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What is the Investment System?

British industry is frequently urged to invest more money in new plant to improve productivity and economic growth. Outsiders
 can criticise the way that businessmen make their decisions about investment but each firm has to find out for itself the particular changes it needs to make.if its investment performance is to be improved. For example, much attention has been given recently to promoting improved techniques for appraising investments:
 but if it is not money that is short but good ideas to spend it on, management's time and effort would be better devoted to stimulating the flow of ideas than to refining appraisal by bringing in unfamiliar techniques.

Capital expenditure decisions will, in many cases, become the main determinants of a firm's future. Typically, these decisions involve several layers of management, they relate to other strategic decisions, and courses of action may emerge only after a long period of time. The full effects of any decision are always uncertain at the time of commitment and may only appear several years later, confused by other decisions and events that have occurred in the meantime. Because of this, there is no reliable feedback to the decision-makers, and it is extremely difficult for any firm to learn from its experience. Our experience in a number of pilot studies suggests that it is wrong to concentrate on the formal decision to accept or reject a proposal and that it is more useful to think in terms of the total investment system. This system overlaps many of the activities of the firm: sales, production, accounting and others, but, while other systems such as cost control or production control are often clearly recognised within the firm, the investment system is rarely regarded in this way. In reviewing the `Total Investment System', we should not define its boundaries too precisely; however, all the following activities should certainly be considered:

(a) generation of an idea

(b) assembly of information

(c) appraisal, which may result in acceptance, rejection, modification, or postponement of a proposal or its referral to a higher level

(d) assessment of the availability of funds

(e) implementation

(f) exploitation of the idea and reporting final results

(g) follow-up.

There can be few managers who do not take some part in one or other of these activities, but it is rare for any single manager to have a deep concern with the full range of them. Each professional function has a different perspective: accountants, for instance, are concerned with control and problems of liquidity, engineers with innovation and technical feasibility, and so on. The relations between some of the components of the investment system are illustrated in figure 1.
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THE “TOTAL INVESTMENT SYSTEM” OF A FIRM
Figure 1
The investment system has both technical and social components. The technical part, consisting of decision rules and techniques for assessing projects, forecasting the availability of funds, formal control procedures, etc., is clear to see. The social processes, including the development of attitudes and patterns of behaviour are perhaps less obvious, but their existence can be detected most easily in the way ideas occur. If experience with a particular project is very satisfactory, proposals to extend it or to introduce similar projects may be expected. Firms which have bought numerically-controlled machine tools have found that, once their particular advantages have been experienced, other potential applications are appreciated and further proposals result. If, on the other hand, particular types of proposal are frequently rejected at the appraisal stage, people may stop putting forward ideas of that type. There is plenty of published evidence
 that the conditions in which innovation flourishes are a combination of technical and social factors.'

We have also found that the `formal' processes of project appraisal, approval, etc., are accompanied by `informal' processes in which many of the real decisions are taken. These informal processes often serve to take into account things which the formal methods ignore: for example, subjective assessments of the many factors which will influence the way a company develops in the future. A lot of effort in recent years has been devoted to promoting new methods of appraisal. Many companies have adopted these methods or are considering them. Although the arguments for these methods are attractive, the likely repercussions on and through the informal parts of the investment system ought to be considered before opting for a change in its formal procedures.

Formal and Informal Systems

The ‘formal’ parts of the system are those which can be precisely specified and which could, for example, be described in a procedural manual. Regular --monthly or annual meetings, a meeting between a chief and his subordinate to review the minor capital programme, the system of documentation, etc., would be described as formal. The word `informal' is not used as a pejorative term, but simply to describe those parts of the system which cannot be precisely specified: day-to-day contact between managers and their subordinates; the acquisition of information in the normal process of operating the company; ad hoc discussions about investment proposals arising out of talk on a totally different subject. All these would be described as informal.

An example of the way that the informal parts of the investment system provide information and judgements which are not obtained by the formal part is shown by the way proposals for minor capital expenditure are handled in the "Universal Stuff Company". Figure 2 charts the company's formal system for dealing with these applications. The numbers on figure 2 show the fate of 100 proposals for special expenditure in their passage through this system. Requests by subordinates are vetted by the divisional manager at a regular meeting, but in some cases the formal application is raised without this preliminary. We were unable to find any instances where a higher committee turned down a proposal once it had reached the stage of formal application. The decisions facing the higher committee seemed to be resolved mainly by informal consultation outside the formal system. The job of the higher level committees may thus really be to carry out a `quality control' function, making their influence felt through comment of a general nature, rather than about particular proposals.
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A FORMAL AUTHORISATION SYSTEM

FIGURE 2

With large companies, in which functions are divided, formal procedures are a necessity. If, however, a company perceives its investment system wholly in formal terms, it ignores the capacity of the informal parts of the system to trap information whose existence could not have been seen by the formal system and which may, nevertheless, be highly relevant. The ability to use this kind of information may help a firm to respond positively to its opportunities in the outside world.
Sources of Innovation

In the Universal Stuff Company, many of the proposals were put forward for other reasons than to improve profit. Some were to improve safety or amenity, but many were "indispensable on engineering grounds". In fact, definite estimates of improvements in profit were made for only a third of the projects authorised (which accounted for a third of the capital spent). However, the estimated annual value of profits for these proposals was over 90% of their capital costs. This high level of profitability led us to enquire whether any attractive projects were being neglected or rejected at an informal level. What we found was that managers in the operating divisions felt that their main job was to get the best out of the existing plant and not to make proposals for innovation. They suggested that it was someone else who should put forward such ideas. When we followed up their suggestions, we again met the same reaction, that it was yet someone else who was the source of ideas for innovation. This continued until we had returned to our starting point. We therefore examined 209 accepted proposals to see who had originated any which showed novelty or any claim that the company's operations would be improved beyond simply maintaining the safety or reliability of the plant. Only 17 of the 209 proposals seemed to us to be innovative but they accounted for rather more than half of the total cost. Contrary to their own declaration, it was the production and `down to earth' operating service departments, such as maintenance and steam-raising, who had originated most of these 17 proposals, including all those where the benefits claimed were quantified, as shown in Tables 1 and 2.
Table 1

Table 2
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Encouragement of Ideas

In Crawshay and Sons Stuff Works, the plant managers and engineers, as well as the directors, did feel a responsibility for putting forward ideas for development, but they sometimes lacked the time or resources to push their ideas to a successful conclusion. We helped to set up a `development activity' under a member of the Board to foster and develop this initiative. One of the main functions of this activity (so called because it is not a department or a committee with permanent members) is to secure for the originator of an idea the design and estimating resources needed for him to turn it into a firm proposal which will have a fair hearing in the competition for funds. By acting as a mediator between anyone who has an idea and the formal system, the development activity keeps separate two social processes, the creative and the critical, which require different atmospheres for success .

The development activity provides a centre in the firm for receiving and interpreting the significance of intelligence of all sorts, which may influence the company strategy and perhaps stimulate more investment ideas. Some information needed by management can be established by routine data collection, but in general this `hard' information refers to past performance and past events. There is also a need for `soft' information which cannot be collected automatically. Often subjective in nature, this soft information may result from operational experience of plant managers, from salesmen or even gossip on the industry's grapevine. Typically, soft information about the activities and plans of customers, suppliers, and competitors can be obtained if provision is made for accepting and co-ordinating it.

The development activity was set up with the aim of stimulating the flow of ideas in the firm. As a result, it was hoped an increasing number of attractive projects would be put forward. This would not be achieved if initiative and responsibility were taken away from people who were already exercising them. Rather, the role of the development activity is to help anyone in the company who might put forward an idea to do his own work on it in a systematic way, guiding him to cover all the necessary points and helping to provide any resources needed for investigation, whether of process feasibility, commercial feasibility or plant design.

The development activity works not so much as a committee but by allocating functions to each of its members. Since they must get out and about and keep in touch with all parts of the company, the members of the development activity maintain a variety of quick and informal routes for information to reach them so that they can know of the existence of each project idea as soon as possible. They can, therefore, urge on those that will have the most effect on profits and are also able to spot the connecting links between projects and between different sections of the company. The rules and procedures for the development activity are not specified precisely but remain flexible so that it can develop and adapt itself to deal with future problems the nature of which cannot yet be known.
Delegation

Figure 3 shows how in three firms a small proportion of the approved proposals accounted for most of the money. Top management in these firms might therefore be well advised to concentrate their attentions on the few proposals which will account for most of the money. In Universal Stuff and Crawshay's, both engaged in the same process industry, the effect is much more pronounced than in General Gadgets, and it is easier to define meaningful levels of delegation. In the Stuff industry, giving managers discretion to spend up to, say, £5,000 without referring the matter to the board would not allow them to make major changes in the production plant. On the other hand, in General Gadgets, with its many small machine tools, smaller proposals make up a relatively greater proportion of the total investment, and this level of discretion would allow a manager to reequip an entire factory by a series of small steps.
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All the companies had such a volume of investment proposals that top management could not hope to give sufficient time to appraise each one thoroughly on an ad hoc basis. In each firm, therefore, there was a need to compromise between delegating authority so that decisions could be made at the point where most information was available about the operational effects of the proposal, and keeping authority at the top, to ensure co-operation between different parts of the company and to relate investment decisions to the strategic plans of the business. There was, however, considerable difference between the firms.

In General Gadgets, where there is no formal delegation, managers start each April to prepare budgets which are finally sanctioned in October by the main Board. The details of each individual proposal are consolidated in a hierarchy of budgets which spans the whole of the holding company. In contrast, Universal Stuff had no such formalities. The highly integrated processes required a long-term development plan for the works to be available and to be revised continuously so that any proposed physical changes could be related to developments throughout the works. Forecasts were made in round figures of the total amount the company might spend each year, but each individual case was argued as it arose, divisional managers having considerable autonomy for smaller projects.
Analysis of a Priority System

Once an idea is put forward, detailed engineering work is often necessary to draw up specifications and estimates before final appraisal. If this is a bottleneck, action may be needed to give priority to important projects. In Universal Stuff most proposals required this engineering work before final approval and the divisional manager held regular meetings to allocate resources to these activities. At these meetings, each proposal was given a priority for further work, was sanctioned by the divisional manager, was cancelled, or was put into abeyance. We analysed the changes in priorities or outcomes between one meeting and the next with a table of the probabilities that a project would change from one assessment to another (table 3).
Table 3  percentage of proposals changing category at a meeting
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Using this information it was shown that the theoretical probability of a new project being sanctioned in 1, 2 or 3 periods was 0.30, 0.13, and 0.09 respectively, and that there was a 1 per cent chance that a project would stay in the system for more than 20 periods before being finally sanctioned or even cancelled. It was further shown that, on average, projects stayed in the system for 3.9 periods, but projects which were not given priority stayed much longer than this. The number of projects under consideration at any meeting would, as a result of this, be too large and would not, under the present method of allocation, decrease. This was already becoming evident in practice and the priority system was altered.
Assessing Outcomes

We worked with a production engineer at General Gadgets to develop his annual budget. At the time, substantial changes in strategy had to be made because market changes had caused a particular product to become the `sick man of the company'. Since there were a small number of very big customers for this high volume product, it was clear that what the company needed was to choose a `robust' course of action which would be profitable whatever happened, rather than a narrowly defined `optimum' which might be sensitive to changes in the assumptions that could be made about each customer's future intentions. Loss of volume and a transfer of demand from a profitable standard version to off-standard versions had led to the decline in profitability. The production engineer had therefore started defensive action to reduce space and other overheads, to reorganise production facilities so that the `off-standard' products could be made more effectively, and to prepare for the introduction of a new design which could both recover the technical position and make a profit.

The immediate decisions with which the production engineer was concerned were:

(i)
whether to continue to plan to introduce a new design as soon as possible or to wait for a better, improved one;

(ii)
whether to raise prices for the existing product;

(iii)
what methods and hence machinery to use for the new design. Special-purpose machinery would give lower unit costs but might not be usable after any subsequent design change;

(iv)
whether to intensify the action programme, revising shop layout and increasing value analysis efforts.

A decision tree (figure 4) was used to develop in a systematic way the possible courses of action. These courses of action were then assessed on the basis of profitability and certain other factors such as risk and flexibility (table 4). Although the latter are less tangible they are still of great importance to management in assessing the courses of action. Some outcomes were dominated by others which were better in all respects. Outcomes B, D, H, J, M and N were dominated in this way and a choice between the remaining outcomes A, C, E, F, G, K and L had to be made in more detail.
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A DECISION TREE

Figure 4
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Table No. 4

Long-term Plans

The engineer concerned with the product we looked at in General Gadgets was faced with decisions in preparing his annual budget which could only be made rationally in concert with the firm's decision processes about the longer-term. If a modified design were introduced now, it could show only a limited technical improvement and therefore be short lived. It would mean, therefore, that the company would have to be sure of being in a position to introduce in no more than four years' time, a radically new design that would be competitive. If, on the other hand, the present design could be continued for the time being, a greater technical improvement could be made eventually. However, the delay might mean losing a major customer, and if this happened, the product would cease to be a viable line of business. Clearly, it would be uneconomic to buy special-purpose machinery for a design that did not promise a reasonable life. On this sort of reasoning, the rational decision turned out to be to modify the existing design as a holding operation and for the firm to plan for a more substantial improvement later on. This decision in fact led the company through the decision tree of figure 4 to the outcomes K or L: the choice between K and L could be made in the future. Thus, in making decisions about the plant in his area of responsibility, the engineer was inevitably circumscribing the company's freedom of action in respects for which he was not responsible. This situation, the `policy trap', is a common one. To avoid it, short-term budgeting should be carried out in the light of a consistent set of longer-term intentions for the company as a whole.

Even when proposals are apparently unconnected, they may be part of someone's co-ordinated plan. In Universal Stuff, we spoke to the chief engineer of one of the divisions while we were investigating the source of ideas for investment proposals. He produced from the bottom drawer of his filing cabinet a long-term plan for engineering work to improve the condition of the production plant. All the investment requests he made had their origin in this plan, but, since he had not felt any need to discuss this plan with anyone else in the company, the requests appeared from every other viewpoint but his own to be quite unrelated to one another.
The Effect of Having More Proposals to Choose From

If so few investment proposals come forward that the available cash is only just used up, the investment decision process does not involve any choice. The firm may, therefore, be best advised to try to increase the number of its proposals. We wanted to know when the cost and effort involved in developing more proposals and appraising them is justified by the higher average return on capital that may result.

To start with, we used a rather simple abstraction of reality. This was a situation in which the cash available to implement proposals was limited to a fixed sum, and the proposals were each of equal cost. The return from each project was assumed to be known at the appraisal stage and such that the `present values' of returns for all proposals were distributed uniformly, with a range which varied from just covering the cost of the project to doubling the money invested. The relationship between the number of proposals which could be accepted and the average return from them is shown in figure 5.

This shows that, as the number of proposals increased above the number which could be accepted, the average return rose greatly, but increasing the number of proposals beyond about four times number which could be accepted resulted in only small improvement. The return from accepted proposals would vary from year to year because the proposals made in any one year would only be a sample drawn from the whole range of possibilities. This variability decreases substantially as the ratio of proposed to accepted proposals increases, so that increasing the number of proposals could be expected to lead to a more consistent performance from year to year.
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EFFECT OF THE NUMBER OF PROJECTS TO CHOOSE FROM IN INVESTING A FIXED SUM

FIGURE 5
An investment system in which a large proportion of proposals have to be turned down because others show a higher return seems, from this model of the situation, likely to perform markedly better than one in which most proposals are accepted. The model depends, however, on several assumptions: for example, that the extra ideas that are generated are of the same quality as the original ones, or that the extent to which estimates of profitability may be subject to errors will not affect the conclusions.
A Simulation of the Investment System

The essential difference between two total investment systems is that each would lead to quite different futures for the firm. It is not simply a matter of one system selecting projects which the other would reject and vice versa. If we are to compare systems we must recognise that the choice of investments today affects the size and character of the company, and hence its investment opportunities, tomorrow. Thus, in the course of time, the systems being compared would be operating in situations that would look quite different.

In the previous section, we had a simple illustration of the short-term effect of generating more proposals. This does not complete the matter, however, since, if the initial selection of proposals is good, it will mean that there will be ample funds available later for further investments. The cumulative effect of this over the years is illustrated in Figure 6. This shows an example of the results of simulating with a computer the way that a firm's assets grow. In this case, it has been assumed that a given number of projects becomes available for consideration each year and that their cash flows can be estimated accurately. In the example of figure 6, a simple appraisal criterion (d.c.f. rate of return) has been used to select projects subject to the availability of cash for investment. 
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CUMULATIVE EFFECT OF HAVING MORE PROPOSALS TO CHOOSE FROM

FIGURE 6
An I.O.R. internal paper (IOR/286 `Simulation of an Investment System') describes this and more extensive studies in greater detail. Simulations of this kind have been used by B. Fine (Building Research Station) and others to explore the cumulative effect of various appraisal decision rules. Also, accounting models have been used
 to investigate the financial consequences of using different investment decision criteria. As we have shown, however, the appraisal rule, the project generation process and the firm's financial policy all interact and it seems very desirable that these interactions be explored by the means of larger scale simulations. In pursuing this line of research we are adopting a design based on the activities shown in figure 1. That is to say:

(1) a number of projects are generated, their scale, duration and other characteristics being representative of the investment opportunities which various types of firms have at various stages of their development;

(2)
these projects are appraised using various alternative appraisal methods and having regard to financial and other limitations. Appraisal rules of various degrees of complexity could be tried here ranging from simple rules in which each project is considered on its own to more complex procedures which take account of interdependencies between projects and give formal expression to risk and uncertainty;

(3)
the results of implementing chosen projects are calculated. These results would usually be different from those assumed at the appraisal stage, reflecting inevitable errors in estimation;

(4) the results are brought together in a representation of the firm's accounts and used to provide estimates of cash and other financial resources likely to be available in future years so that this information can be used in the appraisal stage.

These simulations will allow us to relate the different activities of the investment system to one another and to test out the effects of changes throughout the system. For example, we may examine the effect of uncertainty, of interdependence between projects, of more complex patterns of cash flow, of different distributions of project sizes and so on.
Implementation

In all the three firms we have talked about, implementation was often more difficult than had been foreseen when the original investment proposal was made. The difficulties ranged from civil engineering problems with foundations to technological problems in staffing new equipment, getting it to operate efficiently or integrating the new process with other processes. In many cases, the cost in engineering time and lost output was considerable.

All the three companies kept strict accounting checks that expenditure conformed with what had been authorised, but they did not pay a lot of attention to the other side of the equation; controls to ensure that output, quality and other performance factors consistent with the claims of the original proposal were achieved within a specified time. In Universal Stuff, for example, several proposals had been approved but were never started or cancelled.

Delay in implementing a new project can mean that much of the financial benefit is lost, or even that severe losses are incurred because the project is too late for the market. We have used some simple examples to look at the effects of delay. In each example, we consider a project with a capital cost that is fixed, but the time taken to implement the project may vary:

(a)
a constant period of profitable exploitation following full implementation of the project;

(b)
a project with a constant life, including implementation, so that any delay in completing its implementation phase reduces the period of profitable exploitation.

Figure 7 shows how, even in these two examples (each with a project life of sixteen years on an assumed discount rate of 10%), a delay in implementation of two years reduces the present value of profits from 60% more than the total cost to 40% in one case and to 35% in the other case.
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EFFECT OF DELAY IN IMPLEMENTATION

FIGURE 7

Many writers
 have stressed the importance of carrying out 'post-mortems on completed investments, yet neither they nor we have seen this done effectively. Perhaps the medical analogy implicit in the phrase is followed too closely and post-mortems on projects are seen as investigations into what went wrong and who was (or was not) to blame. If this is so, it is not surprising that the results of the few post-mortems which are made are seldom informative.
Seven Questions for Management

The examples which have been given illustrate some features of investment systems and the variety of forms that the investment system can take in a firm.

Management can choose many of the features which make up their investment system. What features should they choose to get their best total system? How can they decide what changes to make now in their present system? A comparison with other companies may be difficult; some use complicated techniques and procedures, others have approaches which are simple to the point of naivety yet stay in business. Of course, there is no single best; the best system for each company is the one which is most appropriate for its own characteristics. For example, Universal Stuff is engaged in the same process industry as Crawshays, but it is much bigger; more formal ways of handling information about possible interactions between projects and of dealing with `soft' information about other aspects of the business may therefore be more appropriate in Universal Stuff than in Crawshays.

The diversity of the components which constitute the investment system makes it difficult to review the whole thing systematically. Our way of carrying out such a review is to try to answer seven major questions:

(1) What are the pressures which actively stimulate the flow of new ideas?

(2) What is the method of appraising proposals and is it appropriate to the firm's circumstances?

(3) What are the pressures within the firm to achieve profit improvement rather than mere survival?

(4) Where in the management structure does the maximum of relevant information exist, and are decisions taken at this point?

(5) In what way are capital investment proposals related to the long-range plans of the company?

(6) What control is there over implementation of projects?

(7) What sorts of post-mortem does the firm carry out and do these really enable the firm to learn from its experience?
A review of these questions should encourage the company to ask whether each point receives enough emphasis. Figure 8 gives a subjective comparison of the three firms in relation to these seven points.  It is interesting to note that our three companies have differing profiles which suggests that each might start looking for improvement differently from the others.  Attention may be given to some aspects at the expense of others; for example, so much engineering effort may be going into detailed estimates that none is left for nourishing new ideas. The outgoings on projects may be checked very closely without comparable effort being made to investigate returns.
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FIGURE 8
We are going to consider some of the alternative answers to each of these seven questions and the problem of choosing between them. For example, activities to stimulate the flow if ideas for investment can include: setting up a special department; special responsibilities for particular individuals; working parties, and so on. In some companies, appraisal using simple calculations may be most appropriate, but in others, the best appraisal process may be to use mathematical programming techniques for more formal analysis of profitability, risk and liquidity.

The point we want to make is that there are many aspects of the total investment system in any company and many of these aspects interact with one another. Management is under pressure from time to time to make changes in respect of one or other of these aspects. In responding to these pressures, management should consider whether the same effort might give greater rewards if applied to other, perhaps less fashionable aspects, and how the proposed changes could have repercussions in other parts of the system.

1. What are the pressures which actively stimulate the flow of new ideas?

Ideas for change exist in any firm but it is difficult to stimulate the flow of new ideas and accelerate the good ones without at the same time so formalising the system that the generation of new ideas becomes inhibited. One possibility is to insist that every proposal should quote other ways of achieving the results at which the proposed investment is aimed. Universal Stuff has recently adopted a system of approval in which each person making a proposal has to establish an extensive set of alternative ways to achieve the same effect. By concentrating attention on the need to improve particular activities rather than seeking a particular piece of equipment, the firm hope to make people regard themselves rather than others as the source of ideas for the future.

At the more basic level of generating completely new themes, the research department is seen by many firms as the main source of ideas; however, attention should perhaps be paid to strengthening other sources of ideas. This may include: setting some form of `Development Activity', `Information Centre', `Management by Objectives Programmes', `Brainstorming' and other methods of management discussion. Basically, all of these serve to make connection between different parts of the firm easier and more fruitful. The importance of doing this is emphasised by the studies which Burns and Stalker made in the electronics industry
: the firms which were most successful as innovators were 'the ones in which members of the research staff could go most easily into all other departments. The problem for top management is whether a sufficient variety of ideas comes up from different parts of the firm and whether the ideas can be, trapped in the form of timely and workable proposals.

2. What is the method of appraising proposals and is it appropriate to the firm's circumstances?

The extensive literature on investment problems is mainly concerned with appraisal, i.e. with the problems of deciding whether a project is acceptable, or of choosing between alternative projects or sets of projects. In real life, however, many investments are undertaken without the benefit of formal appraisal in economic terms, and yet the firms concerned survive with apparent profit. It is evident from this that a case for any form of appraisal (and for the time and expense involved) only exists to the extent that it succeeds in improving overall profitability. The basic case then, is that by applying a formal method of appraisal, a `better' set of investments will be chosen than would otherwise be the case.

There is intuitive appeal in the search for a simple rule or formula which will attach a number to an investment proposal, indicating its `profitability'. By comparing this number with a pre-set criterion, it is hoped to weed out the less profitable proposals when they arise, and thus ensure that the performance of the firm is better than it would otherwise be. The matter is not so straightforward, however, and the case for an investment cannot usually be reduced to a monetary one independently of: the existing activities of the firm; of other investment opportunities; of the sources of capital; and of the uses to which income may be put. These considerations are too rich to be compressed into a single number and, in theory at any rate, the methods of budgeting and appraisal should take formal account of: preferences for income at different times; preferences between return on capital and aversion from risk; dependence relations between projects; uncertainty of outcomes; co-variation between outcomes of projects and with existing activities; physical restraints on capacity to accept combinations of projects; uncertainty of financial provision for opportunities which have not yet arisen; optimal scale and timing of projects; lending and borrowing. Methods incorporating several of these features have been described but no -method in practical use has all of them and most treat important desiderata in a perfunctory way. Our studies suggest that one reason why the available theory is not implemented is partly because it is realised that it deals with only part of the problem and partly because managers do not find it natural to provide information on such matters as risk and interdependence in the manner that would be required.

Most of the firms we have dealt with rely on the informal system to recognise and deal with interdependence between projects; an alternative might be to formalise and improve the flow through the firm of `soft' information about the plans currently being canvassed so that people are alerted to possible interaction. Assessing risk is another difficulty. This can be dealt with by requiring originators of proposals to make explicit statements about possible contingencies or by `buying' information; for example through research. But in none of the companies were the possibilities of errors in estimates or the risk of non-fulfilment taken into account in the formal assessment procedures. The main reason for top management being involved in the appraisal process may, therefore, be to relate it to their knowledge of the future plans for the business and their subjective assessments of risk.

Financial considerations, such as the need to preserve certain `normal' ratios on the balance sheet,
 may constrain the total investment system as much as the need to preserve liquidity. In General Gadgets, a conservative policy of financing investment wholly out of retained earnings meant that valuable opportunities were being missed. The constraints acting on the investment system may not all be financial. In Universal Stuff, the availability of engineers to work up schemes which had been agreed in principle was the bottleneck which really limited capital investment. In General Gadgets, lack of staff to commission and `de-bug' new plant also led to delays and difficulty in implementation.
There are a number of problems to be resolved in designing an appraisal system even if the economic factors are dealt with in a satisfactory way. One such problem is including in the assessment the cases which are not judged against direct profitability criteria; necessary spending on safety or welfare items, to improve unpleasant working conditions, etc.

Another problem is who should make the assessments. Should it be a special central department, or should it be the originator of a proposal? In favour of a central department are the arguments that more complex, mathematical and other techniques may be used if they are relevant and a more critical approach can be brought to bear on some of the assumptions. However, it may engender a `them and us' situation in which, though part of the formal system, it is excluded from the informal and is consequently ineffective.

In summary, the problem in designing the appraisal aspects of the investment system is one of making compromises between simplicity and completeness in choosing how much of the more complex theories to implement and how much to rely on the `informal system'.

As will have been seen, appraisal methods could not be dealt with adequately in a short paper of this kind and we have prepared a more detailed account of those parts of the theory which seem to us to be of practical importance.

3. What are the pressures within the firm to achieve profit improvement rather than mere survival?

It is not obvious that conventional management information, related as it usually is to past performance and existing standards, gives an incentive to profitable innovation; or whether its warnings of impending difficulties are sufficiently timely. Standard costing systems, for example, are usually directed towards questions of pricing and of control rather than to improvement beyond the standard costs which obtain with existing equipment. There is some evidence that administrative controls which concentrate on checking the details of individual activities tend to suppress innovation. In a study in American hospitals, Rosner
 showed how innovation was slowest where there was most control over medical staff activities and fastest where there was looser control over activities but a quick feedback of results. These relationships would be expected to be even more pronounced in organisations which are more tightly controlled than hospitals, where medical staff activities are usually fairly free of administrative control.

Profit improvement, therefore, rather than bare survival requires a positive incentive to innovation in managers at all levels. One way to do this that is fashionable at the moment is `Management by Objectives' planning. This may be easier if each production engineer or manager can have a clearly defined part of the plant within which he is required to set for himself definite targets for profit improvement. However, this clarity of definition is not possible if production processes are highly integrated and a less compartmentalised view of life is required.

4. Are decisions taken at a point in the management structure where the maximum of relevant information exists?

We can distinguish between two sorts of information: information about a project and its details and information about a firm as a whole, its plans and finances. Some form of budget is needed to allow for adequate consideration of each proposal in the setting of the total plans and expected future cash position of the company. As we have seen, there were considerable differences between the three firms. The virtue of General Gadgets' highly specific annual budget is that wide interdependence between projects can be taken into account and the most profitable investment programme chosen. On the other hand, the rather lengthy budgeting process seems to have a stultifying effect on junior and middle managers who have to spend a lot of time revising and altering their estimates. A continuous review as in Universal Stuff may be more flexible and allow the benefits of ‘good' projects to be taken quickly.

Top management do not have enough time to go into the details of each proposal and some measure of delegation is needed for this reason alone. Apart from this, junior and middle management, if they are able, need to be allowed to make some decisions themselves. Projects which are small, which show a very high return and which are confined within one department, can clearly be dealt with by the departmental manager concerned. One such project in Crawshays showed an annual saving of £2,000 on water costs for expenditure of £300 on a pump.

Some companies delegate authority by setting aside a lump sum to be spent at the discretion of each manager; others set a figure up to which a manager can approve individual projects up to this level; another way is to specify the type, the degree of risk or the degree of interdependence of projects which a manager can approve. Any decision rule such as this should be examined so that a company can know how much of its resources it is likely to commit in this way. It should also be examined from time to time to see what side effects it may have.
5. In what way are capital investment proposals related to the long-range plans of the company?

Top management need to know the effects of any investment proposals on the future cash flows of the business. Will there, for example, be years in the future when the aggregate cash flows may cause concern with regard to financing or capital structure? More generally, what will be the effect on the physical, financial and human resources of the company, of the future commitments which are now being accepted? Will plans to open up new works or to develop new markets require so many men with particular experience that it will be difficult to find them? How can the right men be sought out and given the appropriate experiences and training? Do current plans take into account possible developments by competitors and possible changes in the market and in technology?

The investment system must generate, select and implement projects which capitalise on the distinctive competence of the firm and cause the firm to develop lines of business with profitable and expanding futures. The realisation by the companies operating passenger liners that they are more engaged in the luxury holiday industry than their traditional business of scheduled transport provides an illustration to this point. The way in which the boundaries to its activities are perceived by the organisation as a whole will certainly affect the course of its future development; it is also, as E. Miller and K. Rice
 have pointed out, a matter over which senior management has at least some control.

The development of a firm depends on the actual outcome of factors that are necessarily uncertain at the time of decision take different forms of reality as time passes. Whatever the economy and competitors may do in the future, it is desirable that the firm's current projects should be capable of leading to other profitable developments, rather than to dead-ends. The extent to which the investment system gives rise to projects which are appropriate in these terms is an important measure of its effectiveness.

6. What control is there over implementation of projects?

In many situations, new information becomes available after a proposal has been approved which would indicate desirable changes in the project; in the extreme case, the project itself may be shown to be irrelevant. If a lengthy budgeting process causes delay between the original conception of a project and its full implementation, competitive opportunities may be lost and the full benefits of the project missed. There is, therefore, a need for some control over implementation so that advantage can be taken of any new information or changes in conditions and so that the benefits from the project are realised promptly.

This kind of control over implementation could be achieved in several ways: by simple control procedures using the normal management chain, by setting up specific commissioning teams, or by making it the specific responsibility of some individual or department to check progress. This last type of control often exists over cash outlays; it could without difficulty be extended to cover the attainment of programme targets, but this may mean a change in the attitude with which these tasks are approached.

7. What sorts of post-mortem does the firm carry out and does this really enable the firm to learn from its experience?

Only if it knows how individual projects have prospered and why in some cases success is not achieved, can a firm learn from its own experience to improve the processes of conceiving, estimating, appraising and implementing projects.

An effective system of post-mortem must depend on adequate documentation and written justification of spending proposals. There is a danger that over-elaborate documentation could deter people from producing realistic estimates, but some effort must be made to record information in such a way that organised comparisons are possible. Since price inflation has a confusing effect on money figures, it may be better to break estimates down so that the basic units of output: quality, man-hours, etc., can be specified for each component of the proposal. Calling for such key points can help in controlling implementation, as well as making the results of post-mortems more useful in improving future estimates of cost, project timing, market reaction, etc.

Whether the organisation of post-mortems should be based on the normal management hierarchy, or should be made a function of some particular staff department, will vary from firm to firm. In some cases, it may be better to review a small proportion of projects in depth rather than all of them superficially; the projects to be reviewed should be chosen by setting up `control limits'. Existing data and reviews of completed projects, supplemented by subjective assessments, can give information about the degree of error which may be expected. Where results fall outside the expected margins of error, more detailed investigations can be made and the cause of variation may be taken into account in future proposals. The arguments here are identical with those for statistical quality control. Indeed, a post-mortem system should do for the investment system what quality control should do for the production system.
The Performance of the Total Investment System

Since the outcome must to some extent be uncertain when an investment decision is made, there will be risks that some accepted proposals will turn out to be unprofitable. Also there will be risks that some proposals are rejected which would have turned out to be profitable. An efficient system is one which balances the risk of accepting too many projects which turn out to be unprofitable and the risk of rejecting or failing to generate a large number of projects which would have been profitable if accepted.

In the long run, the performance of a firm's investment system may be evident from the growth or decline of the firm. However, there may be other confusing factors and we may want to assess the performance of the investment system without waiting till the end of the long run. One approach is by comparison with the requirements of capital budgeting theory or with the practice of other firms who seem to handle capital investment effectively. The components of the investment system can be assessed quantitatively against the seven points for review described previously; most published material about quantitative assessments concentrates on one component, appraisal, and the effect of different techniques for choice within a given set of possible investments. This limitation is arbitrary and quantitative methods can be used in assessing other components of the investment system; for example, the optimum degree of effort to put into making more precise estimates.

However, in order to evaluate the investment system in financial terms, broad assumptions are made about non-financial factors which must be taken into account in assessing the effectiveness of the investment system. One assumption, for example, is that decision-makers within the investment system operate in a predictable way and their variability will not greatly affect the comparison of systems. Some form of comparative anatomy of investment systems is therefore complementary with quantitative models of the system, and we return to a definition of a `good' investment system as one which generates and implements profitable proposals for a particular company. This requires that the investment system must be able to tolerate changes in the conditions in which it operates and be sufficiently adaptable that changes in market conditions, in government policy, competitors' plans or in technology, do not leave the firm without the capability of proposing and accepting appropriate projects.
Things We Know We Don't Know

It is to be hoped that research related to investment will illuminate the working of parts of the investment system where presently we have only poor understanding. We have seen, for example, that it is desirable to generate more proposals than limited resources can allow to be accepted, but we do not know yet how much more effort is needed to generate the extra proposals, nor whether the rate of generation could be sustained with a system which seems to the people having the ideas to turn down most of them. It is important, therefore, to find out more about the way in which ideas for investment are generated and how it is possible to stimulate this process.

The simulation methods which the Institute is currently developing will, it is hoped, allow comparison of the effects of changes in components of an investment system `in the dry' using a computer before making changes in the organisation of the company which may be irrevocable. This work must be complemented by further practical research; in particular on the interactions between one part of the investment system and another. One might suspect, for instance, that a change to a particularly rigorous appraisal system could lead to a damping down of the process by which proposals are generated, or that a more effective system of post-mortem would lead to improvement in estimating the effects of investment proposals. But in both these cases, further studies are needed so that useful quantitative statements can be made about these relationships with confidence. Further study might also bring, out the need for more satisfactory ways of assessing the appropriateness of different parts of a firm's investment system. In some areas, it is difficult even to know the extent of what we don't know. In discussing appraisal methods, we suggested, with others, that the need to preserve certain financial ratios in a firm's published accounts can be an important constraint in determining its investment plans. But how unalterable are these constraints? Do businessmen consider them important because they believe the city does? And does the city think them important because it thinks that industry does? Is there in this or in any other `norms' of investment behaviour (the 3-year pay-off period perhaps?) an element of mutual misconception? Another area for research is that of the influence of differing professional backgrounds of the participants in the investment system. What is the effect on a firm if, say, engineers form the dominant culture, or accountants, or marketing men? Are there differences between different firms and different industries which, if identified, could lead firms to benefit by making changes? By their very nature, questions like these cannot be examined in a context confined within any one firm; a research effort spanning different companies and different industries is needed.

More studies within firms will lead to better understanding of the way in which the parts of the investment system act together to form the whole." Indeed, the authors of this paper would be interested to hear from any firm which has studied or intends to study its investment system in this way. From the point of view of achieving a practical effect in the firm, as well as improving understanding of the way investment systems and the people in them behave, it is likely that the most useful studies will be those which are directed towards change and practical improvement in the firm. We would expect a firm taking this approach to gain much more from considering the total investment system as a subject for continuing development than it would gain by making changes only in its formal appraisal techniques.







� see, for example, R.R.Neild, "Replacement Policy", National Institute Economic Review, November 1964, and others.


� see the National Economic Development Council booklet "Investment Appraisal" H.M.S.O. 1965





� see, for example, Burns and Stalker "Management of Innovation", Tavistock Publications 1961


� Pelz and Andrews in their book "Scientists in Organisations" (Wiley, New York, 1966) discuss this and other questions affecting creativity in an organisation.


� see (for example) Financial Planning with a Corporate Financial Model. The Accountant Vol CLVIII Nos. 4858-4861. Jan-Feb 1968





� see Joel Dean, "Managerial Economics" (Prentice-Hall, 1959) and others.


� Burns and Stalker, "The Management of Innovation", Tavistock Publications, 1961.


� see D.J. Chambers, "Programming the Allocation of Funds Subject to Restrictions on Reported Results", Operational Research Quarterly,' Vol. 18, No. 4, December 1967


� . I.O.R. Monograph No. 2 "The Foundations of Investment Appraisal".


� M.M. Rosner, "Administrative Controls and Innovation", Behavioural Science, Vol. 13, No. 1, January 1968


� 1 E.J.Miller and A.K.Rice "Systems of Organisation" Published by Tavistock, London 1967





PAGE  
15

