. The further history of attempts to find space within the hospital for the unit is described and details given of the analyses made in an attempt to find a way round each difficulty as it arose.

(iii) Developing a Staffing Policy

This study was made in order to give some guidance on future staff requirements for hospitals of non-traditional design and with possibly new patterns of nursing care. The logical components of a staffing policy are discussed and a description given of an investigation at a small acute hospital to discover the feasibility of measuring nurse staffing requirements daily and using this information as a management tool, both for day to day control and allocation of staff and for decisions on a longer term basis. From this is developed an objective policy framework within which to settle staffing questions and which, it is thought, would have advantages over the ad hoc consideration which is now given to these problems.

(iv) The Allocation of Capital

This study was undertaken in order to see the relationship between proposals for changes which have little in common apart from their need for finance. The history of minor capital projects in a teaching hospital is traced over several years. A noticeable feature is that at one point in the hospital's history minor capital projects were small in scale and relatively independent of one another. A few years later, however, a side effect of a major development had been to cause most of the available minor capital to be spent on projects which were logically connected and required to be undertaken in a certain sequence. Some suggestions are made for ways of depicting and reporting the interdependent nature of capital projects and for deciding on the appropriate timing for each project, bearing in mind the capital likely to be available each year.
1.2 The Requirements for Efficiency
Referring to the series of studies of which this is one, the Permanent Secretary to the Ministry of Health has said:
We want to discover firstly, those features of the present organisation and structure which help and those which hinder efficient management; secondly, whether experiments in management might be made and the form they might take; thirdly, what the respective roles and tasks of the many hospital managers really are so that the management training of administrative and non-administrative staff can be related to them; and lastly, what the management problems of the large district general hospital of the future are likely to be and how we can overcome them". 

Although it is phrased largely in terms of description of what already exists, this statement was one of forward looking intent.  The purpose of the research is here seen as to prepare the way for designing a programme of experiment and training which will result in more efficient managerial practice.

A most important way of looking at the Hospital Service is that it is a system for the disposal of resources to the benefit of sick persons. Various 'input' resources such as trained men and women, machines, materials and money are brought together in order to produce an 'output' of diagnosed end treated persons and thus to improve the health status of a community. We must therefore consider the availability of resources, the way in which the resources are brought together to carry out the basic task of diagnosis and cure, end the way in which sick persons are brought into the system.

It is difficult to conceive of a situation when there would be unlimited resources available to the Hospital Service. For example, even if more money were available for salaries of doctors and nurses it is doubtful whether increases would satisfy all demands since people of their educational level are also in short supply for teaching, industrial management and research. Furthermore, for any given level of resources, there is competition within the Health Service between Public Health, General Practice and Hospitals. Within the Hospital Service there is competition between different specialties for if more maternity wards are built and staffed it is at the expense of some other service such as geriatric wards; if one consultant gets now equipment this year another will have to wait till next year. Thus we cannot reiterate too strongly that every decision made is in some sense one of resource allocation for whatever project benefits from that decision benefits at the expense of all other projects for which these resources might have been used.

The next consideration after that of the allocation of resources is whether the best use is made of them in the operating situation. Do the amounts of the various resources match or are there bottlenecks which cause some resources to be wasted, while others are used at full stretch?
We have concluded that it is worthwhile trying to study these problems of managerial efficiency in an explicit or rational way and in this research project we have done so on a limited scale. An alternative argument would be that these sorts of decisions can only be settled by free market forces,
Of course, the main reply is that this research takes place within the context of a National Health Service so that this laissez-faire argument is not really relevant.  Apart from any ideological arguments, however, Arrow
 has shown that even in the U.S.A. the health services are very far from the free market of classical economics; thus at least some of these problems of the explicit and deliberate allocation of resources have to be faced in any health system.
We must therefore seek means of discriminating between those practices of management which help and those which hinder the task of achieving an efficient balance between the value of the services the hospital provides and the resources needed to provide those services.

The meaning of 'efficiency' is by no means obvious in this context and in Chapter 4 we consider some of the conditions under which a process of management could be considered efficient.

Any moves made with the intention of improving efficiency involve change end the introduction of new practices (although not necessarily change of the formal organisational structure).  The management of innovation is itself a delicate process end another important task is to attempt to specify the conditions under which successful innovation of more efficient practices is likely to occur.

In making projections into the future it is important to recognise that the 'thing being managed'  may undergo great changes with resulting implications for the management process itself. The complexities of the new district general hospitals, advances in medical technology, the opportunities of automation end the changing social setting should all be allowed for.

In considering the efficiency of the possible management systems for the future, therefore, they must be related to a future system of operations which may differ from the present and whose exact nature cannot be known with certainty.  A degree of robustness in any proposals for change is therefore vital.

Finally, research recommendations will only be useful and effective in so far as they are followed up by a programme of experiment and training aimed at reaching a more efficient state.
1.3 The Contribution of Operational Research

In this study we have been trying to discover how a decision-making process works, and to describe its functioning. We have not, apparently, been solving a problem in order to advise a manager what he should best do about it, i.e. this has not been an operational research investigation in the generally accepted sense.
  This is one of the aims of the Institute for Operational Research (see Appendix 1). However, operational research is germane in three respects.

In the first place, the study has been conducted by people whose experience lay in operational research, largely in industry. The method we adopted was to 'become involved as deeply as possible in situations where we could use this experience end the associated techniques to make a contribution which could be seen as helpful by the people involved. One way of finding out how a system works is to stimulate it and study the responses the system makes to these stimuli. By ourselves providing stimuli we have, of course, made it impossible to conduct a detached, impartial, observation. 'Action research' of this kind is necessarily loosely structured and opportunistic in character but can lead to insights which are denied to a study made according to a predetermined research plan.

Secondly, the reason for wanting to know how the decision-making process works is that it may be come desirable to bring about changes to the process.  The next stage, therefore, is to decide what these changes should be and how they should be introduced. In chapters 4 and 5 we consider what alternative sorts of change are possible and how a choice between them can be arrived at.

Thirdly, we have been particularly concerned with one class of change in the decision-making process, namely, the greater use of quantitative methods based on models of the major features of hospital activity. Some models were used in the case studies and are described in Part II, while others which have reached various stages of development are described in chapter 5 of Part I.

In suggesting a greater use by managements of the results of research, which is what has been implied, one has to face up to the crucial question 'what effects, if any, will it have?' . According to Pantall and Elliot 
:
"One weakness of previous work carried out in hospitals elsewhere was that little change has been achieved even though the need had been identified”.

Although we have not set out to verify this conclusion, we have certainly gained the same impression. The contribution which operational research is able to make to increased efficiency in the hospital service depends on how management does, or could, use research results in guiding the processes of change and adaptation.

Until recently the major emphasis for change in the Hospital Service has come from committees set up by the Ministry, the Central Health Services Council, or the Professions.  In general, these committees have not carried out much research but have collected and sifted relevant opinion.  Several of the committees have, nevertheless, recognised the need for research.

"Full statistical information and the results of enquiry and research are essential if the National Health Service is to be successfully developed .....  Each Area Health Board should take special steps to promote Operational research. " 

Although this committee used the term 'Operational Research' the implication is that they regarded this as synonymous with statistical enquiry.

Similarly, Sir George Schuster, at one time Chairman of the Oxford Regional Hospital Board; in advocating a Central Intelligence Organisation, said:
"There is a special problem involved in developing a statistical intelligence system, the problem of deciding what precisely are the matters on which statistical information is required., and by what methods it can best be provided, This is a task for operational research .....” 

Statistical enquiries serve a useful purpose which is not to be confused with operational research. This is what Sir Geoffrey Vickers calls providing an appreciation of a problem
. The aim is not to provide a definite answer but to discuss the problem and its setting, and in particular to disclose the value judgements involved in different approaches, thus stimulating re-thinking about basic objectives.
The Nuffield Provincial Hospitals Trust gave impetus to the development of operational research through a conference held in 1960.
 This was a very useful survey but it did tend to suggest that the problem for operational research was that of defining health needs and once they were measured the problem for management was that of providing adequate resources to satisfy those needs.

The Nuffield Provincial Hospitals Trust has been responsible for much of the earlier research, both by its own teams and through sponsored research.  Three reports were on the problems of efficient management of the Casualty Department
, the Outpatient Department
 and the Diagnostic X-ray Department
. In all three reports the method was to carry out a. survey of existing practice in a sample of hospitals and to highlight deficiencies. For example, the report on X-ray departments lists principles of good practice and gives a number of recommendations which may be extremely valuable for management.  It does not, however, show how to resolve conflicts between the different requirements so as to optimise the use of resources.  The report on waiting in Outpatient Departments gives extensive results of waiting times for first appointments and for consultations after the time of appointment. It outlines some of the major faults, but unfortunately does not go on to enquire why the principles of good practice, which were developed in 1952 by the Nuffield Provincial Hospitals Trust, have not been applied. Was management not aware or not willing or not able to implement these findings? The report on Casualty Services followed a rather similar course although it did propose a means of control in the form of a "visual rating chart".

Two comprehensive attempts to define the local needs for hospitals were the Barrow survey
 and the Teesside survey
. The principles behind these studies were to measure the current rate of demand in terms of cases treated and then correct for changes in waiting lists over a given period. These results were then examined critically in the light of local knowledge of the relative supply of beds, which was thought to condition the attitude of general practitioner and consultant to referral for inpatient care, and other factors. These results are useful as a basis for planning although it may be that they do not take sufficient account of the well-known tendency for whatever resources are provided to get used up, although not necessarily in an optimal way.  What must be important from the managerial point of view is to consider what alternative ways are available for dealing with the demands, and whether the right information is being generated by these surveys.

These approaches sponsored by Nuffield might for convenience be classified as the 'statistical' approaches to management research. The basic tenet is that provision of comprehensive statistical and other information about the current state of affairs will enable management to assess their problems clearly and hence make good decisions for the future.

Another approach to management research we shall classify under the heading 'communications".
Revans' studies of nursing have convinced him that the main problem for effective hospital management is good communications. He advocates setting up a team representing the Administration, the Matron and the Medical Staff of a hospital to carry out an attitude survey in order to detect problems of communication and then "the Group should initiate a course of administrative therapy by placing its findings for interpretation, analysis and action in front of a committee representing all interested factions". 

Another communications study is
that of Pantall and Elliot.  They considered the problems of a Group Secretary faced with administering a new group formed by amalgamation with no established practices and procedures so that every problem, of whatever significance, had to be studied in detail. An attitude survey of a sample of all staff disclosed five major problem areas, as a result of which the administration decided to sit about improving communication by producing a regular newsletter.
The assumption behind these approaches is that improved communications will result in better patient care.  As Burns and Stalker have shown
, management of firms in industry producing the best results may be under considerable stress so that they are not efficient in the sense of being tidy and highly organised which can be equated with efficiency in a stable environment.

An extension of the study of communications is to go further into social and psychological factors which determine the responses of the staff to their jobs, end especially to change. Menzies has reported
 on the socially structured defence mechanism which protects nurses from the stresses of their jobs. These defence mechanisms may prevent any better solution to these problems, and will very strongly act to prevent change of working environment.  Since these are rooted in the subconscious they may be very difficult to overcome. Certainly a great many studies have been made of the nursing profession yet very little change has taken place.

A third type of research we can classify as the "efficiency studies".  These are now carried out extensively by the National Health Service O & M Department and by Regional Hospital Board Work Study Units
. We have not attempted to survey extensively the published or the unpublished material. Although there are differences between the aims and methods of these research teams their principal characteristic is that of observing a sub-set of the hospital operations system.  We have not seen an attempt to assess the effects of these studies, but they should be of considerable use to management in monitoring and improving the performance of parts of the hospital. What they cannot do, and are not intended to do, is to relate the performance of the part to that of the whole.

The foregoing survey of research in hospital management may have seemed over critical but the intention was to consider what the research had not done as well as what it had done.
Of course we must not expect all research to lead to results which call for action and improvement.
We believe, however, that research which does call for action is often ineffective. Churchman
, who has made some extensive laboratory studies of the problems of implementation, has drawn a distinction between "persuasion" and “understanding". Getting the manager to implement the solution by persuasion alone is certainly neither ethical nor effective because the manager lacks the understanding which entitles him to relate the solution to many other factors which the scientist has not been able to incorporate and to use and adapt the method of solution on new and changed problems.

A good deal of the research which has been done on managerial end organisational questions in hospitals seems to regard the hospital as an interesting organism, whose complexity makes it a useful test of general theories of management. The hospital service has been extremely hospitable to these research approaches and we have ourselves benefited greatly from this hospitality. Because of the nature and style of much of the research of which hospital staffs have experience, however, there seems to have arisen an expectation that management research is “for the general good" rather than the means of solving real, present, local difficulties. In other words, it is no easy matter to arrange for that high degree of involvement and mutual understanding between the operational research workers and the managers which experience has shown to be necessary if the former's conclusions are to be acted upon.

It is sometimes suggested that implementing the solution is not the province of the research scientist.  It is an infringement on his objectivity and integrity if he does any more then present his results in as dispassionate a way as possible. It is certainly true that the ultimate responsibility will always lie with the manager whoever he may be. However, if the scientist does not have commitment to implementing the solution he will almost certainly not be seeing the problem from the manager's point of view.
The method of approach adopted in this study results directly from this observation. Where we could gain a better understanding by making a contribution which could be seen to be helpful we sought to become involved as deeply as possible. The risk, which was accepted, was that this would throw light on particular, “tactical", situations but that the more "strategic" aspects of management might be missed. In the event, we have felt able to draw conclusions about strategic and organisational questions, in addition to the specific problems treated in the case studies.
CHAPTER 2

CHARACTERISTICS OF THE PROCESS OF DECISION-MAKING

In this chapter we draw out of the four case studies some characteristics of the decision-making process which seem to influence the adaptability and susceptibility to change of the hospital service and hence its managerial efficiency. The case studies necessarily present a disjointed story. In looking for conditions of change and for the decision-making processes associated with them, we have had to play down those day to day administrative and clinical activities which occupy a major share of the attention of the people we have been observing. For any one of them, the process of any particular change is a sequence of brief episodes, punctuated with long spells of attention to something else. Throwing these episodes into relief must, of itself, look like criticism - the sort of criticism which can so easily be implied by selective quotation. It is not our wish, however, to adopt such a stance, for our purpose is to be constructive.

In some ways analysis of the case studies introduces dangers of distortion because we have carried out a retrospective survey of events preceding our arrival on the scene. At any one time there may be a number of ideas of change about in the hospital, group, or region of which only a few will survive to become the subject matter of decisions noticeable several years later. The case studies are confined to ideas of the latter kind.

In attempting to generalise from the case-study material we are concentrating on those processes which result in readily noticeable changes in a hospital or its activities. This is in order to consider what might be the effect on these processes of introducing new techniques of management or of re-defining managerial responsibilities. We proceed by drawing up a list of statements about the decision-making behaviour with examples from the case-studies. These examples cannot be said to prove or disprove the statements for this would require a much larger sample of case studies. They must therefore be regarded as hypotheses which other people's experience may serve to substantiate or to cast doubt on them. These hypotheses may help in constructing a theory of management whose validity must be tested by practical experiment.

Statement 1.

The initiation of a change is not the result of a single decision taken at a point in time or in one place but occurs under a gradually changing climate of opinion. The rejection of a possible change is even less decisive.

In the case of the Intensive Care Unit we saw how the idea gradually developed over 11 years and developed a tenacity so that it survived many obstacles. If the unit is ever implemented it will be extremely difficult to define when and where the decision was made. If the unit is never implemented it will be even more difficult to define a specific decision not to implement.

The Central Outpatient Department came nearest to a single decision when the SAMO forced the acceptance of the concept against the wishes of the medical staff committee. Even so the idea of the COPD had been gaining credibility through a number of years. From the Group's lukewarm reception to the day hospital when built one might deduce a corollary to the statement: 
An implemented change that has not undergone this gradual process of acclimatisation will not be easily accepted.
Statement 2.

There need not be a single decision-maker or a well defined decision-making group for change to occur.

This is closely allied to Statement 1. There are many 'actors' in the situation who may be seen to join and leave the decision-making process according to informal rules. The resulting untidiness has given rise to the idea that a hospital needs a boss. This would probably make the decision situation much clearer but it would not necessarily improve the efficacy of decision-making or the subsequent forces for successful implementation in the hospital. We regard the 'boss' idea as an open question.

Acceptance of theories of management in industry has seemed to follow currents of fashion rather than objective evaluation, whether or not practice has matched theory. It would therefore be a pity if hospital management was necessarily to become more authoritarian in the belief that this would lead to its becoming more efficient at the sane time as industry is tending to become less authoritarian in the belief that this improves adaptability and readiness to accept new ideas essential to survival in a changing world.

In the COPD case the medical staff were at one stage in conflict with the SAMO over the need for the new department. Later, during the phase immediately prior to and preceding the opening, various groups including the same medical staff were collaborating in working out solutions to the problems which they saw as necessary to make the department work.

In the case of the ICU the main impetus for the unit changed through the history of the proposal. Originally it was Surgeon A who, over nearly nine years, had been concerned with the Recovery Room and the Intensive Care Unit. Then the working party was set up with the Group Secretary as Chairman and he took the initiative in the efforts to obtain capital for the unit. There was then somewhat of e vacuum which the research team filled temporarily by making an effort to interest the medical staff in the final research report. This resulted in the medical sub-committee being formed with Surgeon B as the most energetic member.

Statement 3.

There is a waste of management time and effort due to an apparent inability ever to get a proposal finally rejected.

Once an idea has attained a certain credibility there were never sufficient forces against it to prevent it continuing to clutter up the management 'panorama'. Thus, a valuable amount of managerial time and effort might be taken up with an idea that never really stood a chance of acceptance. The explanation may well be that ideas become associated too closely with the people advancing them and it is not worth opposing someone else's idea because he might be needed as an ally later. There is also a common impression that one day all conceivable needs will be catered for, so that it would be unwise to reject an idea which may, one day, be feasible. That such a view is patently unrealistic does not seem to prevent people looking forward to the day of plenty.

In all the case-studies we learnt that the medical staff committees would never turn down a new idea but merely add it to 'the list', which it would steadily climb in the years following. Eventually it would be implemented either because it was clearly needed or because it was someone's turn to have an improvement to his department. 
Statement 4.

Clear lines of responsibility for efficient use of resources are not expected by the majority of hospital people.

As a result of the way that these case-studies have been set up we have defined a decision problem and hence expect to be able to observe 'decisions' and 'decision-makers'. However, to the participants this wholeness may not exist, and methods of working have grown up which do not imply the existence of such tidiness.
Allied with the problem of defining who were the decision-makers we find that of defining who is responsible for the efficiency of operations after a change has been made. Since efficiency is not evaluated it is difficult to pin down responsibility and hence there is no incentive to making clear-cut decisions with forceful implementation.

The RHB officers repeatedly expressed the opinion that they could not influence the efficient utilisation of the COPD, including the day-hospital. Because responsibility for tackling specific problems is not generally agreed to be with one person, or group, it results in uncertainty and the slow solution or abandonment of the problem.

The reorganisation of medical records and appointment systems involved the medical records officer, administrator and consultants. The radiologists disagreed with the medical records officer's right to propose new systems in their department: after trying to tackle the problem with them and getting nowhere he gave up and left it to them. Similarly, the outpatient administrator tried to initiate work on the clinic session timetable and clinic waiting times but was discouraged by the group secretary because he considered it to be a medical staff responsibility.

Statement 5.

Where, however, there is sufficient perception of crisis, ad hoc groups may emerge to tackle the problem.

For the COPD we have seen how an informal sub-committee was set up by a few medical staff with the deputy matron and some administrators. This filled the gap created by the uncertainty described in the last statement. It was precipitated because a promised meeting was not called by the Group Secretary. At that time the medical staff committee was not highly organised. More recently they have set up a comprehensive structure of elected committees which may make the spontaneous creation of ad hoc groups less likely.

It has often been stated that hospitals operate under a process of 'crisis management'. This may result from the nature of the task, with all the inherent uncertainties in patient treatment. It may result from the reluctance to allocate management tasks to specific managers. It may also result from the way capital budgets are decided, making for piecemeal planning. If this is so then it becomes difficult to get management decisions about long term plans, until the last possible moment when a crisis is manifest. One could argue that the way to achieve adaptation is to find means of highlighting the important issues so that there is perception of crisis followed by the 'natural' emergence of groups of people motivated to make the relevant decisions. The function of RHB and HMC administration might then be to provide periodic appreciations of likely future difficulties in order to stimulate this process and to find the best methods of communicating these stimuli. This concept is alien, however, to the usual one of management existing in order to obtain the best results from an enterprise by preventing crises.

We are doubtful whether this use of the capability to deal with crises would be beneficial except as an adjunct to a more co-ordinated approach to hospital problems. It would be a very sophisticated management which could take decisions sufficiently early in an environment of crisis to allow the choice and implementation of optimal solutions.
Statement 6.

Each parson involved in the decision situation has his own set of objectives to which he will relate the proposed change (he may not even be aware of the change as a whole).

Because of the lack of a well-defined set of hospital objectives it may not be easy therefore to relate together the various sets of objectives which different persons are pursuing. This may be why it is so often stated that decisions in the hospital service are made as the result of personality clashes.

In the case of the ITU we detected eight objectives which were held by various persons during the history of the ITU proposal. The inter-relationships between these objectives were shown by the ends-means graph (see Part II, p.160). In general this showed that any one objective was a means to one or more further objectives, themselves the means to higher ones.  The highest level objectives were O1, reduced mortality, and O2, reduced morbidity. Although there might be disagreement amongst those concerned about whether the lower level objectives were correct we would expect to get agreement on the two high level objectives, achievement of which can be established conclusively by the success or otherwise of the unit. The controversy would then be turned to establishing the efficiency of the lower level objectives for attaining the higher level objectives.

Our experience is that there is likely to be least controversy about the highest level objectives of the hospital, even though they may be difficult to define precisely. There will be more controversy about lower level objectives because they will involve choices affecting individual or departmental responsibilities and their relation to overall objectives is less clear. By using quantitative methods to measure the efficiency of each means towards achievement of each end it should be possible to make a contribution towards reduction of wasteful conflict.
In the case of the COPD the ends-means graph was even more complex for there were more persons involved, including the Ministry, and the objectives included wider interests such as that of integrating the two hospitals. Again it seems likely that explicit recognition of the relationships between means and objectives would have increased the efficiency of the decision process, and the effective use of the considerable investment that was made.

The capital allocation process is solely concerned with deciding which means should be given priority in pursuance of hospital objectives. In case study 4 these objectives were usually not stated, however, making the choice appear haphazard.

Statement 7.

Inconsistency in commissioning between RHB design and HMC implementation leads to inefficient use of resources.

The RHB had no powers to ensure that the COPD was used efficiently by the Group after it had been handed over and officers of other RHB’s have echoed the statement. Thus a building can be designed on one set of operating principles to which the Group do not really feel committed and then in practice a quite different set of principles will determine its usage.

We met a similar attitude at the RHB of the hospital for which the ICU was being planned. In discussions they expressed appreciation for our work on estimation of the number of beds required but told us that nothing could be done to ensure that proper use was made of the beds once provided. Despite the inefficient bed utilisation in the hospital there was little enthusiasm for a proposal to carry out a survey of bed use, which could have been the first step to improved utilisation.

Another aspect of management with this same gap between RHB and HMC was apparent in case study 3. There the RHB was reacting to requests for staff from +IC, but not initiating changes other than through budgeting restrictions.

They have not yet been able to put into effect a positive staffing policy thereby leading HMC’s to greater efficiency.

Statement 8.

The distinction which is made between 'capital' and 'revenue' monies is an important factor in decisions being less than optimal.

It is quite unusual to find any evidence of projects being considered in terms of the joint relationship between capital and revenue. Capital was spent as though it were to satisfy inevitable 'needs' and thus the revenue consequences had to be accepted. The concept of investing capital to gain savings in revenue costs or improvements in medical care, and of judging the project in terms of the improvements obtained and the total cost of obtaining them, seemed absent. There is at present no way in which capital spending can be shown to earn a return. Capital is therefore treated as 'consumed' rather than as 'invested’. Although we may find that this is an essential consequence of the structure of the health service it is difficult to see how the efficiency of the provision of medical care can be improved until each project is evaluated jointly for capital and revenue.

In the case of the ICU the RHB did tell the HMC that the additional revenue costs were too high. However this problem was neglected throughout the study and the tacit assumption was still being made that once the capital was agreed the revenue must follow.

With the COPD we might have expected that there would be a revenue budget within which staffing and other costs must be kept. However, so far as we know all requests for more staff were accepted. There was a strong feeling found in medical, nursing, and administrative staff that the new building must not flounder for lack of a few extra pounds in the initial stages. There is thus a very distinct contrast between the strict control over normal revenue budgets and the lavish approach with a new project. Some staff told us how bad they found this for morale; after years of being unable to get a penny for small maintenance jobs suddenly to see this lavish and apparently uncontrolled situation.

In the capital allocation study a similar disregard for revenue was found although the amounts were often a very high proportion of the capital sum. A different aspect  is the way revenue money is used to supplement capital, thus disguising the true costs of projects.

In none of the case-studies did we find the Finance Officer playing a leading role in assessing the merits of changes in revenue as a consequence of capital or other charges in his Group. It must also be stated that the task of doing this is far from easy without adequate tools and yardsticks. Neither did we find him influencing the capital cost of projects at any stage.

In the ITU case-study, for example, the Finance Officer took no part at all in the assessment of size and its implications for capital and revenue costs. In the COPD case-study the staffing changes seemed to be decided between the Group Secretary and the 'head of department' (Group Medical Records Officer, Deputy Matron) and then communicated to the RHB. In the staffing policy and capital allocation case-studies the Finance Officers did take some part, stopping well short however, of the 'financial advisor' role that they could fill.

Referring to Fig. 5 page 63 one might expect him to have an incentive to fulfil elements 1, 5, 12 and 15, in particular, being concerned with value for money and contribution of efficiency, but Finance Officers with whom we have spoken stress their preoccupation with accounting for the money spent in their Group, leaving no time for this other role.
Statement 9.

Economies of time and effort achieved by the use of design standards may not sufficiently compensate for the resultant diseconomies of cost.

During the planning of the ICU we suggested to the Group Engineer that he drew up some alternative scales of accommodation and equipment which might then be balanced against other costs. However, he disagreed with this approach because he told us that the cheapest alternative would automatically be accepted at the RHB and the hospital would gain nothing in return. Further he did not think that difference in cost would make any difference to the probability of the project being accepted. It is difficult to see how an optimal capital programme can be found without looking at alternative versions of each project.

Exploring alternative designs will occupy the time of planners, architects, engineers and others with whom they must consult, so that one must be conscious of the need to strike a compromise between the cost of further work and the benefits likely to be gained. This thought partly explains the emergence of the Hospital Building Notes, which are intended to provide a set of design principles and standards acceptable to the Ministry and also to the Treasury. RHB’s can put forward a project based on the Building Notes knowing that it will be more quickly agreed by Ministry and Treasury than one based on another set of design principles. This saves each RHB time and shortens the design process, although they must still perform the detailed design work accounting for most of their time.

In setting design standards to cover a wide range of local situations it seems that they must be sufficiently generous to be acceptable to most hospital organisations, otherwise they would not fulfil their intended purpose. The day hospital in the COPD is an example of a Building Note standard design and it has been shown that its scale of provision is overgenerous for this local situation.  The Group Secretary said that the Group did not object to being overprovided if the RHB and Ministry agreed to it, for they would not get any direct benefit from being economical. In this case they were given the largest of the three day hospital designs in the Building Note, because of the size of the hospital complex.

Whilst appreciating the motives behind the Building Notes they might be more useful in achieving economy in cost as well as time if they gave management a very simple model into which local information could be incorporated to give answers best adapted to local conditions.

Statement 10.

Each change situation is considered as a new problem even if relevant information and research results have been published.

It was clear in the COPD study that there was a lack of awareness of the relevance of the considerable amount of research done since 1955, sponsored by the Nuffield PHT and others on the subject of appointments and waiting in outpatient departments.

A considerable amount of information has also been published on the experience of other hospitals with ICUs. The hospital working party had been set up to assess the need for intensive care and to collect information. However, the published articles were of little use, giving descriptions of practice in units but no objective post-appraisals of their success, so that the information was only useful as a guide to practice once it had been decided to set up a unit. The working party had to start from scratch, therefore.

A few research studies of nursing have been published, but these were not seen as helpful for their own problems by the RHB. Within the hospital there was very little knowledge that these studies existed. A lot of information was present in them, but not in a simple form for senior nurses or lay administrators to make use of, nor was it shown how to translate the results from one hospital to another.
This apparent failure in the utilisation of research results may be due to a number of factors. In particular, the research may be inadequate and seen as so by management. The presentation may be faulty so that it is difficult to understand and to see the relevance to a particular situation which will almost certainly require some adaptation. Although the case studies suggest that both of these reasons are partially responsible, we also conclude that management is not alert to the possibilities of seeking out and using the results of research.

It is particularly sad that we found little evidence of interchange between Groups of reports on work undertaken within a Group.

More needs to be known about the best way to utilise management research, which has led to our suggesting experiments (see Chapter 5). How should research results best be presented to management? If additional work is needed to tailor the results to a particular situation, by whom should this be done?

Statement 11.

The change process takes a long time to reach fruition which inhibits learning from experience.

In the COPD study we found that the idea of new OPD’s had been mooted in 1945, although because of other priorities, such as the new operating theatres and the accident department, they had been in the background. However, the new outpatients departments were added to the capital projects list in 1954.  By 1957 the idea of a central department was being discussed and schedules of equipment drawn up. The sketch plans were prepared in 1960, and finally approved by the Ministry of Health and Treasury in October, 1962. Building work began in June, 1963, and was completed in June, 1965. During this whole period one man, the Group Secretary, had been continuously involved with the planning but he retired in December, 1965, and did not see the Department become fully operational.  However, the main initiative for the plans came from the SAMO, supported by the RHB Secretary and Architect, and all had retired before the building was built.

This lengthy period, with many changes of personnel before results appear, tends to lead to frustration. The consequent need for many revisions of plans leads to the dilution of responsibility, for if something goes wrong it is always easy to pin the blame on someone else now retired from the scene. In any case, during this time there will be so many other changes, making it difficult to evaluate the effects of decisions.

During the years in which the ICU was being discussed, those principally interested, Mr. A, the ENT surgeon, and the Group Secretary both left. The considerable time and effort put into trying to reach a decision was repeated when their original proposal was resurrected in 1965. The earliest that the unit can be fully operational will be the Spring of 1967, two years after the survey finished, so that the relationship between operating experience and the original concept will be so unclear that little will be learnt.

Statement 12.

Change in a hospital is a complex process. Attempts to chop it up into manageable bits either lead to a suboptimal solution or meet unforeseen resistance at a late stage of the change process.

It is fairly clear from our studies and from the literature that in the modern hospital there is a high level of interdependence and communication between all the departments of the hospital. The concept of the ward as a virtually autonomous unit is no longer valid.  In particular, the increased use of paramedical services for patients and the need for more efficient use of facilities has brought about this change.
The COPD had a considerable effect upon the inpatient hospitals. Medical records have been centralised there, the X-ray and Pathology Departments have made changes to make best use of the new facility; for example, the two hospital pathology laboratories have reallocated work between themselves. The work on the clinic session timetable has shown that the most efficient working would require changes in the consultant’s weekly timetable with consequent effects upon his inpatient work.

The Intensive Care Unit will have a profound effect upon the pattern of care of patients, requiring better integration of admissions to all wards and probably bringing about an ambulant ward. Consultants will be brought into closer contact with each other when dealing with cases in the unit, likewise nurses will be encouraged to standardise techniques.

We saw how the same problem was discussed at meeting after meeting without taking account of the previous work. For instance it was difficult for the working party to follow the chains of moves to find space for the unit, but later Mr. B's chart made this clear to his colleagues on the MSC and enabled progress to be made. The research team went some way, in the case of the ICU and of the COPD, to make clear the interactions with the rest of the hospital and the need to take this into account in the decision.

However, this level of complexity seems to be rather more than the present management structure can accommodate, so that it is easier to carve the problem up into the smallest 'comfortable' size. Improvement will require technical aids such as the use of charts and physical models to give good descriptions of changes, the development of a more definite and precise language so that the problem and its underlying assumptions can be understood by all parts of management. Development of techniques for predicting and evaluating the effects of changes, and training in their use will also be required.
Statement 13.

There is a tendency to look to capital schemes rather than internal adaptations to achieve change.

In the ICU case-study all the effort in the first year of the working party's work went into trying to find some means of obtaining a new building to house the unit. Only after this had led to a series of dead ends did they turn to consider proposals put forward by the research team to rearrange wards, reallocate beds, and achieve the unit by a greater degree of adaptation.

In the case-study on allocation of capital, schemes were put forward without alternatives as if there was only one way of achieving the desired ends.

This situation may be a result of the way capital is the responsibility of the RHB and revenue of the HMC, so that one first tries the RHB and then the HMC. Because, however, the HMC appears to take little active part in initiating adaptations it probably means that people look only to the RHB and capital spending to produce change.

This situation may, however, also result from the complexity of hospitals and the number of people involved, resulting in a long chain of reactions necessary before adaptation can be achieved.

Statement 14.

There is no demand for good statistics and, therefore, they are bad.

It has been said by so many official reports that there is an urgent need for the 'correct' statistics, that it might seem superfluous our repeating it. However, we wish to make the slightly different point that the urgent need is for statistics to be used in the management of hospitals rather than just providing more of them. If official committees can see their urgency, hospital committees and officers cannot. Because they cannot see the need or use for them, the statistics provided are not used. Because they are not used there is no demand for them to be accurate and, in every case where we have tried to use hospital statistics we have found them to be inaccurate and in an unsuitable form for decision-making.

The demand and provision of information is thus still in a primitive stage in the hospital service although changes, such as Hospital Activity Analysis, could improve this. Until the information about the current situation is improved and used by management, there is unlikely to be the possibility of getting the information about the future which is needed for decision-making.

At the Group level the medical records officer, if he exists, is responsible for providing routine statistics such as the SH 3. However his duties, running the records department, controlling patient case notes, etc., usually seem to keep him so occupied that he does not have time, or the skills, to systematically check the sources of data. Since there is seldom any feed-back from management he has no incentive to improve the accuracy or presentation.

At the RHB level the Regional statistician, (in one Board there was none,)) seems to be more concerned with processing statistics rather than checking their accuracy and carrying out systems analyses of the information system.
Statement 15.

Ministry circulars are ineffective as means of producing adaptation.

The circular is the Ministry's chief instrument used for trying to bring about adaptation in hospitals.

We saw that the reaction to the pink circular, HM(64)102, on outpatient management problems was mixed. In one case study the HMC carried out a survey of waiting times in clinics, as recommended. In the COPD case study only a vague reply was hurriedly drawn up, unsupported by factual evidence. The net change was nil.

There was a feeling among officers that the reply was the beginning and end of the matter and no provision was made for 'the continuous review' recommended in the circular. The HMC seemed content to leave it to the officers to deal with.

Circulars, containing exhortations for closer consultation between the hospital service and the other arms of the National Health Service, have been issued 
 
 
, but certainly in the case of the COPD these calls were not heeded, although the Ministry circulars were quoted in support of requests for discussions by the local health authority and general practitioners.

In the case of circulars intended to produce change, the weakness may be in the lack of follow-up to the information called for and a vagueness in definition of the form the information should take. Its method is to persuade rather than direct, and hospitals are free to accept, reject, or modify recommendations as they see fit.
Statement 16.

Hospital organisations are not designed (or have not evolved) to manage deliberate change or innovation. They can accommodate themselves to all sorts of external influences.

It is clearly desirable that hospitals should possess a high degree of stability, for their prime function is to deal with large numbers of sick persons, many of them emergencies arising at all hours of the day and night and days of the week.  They have developed the ability to absorb sudden crises with an apparent minimum of disruption to most of the organisation. This ability may derive partly from the lack of definition of responsibilities and the resultant overlapping of tasks: there are few, if any, lynch-pins in the hospital without whom the organisation could not continue to function.

In the COPD case study we saw how the ad hoc committee arose to deal with some of the problems. Previously the medical members of this committee had drawn up the new timetable of clinic sessions, largely by giving everyone their existing times, but a good case could be made that changes were really called for.

In the ICU case study it is probable that the search for solutions, involving changes in consultants' bed allocations and the creation of ambulant wards, would not have been considered without the initiative of the research team. Earlier efforts to achieve the ICU involved long chains of changes and persons and they all led to stalemates.

In all the case studies we felt that the Group Secretary and the HMC were spending such a large proportion of time on routine decision-making about issues brought before them that there was no time for attention to planning and longer term objectives. This could be for a number of reasons.
(a) they believe that they do not have effective responsibility for such planning, because of the power of the RHB, M of H, etc.;
(b) they believe that their planning is bound to be ineffectual because of chronic shortage of funds, lack of success in the past, uncertainty of future etc.;
(c) they have allowed the pressure of routine work to build up to the exclusion of other work because of not recognising and grasping their responsibility;
(d) they are really overworked and need better resources in order to unload the routine work on supporting staff.

In case study 1 the new Group Secretary was very keen to implement our suggestions for the outpatient department but made a case to the RHB for an additional assistant who could be put on to this and other 'adaptation' and planning problems. In case study 3, however, we found that the Deputy Group Secretary was deliberately given a restricted list of routine matters so that he could put in a considerable amount of time for special studies, one of which was of the outpatient waiting times in response to the Ministry circular. He was sent on a work study course to increase his competence for his role.

In the latter Group this might have been easier because it was much smaller than the former. However, we think it more likely that the reason was the pressure from the HMC Chairman acquainted with higher management from his Army career and the clearer thinking of the Group Secretary about the responsibilities of management.

We believe therefore that it is essential and indeed possible for Group Management to arrange matters so that it has a capability for the long term thinking and special exercises. The Group Secretary should specifically allocate certain of his time for long term thinking through delegation of routine problems and arrange for the availability of resources within the Group for special exercises. He must also stimulate this sort of thinking in the Committee by ensuring that planning matters are in the agenda and are presented in such a way, involving the juxtaposition of fundamental choices, that the Committee must exercise its policy-making role.

Statement 17.

The managerial role of the Hospital Management Committee is largely irrelevant to the 'system of operations' of the hospital.

By 'management', we are referring to all those persons who make the decisions which affect the direction of use of the hospital's resources. Every person in the hospital has some responsibility, however small, for some set of decisions. Thus, we include medical consultants among the managers since they have considerable latitude in making decisions affecting the hospital's performance.
During this study we have, however, had very little to do with the members of the HMC, nor have we much evidence of their influence. The decision was made at the beginning of the research project that it would be most appropriate to start by studying aspects of the task itself - the system of operations - and only then to consider the system of management. This brought as continually into touch with Group officers, doctors and nurses, but seldom into contact with committee members. Thus, although we shall argue later for a distinction between policy-making and execution which may require separation of roles, we do not know how much committee members contribute to policy making.

in the COPD study the Group Secretary made quite clear that it was he who made the major decisions and the HMC Chairman was briefed by him on progress but took no active, decisive role; although we saw that he did want the new OPD to be used to integrate the two hospitals and so added his influence in favour of a central department. The critical decisions seemed to be those of the SAMO, getting the consultants to agree to a new OPD, and subsequently, the Group Secretary, arranging the progress of the department. Neither was there evidence of any active role by the HMC members in solving the commissioning problems of the outpatient department.

In the ICU study we met the Chairman, who did see the unit as a possible way of accelerating change in a hospital which had been reluctant to change. The only other time that the issue directly affected the members was when the Finance and General Purposes approved the Interim Report and recommended it to the Medical Staff Committee. During the long history of the ICU the files showed that the issue had been raised by the consultants, passed on by the Group Secretary to the RHB Secretary and by him to the Ministry. At no stage was the HMC involved.

In the nurse staffing study we attended a meeting of the HMC to give an introduction to the research. We also spent some time reading the minutes of HMC meetings for staffing matters. It is our impression that .the Group Chairman and Secretary. had a closer relationship than the other two groups. However, in nursing matters the RHB has a greater control than in other types of staff so that many nursing decisions would be sent straight to the Assistant Secretary for Staffing and the Regional Nursing Officer.

In the teaching hospital we saw how the assessment of minor capital was largely the work of the House Governor, and that very seldom would his ranking of projects be upset by any committee of the Board of Governors. He maintained close contact with the Chairman, who would be called in to put pressure on the Ministry, along with the most distinguished governors, in times of austerity.

It will be seen, therefore, that four case studies did not lead naturally to close contact with the members of Committees and Boards. Our impression, based upon this limited experience, has been that it is only the Chairman who has much impact upon management, but largely in a supporting rather than an initiating role.
Statement 18.

There is no adequate process for bringing forward a sufficient range of alternatives when a proposal is under consideration.

Our evidence of the extent of consideration of alternatives in the decisions which we studied is incomplete because we entered the studies when they were at a fairly developed stage.

The intensive care unit was very much decided in terms of either having it or not having it. The Group Engineer refused to put up three alternative designs for the ICU because he said that this was tantamount to having the cheapest accepted. There did not seem to be evidence of discussions of what needs the unit would satisfy nor consideration of whether there was an alternative solution that was perhaps more efficient. However, this decision was rather influenced by the fact that it was originally set up as an experiment with Ministry backing and that the £12,000 was allocated by the RHB specifically for the unit. It was thus unlikely that the money could have been put to a different use.

The study of minor capital was, of course, specifically concerned with the allocation of funds between alternative projects. However, we saw that each project got put up in an "all or nothing" way.

Consideration of alternatives must be part of the decision taking process, otherwise it is difficult to consider that a decision is taken at all. The search for alternatives is essentially a creative task for which the manager must remain responsible however many are the specialists who assist him.

Without the comparison of alternatives it is difficult to see how the formulation of objectives can be meaningful unless it is used in making comparisons between alternative courses of action.  Except in the simplest case this must require trade-offs between objectives. This may well be the most important and difficult task to be tackled before hospital management can be considered capable of being efficient.
CHAPTER 3

THE EXISTING PRESSURES ON A GROUP

We can be sure that a hospital will only adapt or change if somewhere within the organisation there is sufficient incentive to do so.  That incentive will be either internally generated, subsequently appearing as pressure on a person or persons to produce change, or externally generated by application of pressure from outside. In either case there will be pressure, but whether it is adequate to produce the desired changes or the most efficient overall performance remains to be seen.  In this section we will discuss the existing pressures for change that we have observed in the case studies in order to place the individual statements of the last section in context.

We have taken the Group, rather than a single hospital or a region or any other grouping, for it is the basic management unit of the hospital service.  The Guillebaud report 
 suggested examination of the size of existing Groups, but saw no reason to suggest alteration to the basic structure of the service, which they thought generally sound.

The pressures on a Group may be schematically represented as in Figure 4 and it is clear that it is not an exhaustive list.  At the centre of the pressures we have the HMC, who appear to regard their primary function as that of managing a set of hospitals, which can be contrasted with another viewpoint, suggesting that their function should primarily be to ensure that the local population is best served by the hospitals they manage. The latter is a more active role, but we conclude from their response to the pressures on them that the EC tends to assume the passive role.
The smallness of our sample of hospitals perhaps needs reiterating at this point.
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Figure 4.  Existing Pressures on a Group
To accept patients referred by GPs.

The pressure on hospitals that most easily springs to mind is, of course, to cope with patients referred by GPs.  The extent of this pressure can be gauged by the length of waiting lists either for inpatient admissions or outpatient appointments.


The waiting list for outpatients (i.e. time to obtain a first appointment) was highlighted in the Ministry circular HM (64) 102, but despite the very long times in the COPD case study, the consultants did not respond by seeing more patients per session. A surgeon, for example, did not see the point because it would merely result in an increased inpatient waiting list (but not proportionally longer, one might add, and certainly not true of most other specialties). The Group Medical Records Officer attempted to mitigate the worst features of this outpatient pressure by spreading appointments as evenly as possible over many consultant clinics, but he is hampered here by the refusal of many consultants to accept patients not specifically referred to them by name.  Also, the GMRO kept GPs informed of waiting times for first appointments for each consultant to try to influence their choice: unfortunately, it is possible that this mechanism backfires and those with longest waiting times get reputations for being 'the best’ and so obtain proportionately more referrals.  We found no evidence of review or demands for information on outpatient waiting times from HMC, Medical Committee or officers; it was left entirely in the GMR0's hands.

The inpatient waiting lists are, of course, for non-emergency cases.  We saw at the hospitals in the first and third case studies that consultants shared bed allocation in order to make better use of the total beds availably and. relieve the pressure of demand. In the ICU case study, however, they would not do this and consequently had much lower bed occupancy figures, for each 'firm’ had its own peaks which did not coincide with those of other ' firms'.  By pointing out the value of taking advantage of this fact we eventually persuaded the medical staff to pool some beds to make room for the ICU. We discuss later in this chapter how the pressure of demand was seen as a spur to be more efficient in the use of inpatient beds.

The waiting list cases can only be dealt with after emergencies have been accommodated and, in most acute hospitals, these form about 50 of the total.  Much of the pressure of this source of work would seem to fall on the more junior members of staff. Junior doctors will have to decide whether to admit or not, and junior nurses on whether a patient's condition has deteriorated, because there is not time to communicate up through the hierarchy for instructions; nor is it possible to define precisely every possible occurrence so that definite instructions can not be laid down beforehand. This multitude of decisions being made independently makes it difficult for higher level decisions to be taken in the light of full knowledge of their effect. The ICU was seen by some consultants as a means of relieving this pressure, so that difficult admissions would go to a fully staffed unit immediately. This would bring relief to wards at night and to the nurses who, at present, must deal with those cases.
The day hospital in the COPD was seen by the Ministry and RHB as a means of relieving pressure on beds by dealing with minor cases as outpatients. This enthusiasm is not yet shared by the medical staff.

Maintain contact with other arms of the National Health Service

In the case study concerning the Central Outpatient Department there was considerable pressure put on the Regional Hospital Board and on the Group Secretary of the HMC by the other two arms of the NHS. They both called for information on the plans for the COPD, but both RHB officers and Group Secretary showed great reluctance to enter into communications or discussions. It is probable that they felt it difficult enough getting agreement within their own Group, without widening it to include all the local GPs plus the local council. Eventually they disclosed their intentions to close some outlying OPD’s and to give the COPD precedence over some other new schemes, all of which was opposed. by the non-hospital arms of the service.

The fact that the chairmen of the HMC was also a member of the other committees probably served its purpose in informing those committees of HMC developments, but it is not a substitute, as the RHB officers thought, for regular contact. Successive Ministers have celled for closer contact, especially in the drawing up of plans (footnotes 20, 21, 22) but that pressure was not effective in this case.  It is probable that consultations between officers, rather than committee members, would ensure that plans were efficient for the Service as a whole.

To furnish statistics

HMC’s are required to furnish annual statistics on the use of the hospital beds, outpatient departments and service departments (form SH3). Depending on the Group one finds statistics compiled monthly, quarterly, etc., for these and other aspects.
This occupies a Group Medical Records Officer and his staff for almost all of their time, to the exclusion of work on more strategic problems that they might wish to pursue.

The purpose of this pressure from the Ministry is, firstly, to obtain evidence of work being done in hospitals throughout the country and, secondly, to get HMCs to adjust any anomalies in their results that appear to be widely different from practice elsewhere.  It does not have this effect, however.  There is rarely any follow-up to the statistics produced either for MoH, RHB or HMC and a feeling prevails that the job of collecting them is a necessary evil rather than a necessity for good management. Consequently, with no apparent need for good, accurate statistics they are produced inaccurately and with little enthusiasm.
 In every hospital where we collected statistics  we found so many errors that it is not possible to regard them other than as a very broad indication of work done or resources available (including beds).
At a hospital the medical records officer is often looked upon by medical and nursing staff as a distant agent of the Ministry rather than of the hospital administration and one who gives nothing back in return for the nuisance caused by collecting 'numbers'. This makes his job especially difficult when trying to bring about better appointments systems, for example, or standardisation. There is a wealth of information of a clinical nature that he could feed back to these staff, having the basic information processed for him by the RHB.
To be efficient

One way of attempting to improve the efficiency of the hospital service is to set up a committee of eminent persons to consider a problem and to publish a report. This process brings the problem into the limelight, at least for a period, and because of the personal eminence of the committee may help to break down resistance to change. However, the method of change by consensus often proves ineffective. Objections to its methods of arriving at recommendations for change were succinctly stated by Cohen
 in a minority report on the recruitment and training of nurses.

Other reports have been published on particular topics (see Chapter 1 section 1.3).  
Both these sources of reported work rely for their success on their being read or the contents disseminated to the most likely person(s) to take action. The official reports were undoubtedly read in the hospitals visited in the case-studies, but action left to the officers or medical staff. The recommendations of ref. 24 (standardisation of medical records)
 were surprisingly quickly accepted by the medical staff in case study 1 and acted upon just in time for incorporation in the new COPD.  Other work, long since reported, which had relevance to problems of the COPD was not, however, used and not known to many people. There was no enquiry by HMO or Group Secretary to find out if action was being taken on the findings, and, perhaps sadder, seemingly no interest in finding out about work relevant to their problems.

The most prevalent means for applying pressure to Groups to be more efficient is through the Ministry circulars, sometimes responding to newly reported work. The pink circular on outpatient management problems
 came out near the beginning of our research and we were able to see its effect upon two Groups.  In neither did it have a marked effect, although one Group used its work-study trained deputy Group Secretary to prepare a. Food survey to form the basis of their reply to the RHB and, hence, Ministry. In the COPD case study there was no survey and a very vague reply. There was no action called for by the HMC nor by the officers and some medical staff were not familiar with its contents.  There seemed to be a feeling that there would be no follow-up by either RHB or Ministry and, therefore, it was not vital to do something. This may well apply to other circulars.  It is not always true, of course, for in simpler problem areas such as Group purchasing, Group laundering, catering, etc., there have been changes.

The RHB does apply pressure to Groups to be more efficient, for they have a greater incentive then the Groups themselves.  If a Group keeps to its budget it will get the same next year plus a small percentage extra, but savings on nursing, say, would not accrue to the Group.  This may explain why the RHB of case study three did not apply pressure on Groups to be more efficient with their nursing staff, preferring to wait until requests are made to them for establishment increases. The RHB of case study one was anxious to make the Group use the COPD efficiently, but lacked the means to do it because the Group has ultimate right to decide its working arrangements.  As mentioned before, however, the HMC did not feel it their task to co-ordinate the commissioning of the COPD, leaving the problems with individual RHB and Medical Staff, administrative and nursing officers. Subsequently, the Group has agreed to the RHB’s management services department undertaking studies of some problems, starting with medical records and appointment systems.

The pressure of demand did not seen to be a major incentive for efficiency, although in case study two the Group Secretary was striving to get an admissions office to improve bed utilisation and saw the ICU as means to that and.  Also in case study three the Group Secretary had persuaded consultants to change their bed allocations temporarily to allow a concerted attack to be made on the Gynaecology waiting list: this was thwarted, however, by one non-co-operative consultant.

To accept imposed plans

In the COPD case study there was considerable resentment by the medical staff of the SAMO's decision to proceed with the application to the Ministry for the new building.  Later on a day hospital, which was not requested by the medical staff themselves, was added. The initial pressure to have the COPD or nothing successfully achieved the desired end of a new COPD, but the way it was achieved probably accounted for the lack of enthusiasm of medical staff towards using it and, in particular, the day hospital.

In this connection it is useful to look on the hospital as a highly 'stable' system
. This has been suggested to us by several conversations, but perhaps most clearly by one SAMO who told us he had learned that, in case of epidemics, if he tried to impose change on the hospital to cope with increased demand this was much less successful than letting the hospital adapt itself, Obviously it can have both advantages and disadvantages. There will be times when a hospital should make radical internal changes, but the only mechanism which exists may be one whose purpose is to react to new conditions with a minimum of internal change (as above) .

Requests for resources

We saw in the capital allocation study that 60% of the requests for minor capital money came from heads of departments (in its broadest sense) and most of that from the medical staff: these requests came to either Medical, Nursing or House Committees of the teaching hospital Group.
Here, as elsewhere, all requests to the medical committee are accepted and added to the list. The ones that get implemented earliest depend, in part, on the individual pressures exerted on the committees, chairman or House Governor, by those seeking capital money. There was some evidence that those pressing their case were more successful. One would expect those with greatest ambitions for their departments to ask for improvements, but those content with their present arrangements to demand nothing.  Change under this process is, therefore, at the pace of the pacemakers, but uneven throughout a hospital.
This applies also to a hospital Group as a whole, and the one in the case study seemed to he successful in gaining extra allocations as a result of applying pressure on the Ministry.

In this case study it was the House Governor who had to resolve these pressures and choose between projects. He appears to achieve a good working compromise between innovations and developments and between medical, nursing and administrative requests, if one interprets the absence of changes to his capital programmes by committees as endorsement of his judgement. Attending all the committees may contribute to this harmony, for in another case study the Group Secretary's programmes were criticised by some medical staff, on whose committee he did not sit. The task of deciding a programme is difficult and no objective comparisons between the needs for projects and effects on the hospital are attempted to resolve the pressures.

Because all the pressures were aimed at obtaining acceptance of single projects rather than being aimed at finding ways of meeting known objectives, no choice of the most economical scheme meeting these objectives was possible.

Another pressure is the need to spend an annual capital budget exactly in the year allocated. This results often in small, non-priority projects being implemented and makes planning a very haphazard affair. Rises in costs of projects disrupt the annual programme but there was evidence in only two cases of pressure being applied by a hospital committee to contain costs.

To represent the local community

It was often said to us that as 'outsiders’ we could hope to influence the rate of change in hospitals, but that once we became too closely associated with any one part of hospital management then our influence on the other parts would diminish. This might be true of the HMC also. Their role is to be representative of the local community in order to give effect to local feelings, but it is not obvious that they fulfil the role in practice. From the reaction of HMC’s to the circular on management problems in outpatient departments (HM (64)102) one could conclude that they are not strongly concerned about the service to their local communities, for they were not stirred to action and consequent improvements.  Admittedly the difficulties of producing improvements should not be overlooked nor should the continual service that chairmen of HMC’s, in particular, give to their Groups.  Nevertheless, they do not convey a picture of a vigilant body determined to leave no stone unturned in an effort to improve the service to the community.

The HMC are an appointed, not an elected, body so that the members’ first duty need not be to the 'electors' as it would be if they were elected.  How can the voice of a local community be heard and heeded? They do not have access to statistics, nor are plans of developments prominently displayed as is often the case with the more enterprising local authorities. The vigilance of the local press meets some of the deficiency and we saw how effective it was in the first case study in rousing local opinion and resulting in HMC and RHB officers reversing decisions to close some local outpatient departments when the COPD was built.  The pressure exerted by the press, however, is sporadic, arising out of isolated events, often highlighting a crisis. One would .prefer a more constant pressure that might have the effect of avoiding crises.

The future efficiency of the service will depend on the compromise which is struck between the positive management of change and innovation, and the continued ability of hospitals to handle crises (of whatever origin) and to nullify their effects. Our conclusion, from the analysis of the pressures on a hospital group, is that there is not, at present, an adequate force in hospitals tending to bring about adaptation and change.
CHAPTER 4
CONDITIONS FOR EFFICIENT ADAPTATION
4.1 The Problem of Defining Efficiency
The evidence of the case studies points to the conclusion that the rate of adaptation and change by hospital management could be improved, and that such improvement is a necessary condition for efficiency.  In an attempt to define what these improvements might involve, a number of hypotheses were put forward in Chapter 2 to identify features of the observed decision-making processes that help or hinder adaptation. The possibilities for improving decision-making processes can be considered in two groups:
(i) Improving the techniques for particular management tasks.

The aim of the improved techniques would be to develop more objective methods for taking into account the complexities of many hospital problems. These methods would be used either for deciding between alternative courses of action or for developing methods for control and review of management tasks. Some of these techniques which fall within the province of operational research will be discussed in Chapter 5 and need not, therefore, concern us here.

(ii) Altering the management system itself.

Over the years numerous proposals for changes in the management system have been put forward (some of them are discussed in Chapter 5) so that the problem is not primarily one of devising changes which might lead to improvement. The problem is that there is no general theory of management, nor is there one specifically related to the hospital service, which enables one to choose between alternative management systems on the basis of their efficiencies.  For this it would be necessary to be able to express in clear terms the meanings of 'efficiency' and of 'managerial efficiency'.

Defining 'efficiency' is not just an absorbing philosophical exercise. It is essential to be able to say whether one form of managerial practice is more, or less, efficient than another before any rational choice can be made between them. We cannot hope to design an improvement in managerial efficiency if we are not able to recognise increased efficiency when we see it. Only in such matters as the avoidance of conspicuous waste is the meaning of efficiency obvious, and hospital management is, or should be, concerned with problems of a much more subtle character than this.

Part of the difficulty lies in trying to aggregate the efficiencies of performance of the many tasks to produce a single measure of the total efficiency of the management system. This problem is likely to remain unsolved for a long time so our approach must be a partial one. The tasks highlighted in Chapter 2 as significant features of the observed adaptation process will be examined to enquire, if there are features which hinder that process, how much is due to weaknesses in the management system which are capable of being corrected.

In this way we shall identify some of the characteristics which should be possessed by a management process if it is to be considered as 'efficient'. This 'check list' of desirable characteristics will be augmented by theoretical considerations and by considering the approach which other types of organisation make to the question of efficiency.

Against this background of desiderata for efficiency, it may then be possible to examine and compare possible changes in the management process.

4.2 Check-List Derived from the Case Studies

The eighteen 'statements' derived in Chapter 2 to summarise the experience of the case studies, only have the status of hypotheses. That is to say, they still require to be checked against the findings of others and, finally, submitted to experiment. Nevertheless, they do suggest certain features which it appears desirable to retain, and others which might be changed, in advancing towards an 'ideal' management process for the hospital service. These desiderata, with cross-reference to the hypothesis statements from which they are derived, are listed below:

1.
The ideal process would retain the present ability to cope with day-to-day crises and adapt to external influences without loss of stability.  (Statement 16)
2. This means that responsibilities for day-to-day matters should not be laid down so precisely that gradual changes of functions are difficult to achieve. Responsibilities should be allowed to evolve.  (Statement 16)
3. However, the ideal process would also have means for promoting deliberate change, which must not reverse this strong tendency to stability in normal operations. This probably means that the mechanism for promoting deliberate change must be separate from the process of day-to-day management. It would be a combination of incentive pressures, intervention from outside the hospital, and the designation of definite responsibilities for the management of change. The process must not rely on the hospital's ability to handle crises as the only method of resolving problems arising from change.  (Statements 4 & 5)
4. There must be a process of consultation to perform the function of acclimatising all concerned in a change, without the need for repeated backtracking and indecision.  (Statement 1)

5. There must be effective and unequivocal means by which the Ministry and RHBs can intervene in such a way as to produce change and adaptation. (Statement 15)
6. To ensure continuity of policy in the design and operation of new major facilities, there must be joint decision-making initially, and a clear transfer of responsibility between HMC and RHB for efficient operation later. (Statement 7)
7. There should not be any element of the management structure whose role is capable of being seriously misunderstood. (Statement 17)
8. To facilitate learning from experience, and prevent diffusion of responsibility in conditions of change, the planning process should be much shorter than it is now. (Statement 11)
9. Decisions involving choice between alternatives (e.g. capital allocation) should be related to a definite set of objectives applicable to the hospital or group as a whole. (Statement 6)
10. The decision-making process must be capable of handling complexity without having to resort to cutting up complex problems into simple proposals which cannot then be adequately appraised.  This means that the management must have available, and use, adequate techniques for handling complexity.  (Statement 12)
11. Capital expenditure should be treated as 'investment' bringing in a return. The revenue consequences and also the time and effort put into planning and design should be taken into account in considering capital programmes.  (Statement 8)
12. Control of capital spending should be through the medium of models which can take account of local circumstances, rather than through the application of arbitrary standards or 'norms'. (Statement 9)
13. There must be an adequate process for bringing forward a realistic range of alternatives before a proposal is accepted. These alternatives should include various scales of project, and changes involving adaptation of existing facilities, as well as proposals for new capital.  (Statement 13)

14. It must be possible to reject a proposal rather than allow discussion of it to drag on over the years.  (Statement 3)
15. The ideal management process will utilise any information which could be available. This means that statistical information, and research results, must be made available in a form in which they are of use for decision-making purposes, including monitoring of performance. (Statements 10 & 14)

4.3 Comparison with Other Organisations

Although the experience and practice of other organisations may not be directly relevant for hospitals, there has been considerably more research into management efficiency in industry than in hospitals. Their methods of tackling management problems may provide some illumination.

We have, for instance, heard the opinion expressed that the management of hospitals should imitate industry by becoming more authoritative. It is felt that the tripartite administration framed in the Bradbeer report 
 does not really work. It may be significant that industry in practice, as well as the organisation theorists, are tending to re-examine the authoritarian concept of management with its rigid classification of tasks. The increasing complexity of tasks and the uncertainties of the future are thought to require a more fluid, less-defined, management structure to take advantage of new opportunities,.
If this is true it would be a pity for the hospital service to go through the same stages of development without accepting the challenge to move directly to a flexible, more advanced, form of management.

In industry, operational research has traditionally gone about the efficiency problem by seeking a definition of the objectives of the enterprise and then establishing means for choosing those policies, practices, and forms of organisation which have the greatest likelihood of achieving those objectives. This task is apparently simplified because there is recourse to a single, unequivocal, criterion of profitability. Experience shows, however, that this is not such a simple measure as might be thought and it is only of partial value in assessing the efficiency of a firm or of a particular project or department.

There are technical problems, for instance, in constructing an efficiency measure for a capital project. How far ahead should the earnings of a project be taken into account? What relative weight should be given to short term and long term effects? What allowance to make for future (unknown) investment opportunities? How to comprehend interdependent projects? How to account for overhead and research costs? How to cater for risk and uncertainty?

Finally there is the most important matter. Do managers really act as if profitability was the only criterion? There is surprisingly little evidence on this despite the amount of theoretical work done by economists. Such evidence as there is is contradictory. Only in a limited set of rather simple problems do managers appear to act as if profitability was their criterion. In most significant decisions other criteria such as survival, risk, prestige, personal responsibility, market share, labour relations, all have more or less important parts to play in the decision, and are an accepted part of the definition of managerial efficiency.

The reason for going into this detail about industrial problems is because hospital managers, when thinking about developing measures of hospital efficiency, tend to compare their practical experience against the theoretical advantages of profitability in industry rather than against its practical success. Despite these limitations both the entrepreneur and the academic find it a useful concept.

4.4 Applications to the Hospital Service

In the hospital service we suggest that thinking should be on similar lines, except that a single measure of 'health profit' is not likely to be devised. We should be attempting to develop measures of the several 'returns' on investment in health which, although not comprehensive, would be useful in practice. The approach would be to develop a scale of measurement for each 'beneficial' outcome of the proposed investment and to use these measures, without combining them into a single measure, in examining the cost-effectiveness
 of alternative investments. This will not yield a single 'best' answer but should delineate the area over which a choice has to be made.

During this research project we have not tried to develop a health measure parallel with profitability other than to make some very preliminary analyses of costs and benefits. Profitability itself is not an absolute measurement since every measurement process is founded upon comparability; in industry it is with the performance of other firms at a given time. Thus profitability as a measure of management efficiency will involve standardisation for the time period and comparison with the performance of others. In the same way construction of health measures will be based upon comparison with the performance of other hospitals and with the current potentialities for diagnosing and treating disease.

On one aspect of efficiency there need be no hesitation. If there are two ways (A and B) of providing equivalent service, and A consumes less resources than B, then A is preferred to B. Similarly, if a higher quantum of service can be provided with existing resources, then this should be done. A management process cannot be regarded as efficient if it does not reach the position where to increase the amount of some service it must either have more resources, or reduce the amount of some other service. Such a position is known in economics as a 'Pareto optimum' but it must be noted that it is optimal only in a very limited sense. It says nothing of which services to develop and which to reduce; nor of the merits of substituting one resource for another; nor does it make out the case for increasing resources. The principle of the effective use of resources should be considered as applying not only within the hospital service but also as between it and the other arms of the health service. Thus we have two more items for the check list:
16. The ideal management process would ensure that the operations under its control satisfy conditions of Pareto optimality and continue to do so whatever changes are made, and: 
17. It would have regard to the capability of other agencies to provide equivalent services (and vice versa).

The outcomes of projects would be appraised in terms of several effectiveness measures which do not combine into a single measure. Thus the eventual choice of one project proposal rather than others carries an implication of the relative importance of the several effectiveness measures in the eyes of the 'decision-makers'. It is important therefore that decisions should be consistent in their implications. Thus, for example, it would be a sign of inefficiency if one decision implied that, other things being equal, a reduction of one week in the average waiting time for a certain elective operation is to be preferred to a 1% increase in bed occupancy, if another, contemporary, decision carried the opposite implication. A further desideratum, therefore, is the following:
18. The ideal management process would apply effectiveness measures in a consistent way, and thus show itself to be stable in the standards that are being applied, and value judgements that are being made.

4.5 Management of Innovation

We have discussed the responses to opportunities for change by management at hospital, Group and other levels in terms of their incentives to change, their objectives, the information they use, their ability to detect the necessity for change, their ability to compare and choose between alternatives, and so on. It will be useful if these features can be incorporated in a coherent statement of essential elements present in an ideal management process for handling change. This is the purpose of the diagram overleaf (Fig. 5). .

Where we have observed the management of a particular task in which one of the elements was not present we are entitled to question whether the prospects for successfully managing the task depend on that element. There are undoubtedly missing elements which further experiment and research will add, leading eventually to a testable theory of management system/task relationships: it has no such status at the moment.  
This flow diagram of the process of managing innovation emphasises number 6 and number 13 of the desiderata already expressed, and draws attention to two others. Thus we have:--

19. There must exist machinery for becoming aware of possible innovations, making local evaluations of them, and setting objectives accordingly, and
20.  All mechanisms, such as (3), (4) and (19) must themselves be subject to re-appraisal and review.
Figure 5

Management Process with Capabilities of Adaptation
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4.6 Ideal Pressures on a Group

A set of twenty desiderata have now been derived, either by attempting to draw conclusions from the case studies or from more general theoretical considerations. Each is open to contradiction and may remain so until further work has put them to the test, although we would expect to find acceptance of some of them without recourse to experiment. Accepting their relevance for the moment, however, to the problem of achieving more efficient adaptation and change, we need now to ask how they are likely to be achieved.

In Chapter 3 we tried to place the statements of Chapter 2 in context by discussing their contribution to the existing pressures on a Group and concluded that these pressures did not promote efficient adaptation and change. We now wish to ask the converse question 'what set of more ideal pressures on a Group to promote efficient adaptation and change do the twenty desiderata imply?'. Figure 6 shows a revised set of 'ideal' pressures on a Group, against each of which is shown the numbers of all contributing desiderata. These pressures may be summarised under four broad headings:

i) The objective of the group.

ii) Pressures towards meeting this objective.

iii) Internal management of the Group.

iv) The provision of resources.
Figure 6   ‘Ideal Pressures on a Hospital Group 
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i) The Group objectives would be to meet an obligation to provide hospital service facilities required by a sector of the population, with the consequent responsibilities for claiming the necessary resources and using them efficiently. This means a change from the present (ill-defined) objective of managing the set of resources entrusted, from time to time, to the care of the group (desideratum 9). It also means that the Group must be made aware of, and take account of, the total health needs of the population it serves and the provisions and intentions of neighbouring groups and other aims of the health service. (Desideratum 17).

ii) Changes in the external pressures would be required to meet this objective. The most important need, in our view, is for the measurement and assessment of the job the Group is doing. Assessment would involve measuring the health state of the population by morbidity, mortality, and other statistics, so that the contribution of the Group's hospitals to it could be differentiated and compared with its objectives (arid those of other groups). These and other statistics would be needed for management purposes within the Group and should be provided as a Group function.  Since, however, the population at large cannot possess the knowledge or skill to judge for themselves (except, perhaps, in peripheral aspects), the final task of assessment should fall on a body which is independent of the Group's managerial structure. This task of assessment might be performed by a body reconstituted from the present-day HMC, perhaps with technical assistance and guidance on standards provided regionally or nationally, The HMC would then lose its present (ill-defined) powers of executive management but acquire a greatly enhanced obligation to inform local opinion, and be informed in return. (Desiderata 3, 9).

There would need to be pressure on a Group to innovate (Desiderata 3, 19) and also effective means of positive intervention by both Ministry and RHB (Desideratum 5).

iii) Changes in internal management of a Group would be called for, although these should not be such as to upset their present stability. (Desiderata 1, 2). The changes would largely be in order to increase their capability to manage adaptation and change positively. (Desiderata 4, 6, 7, 8, 14). In addition to specification of responsibilities and other points involved in the desiderata above, it would involve providing adequate information, techniques and services with which to facilitate more positive management. (Desiderata 10, 15).

iv) The initiative in the mechanism for provision of resources to enable a Group to pursue its objective of meeting assessed needs, should be taken by the group itself. This cannot, of course, mean that the group is given whatever revenue and capital monies, consultant and other staff, technical assistance etc., it asks for. A claim for new resources would need to be backed up by objective evidence of the optimal efficient use of what already exists, and of thorough examination having been made of alternative schemes for achieving the effect desired. (Desiderata 15, 16, 20). The criteria used in selecting proposals for submission would need to be made generally consistent (Desideratum 18) by means of information flowing downwards from the Ministry and Regional Boards. The resources made available would be in accordance with the requests made, subject only to overall limitations on Regional and National resources.

4.7 Towards More Efficient Adaptation

We can summarise this discussion of the conditions for efficient adaptation by listing the types of changes that would be necessary to make an experimental test of the idealisations in this chapter. Thus:-

(i) Redefinition of the functions of a hospital group (and hence to some extent its managerial functions also). This may well entail reconsideration of the size and composition of the groups selected for trial.

(ii) Setting up the assessment process. This will involve the development of statistical and other technical aspects of the measurement process (whose feasibility first needs to be established). It will also involve setting up the assessment body. We have already suggested that this body might be to replace the HMC as a body on which laymen can serve and represent the local public interest. The scope of the assessment body might be made to extend beyond hospitals to other aspects of health service provision.
(iii) Development of cost-effectiveness techniques and thefr application to budgeting for capital and revenue expenditure.

(iv) Development of effective ways to influence the process of change in a group, by direct and indirect interventions from Ministry and Regional Board.

(v) Development of management science techniques for the internal management of a group and training of staff in their use and appreciation.

A more detailed account of the experiments which we consider should be made follows in Chapter 5.
CHAPTER 5

PROGRAMME FOR DEVELOPMENT

5.1 Management and Operational Research

A considerable amount of discussion is going on in the hospital service about management efficiency. Some of this has recently been published
,
.  As the authors have themselves pointed out, their conclusions are not based upon a scientifically established set of observations nor have they been tested experimentally. There have been many calls for research into management as well as research for management
. The question which we as operational research workers have had to ask ourselves is whether we can contribute to both the former and the latter types of research.

So far as we are aware there has been little research into management in any field that has attempted to set up testable hypotheses. Rather there have been efforts to specify a set of conditions necessary for efficient management which have been based upon experience (16, 32).

The contribution of operational research has so far been in the setting up of measures of effectiveness for the system of operations and methods for defining the optimal course of action. However, there do not seem to have been any attempts to define the system of management most capable of achieving and maintaining optimal performance. It is by no means proven that this rather different type of problem is susceptible to attack by operational research methods. The number of variables involved including human factors, the difficulty of proper experimental controls, and the changing environment may make impossible the levels of accuracy of laboratory experiments. We have, therefore, mapped out a programme which we believe it necessary to follow towards the development and successful application of hospital management research. The selection of experiments and models which will now be suggested should be judged for their likely contribution to the research programme and, also, from our direct experience, for their contribution to solving current problems of the hospital service. This programme can be developed with a number of research teams.

There are four dimensions to this programme (see Figure 7); values, models, experiments, and management theory. None can proceed very far without development of the others, although the steps can, of course, be made by different research teams. The cumulative effect will be the ability to design a good management system and the provision of a fully developed set of techniques for use on management problems. Of course, we do not expect that this process will ever finish with complete answers. Changes in the environment, innovations in medical practice, and the possibilities of wider management control will require extensions of research and changes of method into the foreseeable future.

In this research study it can be seen that we have made some progress in three of the dimensions. As the case-studies show we have gained experience in working in hospitals and have developed some predictive models. We have also developed hypotheses on management (chapter 2). The dimension on which we have made least progress is in the description of value problems, although attempts at cost-benefit analysis (case studies 2 and 4) are a step in this direction.
Figure 7.  Strategy for Research and Development
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A selection of experiments and models will now be outlined which would contribute to the programme. At the present time the Institute has began an experiment on implementation of research (E3) to test hypotheses derived from this project. A second project under way is concerned with the design and implementation of operating policies for a district general hospital (E2). This will require developing models of patient throughput (M1) and the demand for resources (M2).

The next experiment we feel necessary is for community health planning (El) for we have suggested previously (Chapter 4, section 6) that this is a key to attaining ideal pressures on the Group and to developing value measures.

A set of experiments are concerned with changes in the management structure. The various proposals for change can conveniently be divided into two classes.

(a) changes involving the Group as a whole.

(b) changes involving part of a Group or hospital. 
The main point at issue in the first class of changes is in the relationship between the levels of management of the Hospital Service. The Ministry has interpreted the NHS act in such a way that the basic unit of the Hospital Service, the Group, enjoys a great deal of individual freedom
. At the same time there is no measurement or 'balance sheet' of the effectiveness of the Group and our experience suggests that there is a wide variety of standards of performance of any one task. Sir George Schuster has argued that there is poor liaison between MOH/RHB/HMC and that it is necessary for there to be closer contact between them. He also called for a Central intelligence Unit in order to co-ordinate information and ideas current in the Service.

Two of these experiments are aimed at increasing the positive management by Ministry of Health and Regional Hospital Board (E4.1 and E4.2). Three are concerned with strengthening positive management by the Group itself (E4.3, E4.4 and E4.5); one is for a combining of the three arms of the Service at local level (E4.6) and two are for changes of emphasis in the tasks of the Finance Officer and Medical Records Officer (E4.7 and E4.8).

Two further experiments are suggested to strengthen management control: on financial planning (E5), and use of management services (E6).

The models suggested for development are briefly outlined in section 4 since many of them have been mentioned in the case studies. They can conveniently be divided into four classes: M1, prediction of patient throughput; M2, resource utilisation; M3, resource balancing; M4, optimising models.
5.2 Experiments

In this section we describe some experiments suggested by this project. The programme to which they should be related is described in section 5.1.

El Community Health Planning

The problem of measuring the efficiency of a hospital has often been presented to us as necessary and yet virtually impossible to solve.  "You can’t treat the hospital as a factory" we have been told. Yet the hospital is trying to transform an input, the sick person, into an output, the diagnosed and cured person. The hospital has certain resources, trained personnel, equipment, and buildings which it must use as efficiently as possible in this transformation process.


The problem of measuring hospital efficiency requires that the inputs must be related to the total needs of the population. Are the right people being treated, and how does the age structure and morbidity of the population compare with that of other hospitals? At the same time the efficiency can only be judged correctly by knowing what happens to patients after they leave the hospital - their post-hospital-health state. Therefore we cannot judge the efficiency of a. hospital without going outside the hospital, defining the population it serves, and measuring the health state of the population.

We are led to consider measuring, first, the health state of the population and thence the contribution of the health service, to maintaining and improving the health state. This makes it a broader problem because we now have to consider general practice, and local health arms of the service as well as the hospitals.  However, this seems much more logical (if less feasible politically). Surely we should be trying to assess whether we should get more benefits from putting limited resources into one or other branch of the health service? The consideration of alternative strategies for health care is only now being studied and may well show large benefits.

The first stage of attack on community health planning would require methods of classifying the population into health states; then the probability that a person would change from one state to a worse one, becoming ill; the probability of correct detection through diagnosis; the probability of improvement in health state conditional upon treatment. (See Community Health Model).

The second stage would be the development of a measure of the value of the population health state. This might be in terms of the relative life expectancies of the age groups of the population or of the contribution to productivity of the population. Any such method is open to the criticism that it requires making objectionable comparisons between the value of life of individuals or groups. However, even if the measure was very approximate this would help in making the broad decisions for allocation of the resources of the health services. This would be done by finding the allocation of resources between diagnosis and treatment which maximises the measure. It is always possible to test the results for sensitivity to errors in formulation of the objective function. Furthermore, it would transfer argument from means to ends, which now seems lacking in the health service.

The third stage would be to carry out an experiment in using the methods for a real community to test the feasibility of alternative management policies. In one RHB where we have worked there is interest in this problem and such an experiment has been discussed. This experiment would be of particular importance to the programme (Fig. 7) because it must lead to a description of the value problem which has been lacking in this research. It would also lead to the developing of some optimising models.
E2 Operating Policies for a General Hospital

At the present time our hospital models are limited in scope. Yet crucial decisions are being made now about the design and operation of the new generation of district general hospitals. We have to ask whether we can make more contribution to these costly decisions by gradual evolution of the models or by a direct attempt to work in a hospital.

It is the patient which must be the centre of the operating policies. Our intention must be to identify those decisions which affect the progress of the patient and the resources needed at each stage in the manner of the critical path analysis familiar

in other fields. We can then go on to programme the best use of resources to progress a given patient population. Only in this way shall we be able to predict and evaluate the effects of the radical changes such as five day working for some ward units or seven day working for some service departments, which may be needed to make best use of the new district general hospitals. The existing models do not centre on the patient but rather on the use of one or more type of resources assuming that characteristics of patient treatment are unchanged.

Our experience in the case-studies has shown the benefits that can be achieved through looking at the hospital as an integrated system. In the ICU case-study the possibilities of improving efficiency by managing the wards as larger units was shown by some very simple mathematics, in the OPD study the interrelationship between the clinic sessions affected the economical use of resources in X-ray and Pathology. In these studies we used quite simple models to demonstrate pay offs. To go further in understanding and manipulating the complex interconnections of the hospital we need to develop more complex models and a wider knowledge of the routine decision-making processes.
We have found that hospital management is aware of the need for such work for new hospitals where they are faced with commissioning problems that are quite new to them and the IOR is currently engaged in one such problem. We also need, however, to work on problems of making the existing hospitals run as efficiently as possible for, however high the rate of capital investment is likely to be, the length of the planning period and the limited capacity of the building industry mean that old hospitals will provide a considerable proportion of the Hospital Service's beds in the next ten to twenty years.

We would also hope that the models could be used in the design stage of building. At present the problems on which we are being asked to help are to make an existing design work as efficiently as possible. Obviously we would like to go on to ask what design can be operated most efficiently. This might suggest how usefully money could be spent upon modifying existing hospitals.

E3 Implementation of Research by Management

One inference from our study is that the results of research in the field of hospital management are not being effectively applied. One example of a subject on which there has been a considerable amount of research work since 1952 is the appointment systems for outpatient departments. As a recent survey has shown (10) the research results have not borne fruit as might be hoped. There may be several reasons for this such as:

1. The research is inadequate.

2. The research is on the wrong problems.

3. Management is unaware of the research.

4. The research is not written up so that it can easily be understood and applied by management.

It is the last hypothesis which seems to be the most likely from our experience. 
A current experiment is being conducted by the I.O.R. to test whether the rate of implementation can be speeded up by writing up results in such a way that
1. Necessary steps in implementation are clearly laid out with alternative courses of action to suit local circumstances.

2. The necessary work in data collection is reduced to a minimum.

3. No specialist skill in application is called for. 
The subject chosen as best for a first experiment is the effect of the timetable of clinic sessions on the staffing, equipping, and utilisation of service and other departments. (See Case Study l) It is hoped that the problem of measuring the incidence of workloads and finding how to rearrange in order to smooth them can be simplified with the aid of a hand-book for management and a computer programme to recommend the best changes.

It is apparent that other topics covered in the project might be suitable for similar treatment such as

1. Assessment of needs and steps to implement an intensive care unit. (Case Study 2)
2. Assessment of nursing needs, and control of staffing in a hospital. (Case Study 3)

3. Preparation of minor capital budgets. (Case Study 4)

E4 Redefining the Management Structure

E4.1 More Positive Management


Could the Ministry induce a change in the direction of greater efficiency by taking a more positive managerial role? In the view of a Group Officer,

'the method of the Ministry is persuasion - nearly always gentle persuasion - and the Ministry’s statutory power of direction is almost never employed'
,

and later he concludes that,

'the Ministry of Health should, under powers provided in the act, exercise a stronger leadership to the Service than has been their practice'.

A letter to the British Medical Journal shows that doctors are not averse to some direction (on non-clinical matters?).

'Hospital staffs have long awaited direction on problems concerning patients’ records'.

Turning to examples from the case-studies we saw the effect on the Group of the Ministry's circular on outpatient management problems, in particular on appointment systems to reduce waiting times at clinics. The issuing of a pink circular (26) was the scheme chosen. It called on RHBs to ask each Group in their region to review the performance of their appointment systems. The RHB then initiated a questionnaire to obtain information on the performance of the task at each Group and report back results to the Ministry. In order to set up a system to implement the Ministry's request they are at liberty to use whatever innovations or other initiatives they are aware of provided it results in their meeting the objectives. In an exactly analogous way the RHB's questionnaire to each Group can be looked upon as setting in motion at Group level a similar management process. It is interesting to note the different ways in which this process as interpreted at two Groups.
The RHB questionnaire to Groups in case-study 1 was of similar generality to the Ministry circular, i.e. it neither stated objectives to be met by an efficient appointment system, nor asked for detailed statistics to measure how close they were to meeting the objectives. The reply from the Group was, therefore, equally general and gave hardly any clue to the waiting times patients suffered in its clinics. This Group seemed to lack incentives to change, sure in the knowledge that there would be no follow-up to their reply by RHB or Ministry.

In the Group involved in Case Study 3, however, there was an incentive to measure efficiency and try to bring about change. This was due to the acquisition of a deputy Group Secretary recently trained in work study techniques and familiar with the reported work on methods of devising efficient appointment systems. This resulted in an excellent detailed report to the RHB, action by the HRC to cause change, and the setting up of a mechanism for regular review.

If the Ministry were to take a more positive managerial role in such tasks it would seem necessary to be constantly searching for the best scheme for calling upon RHBs to present reports at predetermined time-intervals and for the Ministry to be prepared to ask RHBs to take action where the reports indicated unsatisfactory performance. At RHB level a similar process would be going on in relation to the Group within its control.  The fact that it is expected to report back to the Ministry and be competent to question the efficiency of their Groups' performance would themselves be incentives to be aware of innovations and looking for improvement. The same could be said of the Group in relation to the RHB.

This particular task has been discussed at some length because it illustrates the general point that there will be cases where incentives to change have come from within a hospital or Group, but the type of task just discussed may be one of those in which incentives must be created by outside influence. In this case a routine system of the sort outlined involving constant reviews and reports up to a higher level may be an answer provided that higher level management will take action when necessary. This process is in accordance with the Guillebaud Committee's recommendations (23) ten years ago.

The fear that the RHB, on behalf of the Ministry, would soon insist that the hospital improve the efficiency of its bed utilisation - as a result of the reports the Ministry received (Form SH3) - was constantly mentioned by the Medical Committee Chairman in Case Study 2. This proved an incentive to rearranging their wards to find space for an ITU. In fact this intervention from the RHB (or Ministry) never materialised even though the RHB were represented on the working party.

The Ministry does take a positive management role, of course, in the matter of capital and revenue spending because it is itself answerable to the Treasury. In Case Study 4 we saw that they played a very positive role in agreeing or denying individual minor capital projects at a teaching hospital. At the moment its management of the task of limiting revenue consequences of capital works is hampered by the absence of adequate standards with which to control. They are trying to establish some standards in this field
,
. In the field of catering, the Committee of Public Accounts (1964/5) recommended that the Ministry adopt a much stronger approach to the enforcement of standards, including the imposition of financial sanctions if necessary 
.

E4.2 Abolish Hospital Management Committee

This proposal has been suggested by the Porritt Report (6) and more recently by an anonymous Group officer (34). The former suggested their replacement by House Committees advised by the Medical Committee. This seems a change in degree only.  The latter suggested that the RHB should become directly responsible for the daily management of Groups through their officers. This proposal is really in line with earlier comments about producing a more direct management structure. If the present HMCs do not lay down a policy for the guidance of their officers then they are irrelevant. Would the RHB be in a better position to act differently? If it is accepted that a major reason for the HMC's inaction is their lack of control over the medical staff, then the RIB might be better placed to lay down effective policies, for they do appoint consultants.

In the commissioning, of the COPD (Case Study 1) RHS officers often bemoaned their lack of influence on the Group. If the RHB did have direct control it would have increased incentive to commission capital works efficiently including the revenue aspects and the utilisation at Group level.

In Case Study 2 there would have been more opportunity for the RHB to have insisted that the hospital improve its bed utilisation by rearrangement, thus vacating space for the ITU before they would agree to the capital grant.

In Case Studies 1 and 3 there was no incentive for the HMCs to economise on staff: whatever they could justify to the RHB they were given and any savings did not accrue to them. The RHB has an incentive to economise on revenue for it uses money saved at one Group to help another one. Given a managing role it might be able to achieve changes of this sort that are at present unlikely.

There are two other roles which the HMC may be performing to be considered. One is representing the community's interest and the other is refereeing disputes between medical, nursing, and administrative staff at Group level. With respect to the former we suspect that HMC members are more likely to become identified with the hospitals rather than the community. We wonder how many members have attended an outpatient clinic as an ordinary patient or been an inpatient other than in a private bed.

Our conclusion is that it would first be more useful to argue whether HMCs could be made more efficient rather than abolished. This is considered in E4.5.
E4.3 A Senior Administrative Officer in Charge of Group

This might be called the 'General Manager concept', in which one officer carries out policies of the HMC. The most recent advocate of this approach is the Farquharson-Lang committee in their report on the Scottish Hospital Service structure (30). They propose that the ultimate decisions must always rest with one man, who could have administrative, medical or nursing qualifications provided that he was a good manager, and that technical advice should be available to this Senior Officer through advisory committees.

This proposal seems to stem from two considerations. Firstly, that management is a full-time job, and secondly, that many hospital decisions involve large numbers of participants leading to a stalemate or a poor compromise. The example of the ITU Case Study 2 illustrates the latter point, but would an all-powerful General Manager have increased the probability of getting change more quickly and more efficiently? The difficulty in making progress seemed to be in the many different objectives that the three principle groups (medical, lay nursing) saw in the ITU. Over the long period involved the incentives of these groups waxed and waned, but it is open to doubt if a General Manager could have changed this process much, for he would still have had to get the agreement of Matron and many consultants to relinquish accommodation etc. He would be powerless to change bed allocations etc. without this agreement because this is decided between medical staff and RHB. Similarly the Matron agrees teaching accommodation for nurses with the GNC.

In Case Study 1, the same problem arises if a General Manager had been responsible for appointment systems. He could have set up a good system for gathering information on the performance of each consultant's clinic and report back. This .could be no more than the Group Secretary could have done anyway and he would be just as powerless to change an appointment system should the consultant not wish to co-operate. One cannot see the incentive to seek innovations being changed by this proposal.  Similar conclusions can be drawn for other tasks in Case Study 1, including the use of the day hospital and the commissioning problems.

Unless the terms of reference of medical and senior nursing staff were changed it does not seem that a General Manager would possess any more effective power to bring about change than Group Secretaries.

E4.4 Executive Officers in Charge

If the Salmon report
 is accepted then the post of Chief Nursing Officer, or Group Matron, will be recognised. The post of Group Secretary as head of the administration already exists. The creation of a Group Medical Officer would be analogous. He could be concerned with administrative aspects of medicine. However, if he was paid by the HMC, as are the other chief officers, he would then be in an anomalous position with respect to the consultants who are employed by the RHB.
In the second Case Study the early committee meetings on the size and siting of the ITU were not attended by the medical representatives because 'they knew nothing medical was going to arise'. This same feeling that decisions can be neatly labelled 'medical', 'nursing', 'administrative' was apparent in the first Case Study also. On the other hand the Group Secretary would not deal with the timetable and appointment system tasks because he considered them to be medical responsibilities. Other examples similarly point to the fact that a joint medical/nursing/administrative team is perhaps necessary to deal with most hospital tasks involving change.

It can be argued that the chairman of the Medical Staff Committee can and does fill the role of the medical side, but he is usually appointed for a short period (one year) and can devote only a small part of his time to administrative work. A Group Medical Officer would have had the authority to bring the six Radiologists in Case Study 1 to a quicker decision on how to deal with the tasks involved in the change in their departments, but would he have had the incentive? The efficiency of these tasks would still depend on the way policy objectives and control are exercised by the HMC and above. The probability of achieving increased efficiency should be greater given that these conditions were also present. Similarly, the timetable and allied tasks involving the use of service departments might have been changed more efficiently, because a more comprehensive, interdepartmental analysis should have been possible.
There are dangers including the possibility that the initiative of the medical staff might be dulled, but it might have quite the reverse effect by enabling them to concentrate their present energies on medical rather than administrative problems.

The role of the HMC might well need redefining for the division of powers between the Committee and the executive committee of the three officers would be altered.
E4.5 HMC as Policy Makers

The Farquharson-Lang report (30) also criticises HMCs for devoting too much time to trivia and little to policy-making. There is a basic assumption that policy-making and daily administration should be separated, otherwise policy-making gets left out due to the pressures of the moment.

In Case Studies 1 and 2 many of the tasks required direction on policy, objectives, and control which we did not detect. Only in the eases of appointment systems for the Group involved in Case Study 3 and of the use of minor capital money in Case Study 4 did one notice policy and objectives being stated. In these cases changes did result.

The absence of policy-making by the members is highly conducive to inaction. It possibly stems from a lack of incentive due to a feeling of powerlessness to effect changes where the tasks involve some or all of the medical staff over whom they have no control. The HMC is also supposed to be representative of the local community which should affect objectives.

It is usual in industry to talk of three levels of management, top, middle and first line. The recent report on nursing administration recommends the establishment of three levels.

"those who decide policy, the most senior officers, we propose to call top management, those who programme policy middle management, and those who control the execution, first line management" (39). This seems to be an excellent aim except that it brings in to question the role of Management Committee and Board. If nursing top management is deciding policy, what do members do?

The nearest parallel is local government where the elected members have a number of senior officers, town clerks, treasurer, architect, planner, etc., answering to respective committees. The town clerk is not placed directly above the chief officers although by custom he has rather more influence. It is currently a matter of debate whether the elected unpaid council members can adequately cope with absorbing the mass of information required for making the complex decisions. Nevertheless, the members can make most of the basic policy decisions and the pressure of the electorate stands a good chance of overcoming the pressures of the officers.

We doubt whether the community can put a similar pressure on the appointed members of the HMC still less on an RHB so that it is reasonable to expect that the officers will be able to have a commanding influence.
E4.6 Area Health Board

The Porritt report (6) strongly recommended the formation of Area Health Boards in order to correct the tendency of the three arms of the NHS to become more isolated, especially with respect to the doctors, and to take advantages of the alternative ways of using the resources of the three arms in a co-ordinated way.

In Case Study 1 the lack of liaison between the RHB and other arms of the NHS was noticeable in the planning of the COPD. In Area Health Board, integrating all three arms of the NHS would have enabled a more comprehensive view to have been taken of its need relative to other needs outside the hospital service alone.  In this way it might be possible to use resources to greater effect.

As Case Study 4 showed, however, the difficulty of managing the capital allocation process is heavily dependent on the methods available for taking decisions, reviewing progress, and controlling it. Enlarging the problem to include other factors outside the hospital service might not prove more efficient until there are more adequate methods to meet the existing situation. This remark can equally well be applied to the staffing policy problem of Case Study 3.  
The examples above relate to planning tasks. Would there be a greater probability of change in the non-planning tasks? In the case of appointment systems one would expect the local GPs to have a strong incentive to seek efficiency and press their representative element on the Area Health Board to state their objectives. If all medical staff were appointed by this Board then they might be able to exercise control to achieve efficient change. If, however, the HMCs were kept in their present form and related to this Board as they are at present to the RHB, then presumably it would be left to the HMC to carry out Board policy. In that case they might be as ineffective as now.

(b) Changes within the Group

Two proposals will now be discussed, each involving a particular post in the management structure, to explore how changes in the roles that they fulfil might improve the changes of obtaining more efficient change.

E4.7 Finance Officer

We have already drawn attention to the limited role of the Finance Officer (or Treasurer as he is now more accurately called). In other organisations, especially industrial ones, there usually is a person in the role of financial comptroller and, although one is justified in claiming that these organisations have primarily financial objectives and the hospital service has more subtle ones, it is incontestable that hospital service objectives can ultimately only be met through finance. The pursuit of efficient sub-objectives by a Finance Officer should make more probable the efficient achievement of larger objectives.

In industry the financial advisor is, in effect, the mediator between the conflicting objectives of other departments (sales, production, research, etc.), all of which consume money to earn more money. In the hospital service, however, the conflict concerns medical, nursing, and lay objectives. At the moment the Finance Officer is closely associated with the Group Secretary pursuing 'lay objectives', whereas he may prove more effective as a mediator if he could be given a more independent role.

E4.8 Group Medical Records Officer

In the COPD Case Study there was no positive reaction to the Ministry's circular (HM(64)l02) calling for improved outpatient waiting times. Had there been a positive response from the Group Secretary or HMC then the management process could have proved satisfactory in bringing about change. The GMRO's lack of incentive to attempt to bring about change seems to stem from two factors.

(a) the ill-defined and often contested sphere of responsibility of the GMRO with respect to the medical and nursing staff.

(b) the lack of interest and need expressed for information and statistics by the more senior administration staff and HMC members.

The first factor was seen in the COPD Case Study where the six Radiologists contested the GMRO's responsibility for their records and records staff, the Dermatologist contested the GMRO's responsibility for his case-notes and appointment system, and several consultants contested his aim of centralising the storage of case-notes.

The second factor we have discussed earlier and suggested that there was a need to have review, control and reporting activities at all levels from the HMC up to the Ministry. In this way the incentive to use statistics effectively would be generated from outside the HMC instead of relying on the hope that the incentive will be self-generated.

At the moment the GMRO is looked upon by most medical and nursing staff as the person who collects statistics of their work but gives nothing back in return.  He will always be required to collect statistics for HMC, RHB and Ministry (and if they were seen to be used then the chances that they were accurate might increase), but his duties could also include:-

(i) the collection, sifting and passing on of information,

(ii) giving advice and help on all matters related to the recording, collection, and interpretation of information and statistics.

These suggestions will meet many of the needs discussed in relation to increasing the probability of awareness of innovations and of keeping the relevant people informed of the efficiencies of performance of tasks. This implies an upgrading of the position of the GMRO, which would perhaps facilitate the quicker introduction of mechanical, especially electronic, computational aids in hospitals. The post of GMRO might then come to be regarded as a stepping stone to the highest administrative posts.

E5 Financial Planning

Although we were not involved in the control of routine costs we were very aware in Case Studies 1, 2, and 4, that the relationship between capital and revenue was not very close. This is obviously partly due to the division of responsibility between RHB for capital and HMC for revenue, but also to the need for better developed methods for prediction and control. This latter point has been recognised by Ministry setting up the Working Party on the Revenue Consequences of Capital. When discussing possible extensions of this work we concluded that it was necessary both to explore the possibility of more accurate prediction of categories of revenue expenditure and also the uses to which such predictions would be put. Without a clear understanding of the decisions resting on the data, no meaning can be given to the accuracy required.
Our experience in industry has shown that there remains a considerable gap between theory and practice of capital investment. The methods of investment appraisal must be looked at in the total context of hospital investment. Features which we believe are necessary components of a good investment system area-

l. Consideration of alternatives.

2. Consideration of consequences.

3. Estimation of future costs and benefits.

4. Consideration of errors in estimates.

5. An explicit system of delegation of decisions.

6. Criteria for choice between projects in terms of the total aims of the enterprise.

7. Awareness of the interdependence of projects.

8. Appraisals and post mortems.

9. Adequate systems of documentation.

10. Costs of the control system.

A study of these problems could best be carried out at RHB level working with those involved in capital investment finding out which components are covered and then working with the RHB to try to introduce those which are lacking. We would also need to work at the Ministry of Health level to understand their needs for control to be reconciled with maximum decentralisation.

A number of experiments might be included in the research programme to probe certain weak spots. One of these is the long time lag between conception of a project and its commissioning which has many undesirable effects. An experiment to try to minimise the time span would be very worth while.

E6 Consulting for Management

As a result of the four case studies we have observed four management problems in depth. However, we do not have an appreciation of the total range of problems for which a Group Secretary, for example, is responsible. Obviously, the cost of applying operational research and other management techniques is considerable, so that it is necessary to develop a strategy for the selection of those problems which it would pay to study.

We consider that a period of continuous consulting with hospital management over a period of two years would contribute to the development of such a strategy. We should also have that direct commitment to solving current problems which is essential for developing a real understanding on our part and the will to implement solutions on their part.

In this research we have been very much aware of the dual nature of our role as the dispassionate observers employed by the Ministry, yet having some commitment to produce results for the management with whom we were in continuous contact although not being responsible with them for successful implementation.

The only danger in the consulting approach is that we should become too closely identified with the administration which might hinder proper access to medical and nursing management. It might, therefore, be best to be employed by the HMC directly. This would give us access to developing policy with the Committee members. We have assumed that policy development should be their role although we have not had much evidence that it is so during these studies.

Lest we give the impression that we are trying to solve everything using 0.R., we hasten to add that most of the tasks encountered in the case studies would have (and in some cases had) benefited from using combinations of management service skills, including 0 and M, Work Study, 0.R., Statistics, Computers. There are two broad levels of involvement for management services methods at Group level.
(i) involvement of a team to undertake extensive studies of particular tasks for management.

(ii) support and advice to hospital management who are dealing with the problem themselves.
At first level of involvement would be included the following examples from case studies.

(a) medical records in the COPD - 0 and M,

(b) commissioning (including timetable problem) to make best use of resources of COPD - O.R., 0 & M;3, Work Study, Computers,

(c) ITU survey, size and location - O.R., Work Study,

(d) Day hospital, size and use in COPD - Statistics, O.R.,

(e) Staffing policy - O.R., Work Study, Computers.

It the second level there would be:-

(f) Capital planning - O.R., Computers,

(g) Appointment system -

(h) Bed reorganisation to find room for ITU - O.R., Work Study.

The training of Group personnel in one or more of these management services can be a very real means of increasing incentive to adaptation and change, as was shown in case study 3. There, the Deputy Group Secretary had been on a short work-study course and the Group made use of his knowledge by initiating a survey in response to the Ministry circular on outpatient problems. This interpenetration of management and research would seem to be a very hopeful sign. If hospital staff can feel competent to undertake the solution of such problems themselves, perhaps calling on advice or limited help from the RHB management science departments, then the rate of adaptation could improve considerably.

5.3 Models

In chapter 1 we distinguished between the system of operations and the system of management, end explained the role of operational research in developing each system.   Although the case studies were mainly concerned with observation of the management system, in each study we found it useful to formulate and in some cases to develop models of the system of operations. As a result of this experience we have concluded that there is the need to develop a comprehensive set of models for use in the wide range of management problems.

It is our basic assumption, yet to be fully tested in hospitals, that management can be more efficient and make better decisions if it has knowledge about the outcomes of alternative courses of action.  In many cases the complexity of the situation and the uncertainty of the future make this knowledge difficult to come by. A model may be able to do so by incorporating the essential features and allowing manipulation to take account of different situations. Military and industrial models have frequently aided management in this way.  We would like to suggest similar uses for hospital management, in particular for Planning, Commissioning, and Control.

The long time span of hospital planning, often seven years from brief to commissioning, and the increased complexity of the modern hospital, mean that it is difficult to produce a plan which is efficient for changing task. As we saw in the study of minor capital (case study 4) the interaction of projects in the plan was not fully foreseen so that resulting costs ate into the maintenance budget. The interaction model is intended to remedy this.   Initially crude estimates of cost and working capacity are needed for planning. Since the new hospital will be different to existing hospitals past experience will not be a good guide.
Commissioning a new hospital or project is a very important stage since it is desirable that the most efficient methods of working are introduced at the start. As we saw in the outpatient study (case study 1) allowing the system to evolve 'naturally' means that it is equally likely to evolve to inefficient practices. Management needs, therefore, to make sure that all resources are available in correct proportions at the start and the best operational policies are understood and practised.

Day to day control of hospital procedures is needed to ensure the efficient throughput of patients and the optimal balance of resources. In the study of staffing (Case Study 3) we were attempting to develop a control system for staffing so that management is immediately aware of an imbalance and can take appropriate remedial action. The whole problem of admission policies seems to be wide open at the moment; how to make the best use of new designs such as large ward units, for which we expect that a better measure of integration between consultants may pay off. To test methods and to demonstrate their feasibility may best be done with a model of patient throughput for simulating different policies.

M.1   Hospital Throughput Models

Models of hospital throughput are needed to describe the state of patients on waiting lists, their admission, stay, and discharge so that we can predict the effect of different policies upon hospital usage over time.

A simple example of such a model was developed in the study of intensive care (Case Study 2). Here there were four different groups of admissions to the unit. In this case the pattern of arrivals was random, and the distribution of lengths of stay was in simple enough form so that a mathematical solution was easily derivable. Dealing with the hospital as a whole will be considerably more complicated. Admissions can first be classified as (i) waiting list, (ii) emergency, (iii) casualty, and then by specialty, and perhaps related to diagnosis eventually. The pattern of admissions is obviously quite complicated, being made up of the results for different consultants with different operating days etc. Emergency and casualty admissions may be close to random with perhaps weekday differences as we found in Case Study 2.

Lengths of stay will depend, at least, upon diagnosis and age. They will probably also be affected by the pressure on beds, so that lengths of stay will, on average, be high when the pressure is low, and low when the pressure is high.

Discharges may depend upon a number of factors such as pressure on beds, state of patients, and state of home or other place of discharge. One consultant told us that if he had another almoner he could increase his throughput of patients dramatically.

It will be necessary to develop this model with the aid of an electronic computer, and to obtain considerable amounts of data. However, for inpatients this is now becoming generally available through the Hospital Activity Analysis. It will be necessary first to get certain basic statistics of patient throughput, then to have a series of discussions in order to derive simple rules for admission and discharge. The model will first be tested to find if any sets of rules give approximately correct results.

From then on the model can be extended to allow more elaborate sets of rules so that we can test out the effects of equivalent management procedures such as having ward units of more than thirty beds with a common admission policy. We have found in different hospitals actual control of admissions and discharge may be dispersed. Although the consultant retains overall control it may be that registrar, houseman, ward sister, and medical secretary all play a considerable part. They may all have somewhat different objectives so that the resulting pattern is, by itself, not easy to understand.

Our approach to building such a model would start by modelling a deterministic situation with a number of given flows of patients through a number of different facilities, outpatient departments, intensive care unit, etc. The relationships between rate of flow and capacity would then be explored, and used with the input-output model to calculate work-loads on ancillary departments.  The accuracy achieved might be sufficient for planning purposes,
although not for operational procedures.

It would then be extended by taking account of the uncertainties in rates of referral, lengths of stay, etc., by assigning probability distributions. In certain simple cases this might be solved directly, but otherwise a simulation by computer would be necessary.

Two other types of model we include under the classification of 'flow' models, involving change of state, time, and uncertainty. These are the individual patient progress model and the community health model.

(a) Individual Patient Progress Model

This is intended to take into account the various decisions which affect the progress of the individual patient through the hospital system. For the inpatient these are: admission, diagnosis, treatment, response and discharge. Each stage involves a number of decisions, some of which can be conceived as involving both a medical and, a managerial component. Consider, for example, the problem of assessing the five day hospital. For certain types of patient the possibility of a stay of five days or less will hinge on the speed with which pathology and X-ray tests are returned. For another class of patients it may be possible for them to return home during the treatment stage provided that there are adequate facilities for recall in the case of a sudden relapse.

Development would require observation of a sample of patients through their stay recording decisions at each stage. These would then be discussed with doctors in terms of the relevance to the next stage and whether alternatives were open. It is not clear exactly what would be the mathematical form of this model but it might be a queueing model or a probabilistic network.

(b) Community Health Model

The community health model would be an extension of the hospital throughput model, describing the health states of the community in order to predict the demand for hospital care arising in the population at risk, and the health of hospital patients after discharge. This will be necessary because ultimately we want to evaluate the efficiency of the health service as a whole including the problem of diverting resources between the three arms, and because any internal changes in the hospital may produce changes in the demand for its services,

In the same way as we define health states of hospital patients so we would attempt to define health states of the population at risk and to estimate the numbers of people in each health state. This would require surveys of the population, and information from general practitioners and local authorities, to complete the picture. We would then describe the incidence of disease and the change of health state through a probabilistic model, and use this to evaluate the effectiveness of allocation of health resources between treatment and diagnosis, and between the three arms of the service.

The second use of the model would be to monitor the efficiency of the hospital in terms of its effects upon the community health through processing patients.  As yet very little is known about what happens to patients after discharge so that there cannot be a a proper evaluation of the effects of different lengths of stay or alternative treatments. A start would be to carry out surveys with GPs of the health state of their patients at intervals after discharge from hospital.

This model would be the most difficult to develop of the three throughput models because it involves the collection of data from the population as a whole and about health states which are not well defined. Studies have shown, for example, the differences in rates of referral by GPs for apparently similar populations. Sometimes the reason has seemed to be connected with the age and experience of the GP, and sometimes with social characteristics of the community. However, without developing such a model any solutions proposed for the hospital will be sub-optimal. 

M.2 Input-Output Models

The input-output model was developed (Case Study 1) for the outpatient department. The basis of this model is to show how a unit of activity in one department will produce on average given amounts of activity in other departments. Thus new outpatients were classified by specialty, and it was found that there were considerable differences in the rates of referral, and resulting work-loads, to service departments such as pathology and radiology. Therefore any change in the organisation of the outpatient department such as more; or rearranged, sessions would affect these departments differently.

Without identifying the work-loads to groups of patients in this way the effects of organisational changes are unpredictable. As a result planning has tended to be on the basis of matching an extrapolated version of the peak work-loads previously experienced. However the input-output model can be used to examine the costs and savings of alternatives so that, for example, comparatively simple changes in the arrangement of consultants' outpatient sessions may significantly smooth the work-load on X-ray with a consequent reduction in the investment in very expensive equipment.

In a similar way the input-output model can be extended to cover inpatients as we did in a limited way (Case Study 3) for pathology and X-ray. For inpatients the sequencing and timing of activities becomes important so that flow models, described below, must be combined with input-output.

Establishing the magnitude and validity of the coefficients of the matrix is a considerable problem. It involves the availability of basic records, sampling these records, interpreting the present variability, and predicting changes in the coefficients. In many cases the data now collected by the hospital on a routine basis will be aggregate data for departments from which the coefficients cannot be derived. It will therefore be necessary to go to the basic records, such as patient notes, pathology request forms, X-ray request forms. Our experience is that this is a considerable undertaking both because of the magnitude of the records and their unsatisfactory make-up. Thus many sets of patient notes may be lost, and for those which are found the notes will be muddled and incomplete.

The number of records which must be examined to give sufficient statistical confidence in the data is the size of the sample. It will depend upon the total numbers involved and the variability, both of which may not be well known beforehand, and will be affected by the choice of the number of patient groups.

Variability in results may be expected. Thus two consultants in the same specialty seeing an apparently similar patient population may refer very different numbers to a service department resulting from their different methods of working. Until more data is available on different hospitals and different consultants it will not be possible to see how variable are coefficients for the same related activities. It is probable that the use of resources is also affected by their availability so that, for example, providing more X-ray facilities will increase the rates of referrals for some groups of patients. Similarly to many hospital problems, demand rather than need will be the figure which the hospital attempts to match.

M.3 Resource Balancing Models

The patient throughput models, M.1, and the input-output models, M.2, have been formulated as predictive models. The next stage is to develop models for controlling the match of resources and demands so that the hospital is not overstrained.

Two examples were developed in the case studies. In Case Study 3 we outlined a model for allocating nursing staff. In particular we showed how this might be used in a policy process for routine control of staffing (Part II, p. 291). In Case Study 1 a model was developed for the clinic session timetable in order to arrange clinics in the way that made best use of the resources available.
We therefore need to develop a general resource balancing model using the throughput model and the input-output model in order to obtain the best throughput for a given hospital with given capacities for each resource.

M.4 Optimising Models

Models are needed for the purpose of evaluating the resources involved in alternative projects. As we have noted the separation of revenue and capital has tended to discourage efforts to tackle this because there has been little direct value from accurate predictions. Neither has it been seen as easy to derive the benefits resulting from a project. In Case Studies 2 and 4 efforts were made to derive costs and benefits for the intensive care unit, haematology department extension, and central heating for the nurses home. In this way it would be possible to calculate the 'profitability' of a project in terms of lives saved and morbidity decreased against the money spent and hence comparisons could be made with other projects. Then decision rules could be set up so that projects would be selected to maximise the health benefit to the community.

For Regions long term planning involving choice between, and ranking of, a number of large scale projects such as completely new hospitals can be helped by setting up common methods for calculating the capital and revenue consequences of the projects without having to go into detailed planning for every project, many of which will be rejected anyway. This has already been suggested by a Ministry Working Party (37). This advocated calculating the number and cost of nursing staff required for a new hospital and then assuring that this would form 24% of the total revenue cost.

This is a cost model which may be perfectly adequate for the purpose but it would need further research to prove that it is robust under different sets of assumptions. For example, what is the range of the percentage cost of nursing at present in hospitals? Is it 24% because it has been constrained to be so by past policy? Is it 24% for nurses irrespective of the levels of other staffing? What are the next largest items of expenditure and would it be worth calculating them also? If so, given the likely errors, remembering that the error in calculating nursing cost is magnified four times in the total, what orders of accuracy is this likely to add?

Testing the structure of the model, as suggested above, would be supplemented by testing the model in a real context. The process of project selection at a Regional Board could be simulated. Given the current set of possible projects, their capital cost, the resources required and the benefits, the problem is to select the starting dates of projects so as to satisfy constraints upon capital and revenue spending in each year and to maximise the benefits. This could be set up as a mathematical programming problem and solved on a computer.
5.4 Dissemination of this Report

In this section we would like to set out our ideas on how use might be made of this report in the hospital service.

At the beginning of this project it was agreed that copies of the report would be circulated within the Ministry and that the decision on wider circulation would be left until then..

We really want to do two things. The first is to get a critical assessment of our experience and conclusions. Do they correspond with the experience of other researchers and people in the service? The second is to make available any ideas on the uses for operational research which might be taken up by others. This could be developed by producing a handbook of the uses and methods of operational research in hospitals which would be used as a diagnostic tool by management for solving some problems themselves and indicating where it is appropriate to call in a research team. This has been done for Local Government
.

Two reasons for not publishing the report as it stands are its confidentiality and its bulk. Confidentiality was guaranteed at the start and anonymity has been attempted in the report although it is likely that anyone in the service who wanted could identify the research sites. However, although there are some critical comments we do not think that these are so damaging or that minor editing would not make it suitable to publish. All the case studies have been read and approved by the Regional Hospital Boards.

More important is the bulk of the report which would probably deter from reading it any of the busy administrators, consultants, and matrons, to whom we want to make contact. A series of articles in the relevant professional journals might be the best way to call attention to the most important features pointing out the managerial aspects of their jobs and their possible contributions to overall hospital efficiency. This would enable us to assess the demand for publishing the whole if there was enough interest shown in the background from which the conclusions were drawn.

A further series of more technical articles or handbooks could be produced for specialists on the same lines as publications by the National Health Service Organisation and Methods Unit. Our aim would be to write these up in the form of programmed learning so that alternative paths could be followed and the answer found appropriate to particular situations. A first attempt at this is now being carried out by the Institute on the organisation of outpatient clinics so as to optimise the utilisation of resources of the service departments.
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APPENDIX I

THE INSTITUTE FOR OPERATIONAL RESEARCH

OBJECTS

The Institute was set up in May, 1963, on the joint initiative of the Operational Research Society and the Tavistock Institute of Human Relations as a not-for-profit organisation with the following objectives:

1. To extend the application of operational research into new fields.

2. To develop techniques for dealing with problems of a strategic kind both in the industrial and in the public spheres.

3. To extend the range of disciplines included in the operational research attack on such problems; in particular by working closely with the human and social sciences.

4. To promote the systematic development of operational research through basic research and its publication.

5. To provide facilities for advanced field training.

In pursuit of these objectives the Institute has built up a programme of work which at present includes major projects in fields of social importance, including local government, the hospital service, and education.

Industrial work includes projects in the building and engineering industries and some consultancy for individual firms. In addition, provision has been made for basic research on problems of more general industrial interest by the creation of an Industrial Basic Research Fund to which a number of major companies are contributing.
OPERATIONAL RESEARCH AT THE INSTITUTE

The view taken of operational research is a broad one, namely the use of scientific methods to solve problems of getting the 'best' out of systems containing human and material resources. The problems are not confined to such fields as transport and distribution; maintenance and replacement of plant; planning and control of production and stocks, in all of which a great deal of important industrial operational research has already been done largely using mathematical and statistical techniques.

Such problems are readily identifiable (if not so easily solved). From the point of view of the ultimate viability or effectiveness of an industrial company or public service the critical problems may lie at a deeper level and the organisation may be so constituted that they will not be the ones presented to investigators.  Further, proper identification of problems in such a situation will not lead to change unless steps are taken to create a nucleus or base within the organisation through which implementation may proceed.

Thus the identification of critical problems, and the creation of conditions in which successful implementation of results is possible, are at least as important as solving the problems themselves. For this reason, the Institute has been founded on a broad scientific base.
Operational research is essentially 'problem-centred' and it was felt that there was advantage in a scientific group having a primary commitment to research, particularly in problems of urgency, without the constraint of teaching responsibilities.

There are a dozen or so senior scientists engaged on Institute projects. The disciplines include mathematics, engineering, chemistry, statistics, psychology and social anthropology, with a bias at present towards mathematics. All but one have worked in industry (transport, fuel, chemicals, textiles, steel, railways and electricity) and two have been engaged in OR consultancy. Three have been in charge of major industrial OR Groups.
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