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Investment decisions are of vital importance to all companies, since they determine
both their potential to succeed and their ultimate cost structure. Investments usually
entail high initial cash outflows and thus tie up substantial funds. Sound investment
decisions are therefore important. Yet, due to a highly complex and rapidly
changing business environment, they remain a challenging management task.

Effective appraisal methods are valuable tools to support investment decisions.
They have been the subject of discussion for several decades, particularly in the
1960s and 1970s. During this period, different approaches were examined, devel-
oped and refined to support aspects of investment appraisal such as multi-criteria or
simultaneous decision-making and the consideration of uncertainty. In the last
decade, these methods have been advanced further by insights from capital market
theory, such as options pricing and risk-return models.

A number of methods are included in this book, some of which—while exam-
ined in research journals—are not widely known or at least not widely described in
other textbooks. Investment appraisal methods are an important part of an academic
management accounting education, yet they are sometimes neglected in books and
university curricula. Due to its growing importance for companies, however, this
rapidly developing area of expertise has become increasingly relevant for potential
management accountants.

This book derives from a long-standing tradition in Germany and builds on a
successful German textbook by one of the authors (Gotze, U. 2014. Investitions-
rechnung. 7 ed. Berlin, Heidelberg: Springer). It describes a wide range of invest-
ment appraisal methods to support capital budgeting decisions and evaluates their
use, assumptions and limitations using illustrative examples and calculations.

The authors would like to express their gratitude to the following people who
made valuable contributions to this book: Prof. Jiirgen Bloech for his substantial
input on investments and their assessment and Dr. Fadi Alkaraan (Aleppo Univer-
sity) for his contribution to the discussion of strategic analysis tools in Chap. 1.
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Vi Preface

We hope that readers will find this new edition of the book helpful and to be a
valuable source in classroom use and in company practice.

Chemnitz, Germany Uwe Gotze
Auckland, New Zealand Deryl Northcott
Schmalkalden, Germany Peter Schuster

January 2015



This book is split into five main parts organised into nine chapters. After an
introductory part about capital budgeting and investment decisions, Part II
describes the basic methods of investment appraisal. They can be classified into
static methods (analysing an average period) and the most widely used discounted
cash flow methods. Part III then moves beyond the basic techniques to introduce
compounded cash flow methods and illustrates specific applications of discounted
and compounded cash flow methods.

Part IV deals with multi-criteria methods and the application of selected methods
for simultaneous investment and financing or production decisions. Methods and
models for the consideration of uncertainty form the concluding Part V of the book.
These are divided between methods and models applied to single investment
projects and those useful for investment programmes.

Each of the sections is organised in the same way, with a sequence consisting of
the Description of the model or method, an Example providing ample illustration
and practice in performing the investment appraisal calculation and the Assessment
of the model or method. Additionally, Key Concepts are highlighted throughout the
text. Finally, end-of-chapter Exercises are provided to reinforce and extend relevant
concepts, with Solutions to the exercises given at the end of the book. The suggested
Further Readings offer additional sources for readers who wish to research a topic
in greater depth.

The main target audience for this book is students of management, business and,
specifically, management accounting. However, the book will also interest business
practitioners concerned with investment decision-making and students engaged in
higher professional education. The instructional approach of the book combines the
delivery of overviews, as bases of understanding, with a detailed description and
discussion of relevant models and techniques, supported by extensive examples and
exercises. This combination of features aims to meet the needs of university
students around the world and provide all readers with a thorough insight into the
different investment appraisal methods, their uses, assumptions and limitations.
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Part |

Introduction



1.1 Characteristics and Classification of Investment Projects

Investments can be considered from different points of view. According to the cash
flow oriented perspective an investment project can be characterised by a stream of
cash flows starting with an initial investment outlay—a cash outflow. The basic task
for investment decision-making then will be to ascertain whether the future benefits
from the investment will make the initial outlay worthwhile.

Key Concept

An investment project is a series of cash inflows and outflows, typically
starting with a cash outflow (the initial investment outlay) followed by cash
inflows and/or cash outflows in later periods (years).

This approach on the one hand leads to relatively easy solutions through the use
of calculations that allow the stream of cash flows to be converted into (one or
more) measures of the investment project’s profitability. On the other hand, it limits
the analysis of benefits and returns to the effects of cash flows. At this point it is
crucial to remember that investment projects often show important effects other
than those easily measurable in cash flows (e.g. research and development
activities). Non-monetary effects are considered and described later in Chap. 6.

Other ways of looking at investments exist. Connecting investments to the
company’s balance sheet (since investments transform capital into assets)
emphasises the tying-up of capital. This capital budgeting perspective implies a
systematic approach to evaluating an investment as a long-term (or capital) asset.
The benefit of an investment project is then seen as the monetary value gained by
the company through acquiring a long-term asset in the form of increased future
profits and cash flows attributable to that long-term asset.

© Springer-Verlag Berlin Heidelberg 2015 3
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The cash flow oriented concept that is used throughout most of the chapters of
this book has the key advantage that anything that can be measured in cash flow(s)
can be transformed and combined into target measures for deciding about a
project’s profitability. In accordance with the definition used, an investment project
requires a long-term perspective and a long-term capital commitment. The invest-
ment appraisal methods mainly differ in the way they transform cash flows from
different years, the target measure(s) they use as the decision criterion, and the
assumptions they make.

Following the same line of argument, a financing alternative can be regarded in a
similar way, i.e. it is a project that starts with an inflow typically followed by
outflows and/or inflows. This reflects the close connection between investment and
financing alternatives and the methods used for appraising each of them.

Investment projects can take many forms. One way to classify them is according
to the fype of investment. Financial investments can be either speculative or
non-speculative and include, for example, shareholder deposits, the purchase of
investment certificates and real-estate funds. Investments in assets can be
subdivided into those concerning physical assets (e.g. goods, machines, equipment)
and those concerning ‘intangible’ assets (e.g. education, advertising, research and
development).

Figure 1.1 (adapted from Kern 1974, p. 14) shows a differentiation of physical
investment projects, classifying them according to possible causes for investments.

The distinction between foundational, current and supplementary investments
refers to the different phases of products or companies. Foundational investments
are linked with a start-up and they can be either investments in a new company, or
in an existing company’s new branch at a new location. Current investments are
replacement, major repair or general overhaul investments: a simple replacement
investment is characterised by the substitution of equipment without a change in its
characteristics. Frequently, however, the substitute is an improved, non-identical
asset. In this case the substitution might also be viewed as a rationalisation and/or
expansion investment, making its classification potentially ambiguous.

Supplementary investments refer to investments in equipment in existing
locations and they can be classified as expansion, change, or certainty investments.
The first type (expansion) leads to a rise in either the capacity or the potential of a
company. Change investments are characterised by the modification of certain
features of the company for varying reasons. Within this category, rationalisation

1. Foundational investment

2. Current investment
a) Replacement investment
b) Major repair or general overhaul investment

3. Supplementary investment
a) Expansion investment

Fig. 1.1 Classification of b) Change investment (e.g. rationalisation, diversification)

. c) Certainty investment
investments




1.1 Characteristics and Classification of Investment Projects 5

investments are primarily driven by a requirement to reduce costs (e.g. caused by
changed volumes of sales of existing products), while diversification investments
arise from the need to prepare for changing production programmes. The
demarcation between expansion and change investments can be problematical,
since an increase in capacity is often accompanied by a change in the company’s
characteristic features.

Finally, certainty investments are those that aim to reduce risk in a wider sense.
Examples might include buying shares in suppliers of raw material or in research
and development companies.

Another possible classification criterion is the operational area that drives the
investment. For example, investments can be categorised as being for procurement,
production, sales, administration, or research and development. This can be a
helpful classification when investment projects are isolated within one operational
area and have little or no impact on other areas. However, many investments that
are instigated by one operational area affect other parts and other decisions of a
company, especially in regard to the availability of internal financial funds.

To illustrate, consider investments in a production plant. The procurement of
these long-term assets is primarily decided based upon assumptions about future
production. However, an expansion investment carried out to manufacture a new
product type (for example) is an interdependent investment project, requiring
considerable co-ordination of decisions from areas like sales, production, financing,
human resources and research and development. Since the investment links to the
company’s environment in many ways, it is not just a production-related decision.
In such instances, companies should be regarded as open systems and investment
decisions should pay attention to the diverse effects that an investment can have.
Sometimes, classifying investment projects by operational area can be counterpro-
ductive in this regard.

The final, very important, classification criterion is the level of uncertainty an
investment entails. A situation of perfect certainty in regard to the effects of
investments rarely exists, since investments generally show long-term future
effects. However, uncertainty can vary substantially and it is possible to differenti-
ate between relatively certain or uncertain investment projects. For example, a
financial investment in fixed-yield bonds can be regarded as entailing little uncer-
tainty. In contrast, investments to manufacture brand-new products usually involve
considerable uncertainty in regard to sales potential, market success, and produc-
tion processes that are not yet well established. Another example is investments in
research and development, for which future resource requirements and outcomes
(in terms of usable results) are extremely uncertain. For such investments, the
necessary forecasting of uncertain cash flows is both difficult and inexact.

Although it is common to categorise investment projects as outlined above
(based on cause, operational area, or level of uncertainty), some other project
characteristics may be relevant to how they should be appraised. The first of
these relates to whether the outcomes of the investment are readily quantifiable.
The investment appraisal methods described in Part II assume that all effects of an
investment can be measured in monetary terms (e.g. cash flows or costs and profits)
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and attributed to both certain periods and certain projects. But, qualitative
differences can exist between competing projects and therefore need to be consid-
ered. Projects with substantial qualitative outcomes require different appraisal
methods to those with exclusively quantitative/financial outcomes.

Also, time-related differences may exist. A project could involve either a limited
or an unlimited time horizon (e.g. for a financial investment), which will affect how
it should be appraised. Other differences can result from whether a project is a
stand-alone investment or links into subsequent projects. Investment projects can
have no subsequent projects, a limited number, or an unlimited number of
subsequent projects. These different forms may affect the profitability of the initial
project (they are described in Chap. 5, Sect. 5.3).

In summary, investments exist in multiple forms: single or multi-purpose;
certain or uncertain; isolated or interdependent; with limited or unlimited time
horizons; stand-alone or connected with subsequent projects. All must be consid-
ered using appropriate investment appraisal methods. These are applied within a
decision-making and control approach that primarily focuses on projects or
programmes, i.e. makes decisions about a single investment project or a set of
interrelated projects. The decision process usually is called capital budgeting and
relates to long-term capital investment programmes and projects that must be
assessed by investment appraisal.

Key Concept

Investment projects can be categorised in many different ways. As they have
substantially different characteristics, investment projects may require differ-
ent investment appraisal methods to appropriately assess their impact, value
and profitability.

1.2  Investment Planning and Investment Decisions

The life cycle of an investment can be regarded as consisting of specific phases. The
main phases of this life cycle are: planning, implementation and utilisation. Since
the appraisal of investment projects is part of the planning phase, this book focuses
on planning rather than issues related to project implementation and utilisation.

In the following discussion, investment planning will be considered from differ-
ent perspectives, first as part of the management process and second, in more detail,
as part of the specific capital investment decision-making process.

1.2.1 Investment Planning as Part of the Management Process

The planning phase involves preparing to make decisions about one or more
investments, including identifying the types of investment projects necessary to


http://dx.doi.org/10.1007/978-3-662-45851-8_5
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1.2 Investment Planning and Investment Decisions 7

achieve the company’s objectives. These projects should be closely linked to the
company’s strategy. The search for alternative projects and the information acqui-
sition that is required to define and assess them form an important part of the
planning process, which is concluded by the selection of the investment project to
be undertaken. During the implementation phase, detailed project planning is
followed by the construction or acquisition of the asset. As soon as this is finalised,
utilisation can start and the investment project can begin to earn returns for the
company.

The capital budgeting process can be regarded as a specific kind of management
process within a company. Figure 1.2 (Gotze 2014, p. 16, with further references)
shows phases of the management process, which typically entails planning and
control activities.

Planning requires many pieces of information and has multiple aims, including:

¢ Identifying risks and uncertainties

» Incorporating options and increasing flexibility
* Reducing complexity

» Identifying and exploiting synergistic effects

¢ Formulating targets

* Achieving early warning of problems

‘ Planning
S Goal setting «---=-=-==-=-==s=rseenmy
----------------- » Problem identification «----------------;
° o
= ->» Search for alternatives ---------- Forecast <--------1 -
< =
g g
; +-------» Assessment and decision-making <--------- ‘5
[ | 2
£ B =
> > Implementation <------==---s=--r-oo > Sl
= v
- . . o
© Realisation =
= o
= = -
S > Setting of Determination L o
8 target values of actual values qu
o
= t----------- 3 Target-actual comparison --=-=-==---=--
-------------------- » Variance analysis -----------------o---
Control ‘

Fig. 1.2 Phases of the management process in companies
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» Co-ordinating functional plans and sub-plans
» Enabling control processes

¢ Securing information

* Motivating employees and collaborators

Investment planning can be viewed as following the phases of the management
process shown in Fig. 1.2. Goal setting will both influence awareness of the
problems (and thus the search strategies for solutions) and provide a framework
for the assessment of possible solutions. Different forms of goals exist. Formal
goals (for instance to increase shareholder value, profits, or employment stability)
provide the high-level criteria for assessing the consequences of investments.
Substantive goals are derived from these formal goals and relate to the steps
required to fulfil the formal goals (such as adaptations of the product types and
qualities to be produced). After the operationalisation of the goals, uncertainty and
risk, and especially risk attitudes, must be considered.

Problem identification and analysis forms the next part of the investment
planning process. The aim here is to assess the present situation, anticipate the
forecasted future development and identify the deviation between the two, so that
the benefits of a potential investment can be anticipated. The third phase, the search
for alternatives, identifies possible investment alternatives that might be suitable
options to address current problems and future needs.

Forecasting and assessment and decision-making form the final phases of the
planning process. They require that information is gathered to forecast the future
impact of alternative investment projects and that suitable analyses (usually mainly
financial) are carried out to select the best investment options.

1.2.2 Investment Planning as Part of the Capital Investment
Decision-Making Process

This book will present detailed calculative analyses that can be used to support
capital investment decision-making, and there is no doubt that these sorts of
rigorous financial analysis tools are important for supporting well informed
decisions. But, what else goes into capital investment decision-making in
organisations? As noted in the introduction, there is more to planning capital
investment projects than financial analysis alone.

A key theme of this chapter is the need for capital investment planning and
analysis to be supported by an effective decision-making process that fits with, and
enhances, organisational strategy. The capital investment choices that companies
make are shaped by current strategy, but they also play a part in allocating
substantial resources that will influence future strategy. This chapter will consider
how investment analysis forms part of a broader, strategic decision-making activity.
It describes how financial analyses fit into the overall decision-making process and
what other activities are important in making well informed and effective capital
investment decisions. In the next chapter, several emergent strategic analysis tools
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are described that have been proposed as useful supplements to existing capital
investment analysis techniques. The discussion of these topics is motivated by the
importance of taking a balanced approach to capital investment decision-making in
practice, synthesising rigorous financial appraisal with good decision-making pro-
cesses and sound strategic analysis.

The analysis tools presented in this book are used to evaluate the profitability of
capital investment opportunities. However, before such analysis tools can be
applied, several other decision-making steps are necessary. Similarly, further
steps are required after the financial analysis is undertaken, to ensure that a capital
investment project has a successful outcome. Taking account of all of the necessary
steps, investment decision-making can be represented as an ordered process, as
shown in Fig. 1.3. The remainder of this section will describe each of the decision-
making steps and show how financial appraisal methods fit into the overall process.

Developing the capital investment strategy
Capital investments should not be made on an ad hoc basis, but should link into the
organisation’s existing and planned investment programme. This investment
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programme should in turn be driven by the company’s long-term strategy. Strategy
will dictate the kinds of products, markets and technologies the organisation wants
to invest in, and so proposals to invest in projects outside these guidelines are
unlikely to gain support and commitment or to be approved for funding. Through-
out this book it will be assumed that the strategic objective of capital investment
decision-making is to invest in projects that will maximise the company’s wealth
(an exception is presented in Chap. 6). However, for some organisations, or at some
stages of an organisation’s life-cycle, other objectives are more appropriate or
similarly important, such as the continued survival of the company, the
maximisation of sales, or the provision of services at the lowest cost (for example,
in public sector organisations). Whatever the organisation’s strategy, it should be
translated into guidelines and limitations as to what sorts of investment projects are
likely to be acceptable from a strategic standpoint. These guidelines should be
clearly communicated to organisational personnel when capital investment policies
are developed and disseminated.

As part of integrating organisational strategy into the capital investment process,
an investment budget should be planned for each year or preferably for several
years to come (planning such a budget can be supported by the use of models for
simultaneous decision-making, as described in Chap. 7). Project ideas should then
be considered some time in advance of expected investment. For example, there
may be a June deadline for proposing projects to commence in the year starting the
following January. Projects that are eventually approved for investment are then
included in the capital budget, which is a statement of spending intentions, and
funds are earmarked to pay for budgeted projects. The advantages of this approach
are that capital expenditure is planned according to agreed strategic aims, and
decisions are based on direct comparisons between competing projects. Also,
funding can be arranged in advance and there are fewer surprise expenditures to
create cash flow problems for the organisation.

The disadvantage of this system, however, is that it is fairly inflexible and can
reduce the organisation’s ability to respond quickly to unplanned investment
opportunities. If a project idea comes up that was not anticipated in the company’s
investment strategy or included in the capital budget, it may be delayed or even
excluded. Indeed, it is often difficult to get funding for such last minute
investments, since previously approved projects are usually given priority. To
avoid this disadvantage, capital investment projects could be considered at any
time of the year, without fixed deadlines for compiling a planned budget. However,
this makes it difficult to compare projects that are competing for limited funds,
since they are proposed at different times and decisions are made without knowl-
edge of what opportunities might arise next. A balance between the first (planned)
system and the second (ongoing) approach is usually best. Organisations should
aim for a systematic approach that fits with strategic goals, while still retaining
some flexibility and discretionary funds for unplanned investment opportunities
that might arise during the year.
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Generating investment ideas

Once the capital investment strategy is developed and budgetary processes are
established, the rest of the process relies on the generation of good investment
ideas (step 2 in Fig. 1.3). Projects do not just exist simply to be discovered—
opportunities for investment need to be recognised or created and then exploited. In
fact, the success of a company’s capital investment programme often depends more
on its ability to create profitable investment opportunities than on its ability to
appraise them.

Ideas for capital investment may come from people throughout the organisation,
from senior managers to people working in technical or production positions. For
instance, a plant manager might be able to identify ways in which expanded
capacity or updated machinery could increase the efficiency of a production
process. It is important to encourage everyone to communicate their ideas for
investment and to seek advice on proposed projects from people in relevant areas
of expertise.

A two-stage decision approach can be a good way of encouraging investment
ideas. First, all organisational personnel are encouraged to put forward any prelimi-
nary, undeveloped ideas they have. These ideas are then reviewed in the first stage
and those which do not seem viable are screened out using relatively simple
decision criteria (see the next decision-making step, described below). The more
promising ideas continue to stage two, in which thorough financial and strategic
appraisals are carried out. It is important to recognise that even projects that do not
come to fruition may generate ideas and information that benefit future
investments; so unsuccessful projects are not just a waste of time and effort.

Defining and presenting potential investment projects

An investment idea cannot be evaluated until it has been properly defined and
presented (step 3 in Fig. 1.3). Consider an example where defective production
output has been identified as a problem. Although an opportunity to invest in
improving performance has been recognised, there is no real ‘investment proposal’
until possible solutions are identified, technical specifications collated, costs and
time-scales ascertained, and likely benefits estimated.

At this definition stage of the decision-making process, the company must be
clear about what information is required about a potential investment project and
what format the proposal needs to take. The company’s capital investment
procedures manual should set out the requirements for project information and
the format of the formal proposal. Preferred terminology must be specified and
defined, and project appraisal methods and criteria should be made clear.
Standardised proposal documentation should be used where possible to make
project comparisons easier. However, since the nature and characteristics of
projects can vary, project proposal forms need to allow for flexibility, for example
in the life-span, costs and benefits of projects. Too much flexibility will reduce the
comparability of proposals so a balance must be struck to suit the particular
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organisation and the types of projects it considers. The design of these forms should
draw on experiences with a range of recent projects.

The project proposal documentation must contain all the information required to
carry out a full financial analysis of the project. It should also demonstrate how the
project links to the organisation’s strategic plans and identify any qualitative
benefits it might have. Since project proposals may be reviewed by high level
managers or board members whose expertise lies in areas other than those
associated with a particular project, it is important that project technical details
are summarised and presented in a clear and comprehensible way. All facts and
figures included in a project proposal should be supported by reference to sources of
information or investigations carried out. Attached working papers should record
any calculations and assumptions made when putting together the project proposal.
These supporting papers should be well organised and clear because they may need
to be consulted when the project is being analysed. The project proposal should
identify the ‘critical variables’ that will determine the success or failure of the
project. For example, the success of an expansion project may depend on the price
of additional raw materials and the market demand for increased output. Once
critical variables have been identified, the project proposal should indicate worst-
case, best-case and most-likely scenarios for these variables. These scenarios will
form the focus of sensitivity analysis to examine the riskiness of the project (for a
detailed description of sensitivity analysis, see Chap. 8, Sect. 8.3). Finally, the
formal project proposal should be signed by the people initiating the project, and
should indicate who would be responsible for commissioning, installing and run-
ning the project.

At the project definition and presentation stage, more than one option should be
considered where possible. In the case of a project to reduce production defects, for
instance, options might include:

* Modifying the existing production plant.
» Replacing the plant with similar technology.
e Completely overhauling the production technology.

Each option may have quite different costs and benefits, even though it is
directed at solving the same problem. It is important that the company’s capital
expenditure proposal documentation requires the project initiator to identify
options that have been considered, and to justify why a particular choice is
recommended.

Projects are often divided into categories as part of the definition stage. In
Sect. 1.1 it has been outlined how projects might be classified according to their
purpose (see Fig. 1.1), their operational area (e.g. marketing, production, research
and development etc.), or their level of uncertainty. Other categorisation options
might focus on investment size, or the extent to which the investment is essential
(e.g. for legal reasons, or to ensure business sustainability) or elective. In particular,
the size of a capital project often dictates the organisational level at which it can be
approved. Smaller projects may not have to be considered by a full capital
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investment committee. For example an organisation may allow a divisional man-
ager to authorise expenditure up to €50,000 and a regional manager up to €100,000.
However, larger projects usually require systematic review by a capital investment
committee with final approval granted at a senior level, such as by the chief
financial officer, chief executive officer, managing director or board of directors.

The classification of investment types also has implications for the subsequent
financial analyses and decision criteria that will be applied to each project. First, the
emphasis of financial appraisal will differ between project types. For example,
equipment replacement projects may focus simply on incremental savings expected
from a new asset. Expansion and strategic projects will need to consider less certain
information about markets, competition and capacity constraints. The analysis of
legislatively required projects focuses on finding the least-cost alternative for
achieving the desired (or required) outcomes. Second, the uniform interest rate
used (i.e. the required rate of return) for project acceptance can be varied for
different categories of projects (this may be interpreted as a risk-adjusted analysis,
an approach that is described in Sect. 8.2). The main reason for this is the different
risk profiles of investments. Replacement projects concern activities the
organisation is familiar with, so they involve relatively little risk. Expansion
projects are of higher risk, because the inputs, outputs and scale of the project
might be hard to predict. Strategic projects may be even riskier, because they move
away from familiar activities towards new areas where the organisation has less
knowledge of costs and benefits. In many cases, it is demanded that the greater the
risk the higher should be a project’s expected return to compensate for that risk, so
the preliminary categorisation of a project during the definition stage can have a big
impact on how it is appraised.

Once the definition and proposal-presentation phase of the decision-making
process is complete, the company should have a good sense of what investment
options exist, their scope and impact, and what likely costs and benefits they
involve. However, they won’t all be good investment prospects. So, the next
stage is important to ensure that only promising projects, which fit with the
company’s strategy, proceed further to full financial appraisal.

Screening investment projects
The preliminary screening of capital investment proposals (step 4 in Fig. 1.3) weeds
out projects which are clearly not viable and which do not warrant further investi-
gation. It is useful, particularly in large organisations, to have a capital investment
committee that screens all but the smallest capital projects. Members of this
committee should represent a range of expertise in key areas (such as production,
marketing, engineering, strategic planning and finance) and be headed by a senior
financial manager, or perhaps the organisation’s chief executive officer or manag-
ing director.

The screening stage is critical to a successful capital investment process, since it
is here that a first decision is made about which projects will be given serious
consideration. Although screening criteria can be simple, they should be applied
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systematically to ensure that mistakes are minimised and promising investment
opportunities are developed and exploited.

At its most simple level, screening can be based on a qualitative evaluation of a
proposal. For example, a project idea might be eliminated at the screening stage if it
is physically impractical, beyond the skills and experience of organisational per-
sonnel, or not in keeping with overall strategy. Qualitative screening relies on
common sense and the experience of the capital investment committee. Simple
financial analyses, such as the static payback period method (see Chap. 2) can be
carried out in addition to qualitative screening, as a first test of the project’s
economic viability. Projects that take a long time to recoup their initial cost may
be considered detrimental to the short to medium term liquidity of the organisation,
so they may be screened out. Of course, it is dangerous to compare projects on the
basis of their payback period if some projects are short lived (operating for say 2—5
years) while others are inherently very long-term in nature (running for say 10-20
years). Long-life projects are highly unlikely to pay back quickly, even though their
eventual benefits might be substantial. In the screening stage, it is quite easy to spot
unusually long-term projects and to ensure that they are not inappropriately
ruled out.

Taking into account both qualitative and financial measures, the following
questions should be asked when screening projects:

¢ Does the organisation have a choice about whether to invest in the project, or is it
essential (perhaps for legislative or safety reasons)?

¢ Does the project fit within the organisational strategy?

¢ Is the idea technically feasible?

* Are the required resources (money, time and expertise) available to implement
the project?

« Has this type of project been successful before, either for this organisation or for
other organisations?

« Is the project considered too risky or uncertain?

* Does the project meet simple financial screening criteria?

After a project proposal has met preliminary requirements of feasibility and
economic desirability (as for projects A, D and F in Fig. 1.3), it then moves on to a
more rigorous assessment in the next stages of the capital investment process.

Formal analysis of projects

At this stage of the capital investment process (step 5 in Fig. 1.3), the company
would employ a sophisticated financial and risk analysis using the methods outlined
in this book to evaluate the economic viability of capital investment projects.
Although accountants usually undertake this financial analysis, they should work
in conjunction with the capital investment committee for all but the smallest
projects, to draw on a wide range of expertise in areas such as production,
marketing, engineering, strategic planning, and finance.
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Before the financial analysis can be carried out, the capital investment commit-
tee must be satisfied that the formal project proposal contains sufficient information
to complete a rigorous economic appraisal. Sometimes further information will be
sought at this stage, or capital investment proposals may be sent back to the initiator
for re-formulation. The committee should assess how realistic projected proposal
cash flows are, and check that important variables are picked up in a project’s
sensitivity analysis. Of course, some types of proposals (for example those which
are legislatively required) have less stringent information requirements at this stage,
because the financial analysis results are less likely to determine the ultimate
decision.

The various tools for financial and risk analysis are, of course, thoroughly
reviewed in this book so are not discussed here. However, this analysis stage
calls for a consideration of both financial and non-financial (or strategic) aspects
of a project, so that a balanced evaluation of its overall costs and benefits can be
made and it can be ranked against other competing projects. For some projects, for
example low-risk replacements of existing assets, only financial results may be
relevant. For projects where both financial and non-financial elements are impor-
tant, there is no easy rule for weighing up these various factors. The final decision
must be left to the judgment of the capital investment committee, since there are
few hard-and-fast rules for how to incorporate qualitative aspects of a project into a
capital investment appraisal (however, see Sect. 1.2.3 for some suggested
approaches). Of course, intuition can be helpful at this stage of the decision-
making process, particularly when it comes from experienced members of the
organisation. People should be asked to justify and explain their intuitions, how-
ever, and intuition should complement the results of the financial analysis, not
replace them.

To summarise, the analysis stage of the decision-making process does not begin
and end with financial analysis. The capital investment committee must also:

* Review the organisation’s capital investment strategy and how projects fit
with it.

o Identify any constraints on the funds available for investment in the current
period.

» Rank projects in order of desirability.

e Choose a portfolio of the best projects that can be afforded.

» For projects that have not been selected, check:
(a) Will there be unacceptable negative effects from rejecting these projects?
(b) Can any be delayed rather than rejected?
(c) Can any be modified to make them more acceptable?

« Make a final selection of projects to be funded.

Once the final project choices are decided upon, the planning phase of the capital
investment activity is complete. However, further decisions and actions remain to
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ensure that capital projects are effective and that the organisation gets the most it
can from its decision-making efforts.

Implementing capital investment projects
Even the best capital investment decisions may be ineffective if project implemen-
tation (step 6 in Fig. 1.3) is poorly managed and executed.

It is the task of a designated project manager to oversee the physical construction
or installation of a capital asset and to ensure that the project is adequately
monitored (this is discussed next). The project manager should be someone techni-
cally skilled in the area, but who can consult with finance and accounting staff.
Alternatively, some organisations may use implementation teams, where people
with expertise in a variety of relevant areas contribute to the project’s development.

Examples of specific tasks to be performed during implementation include:
reviewing engineering specifications; finalising the contract price for equipment
or construction requirements; ensuring that suppliers can meet the needs of the
project; overseeing the development, commissioning and/or installation of the
project; and arranging for any necessary re-training of employees. Project imple-
mentation also requires setting-up effective information systems that can provide
feedback on progress, results and critical variables identified in the project pro-
posal. It is useful at this stage to design any subsequent post audit of a project,
taking into account the key variables the review will focus on, the responsibility of
personnel for providing project information, and the timing of the audit. If post-
audit requirements are considered from the start, it is much easier to identify and
collect relevant information on the performance of a capital project. The post audit
phase, which facilitates feedback and learning, is outlined next.

Project monitoring and post audit

Project monitoring and post audit provide information for the ‘feedback loop’ in the
capital investment decision-making process. In some cases, this feedback can help
to identify projects that are deviating from expectations so that problems can be
rectified and poor financial outcomes avoided. In other cases, however, the feed-
back may come too late to help the current project, but it can still help the company
to learn and improve future investment decisions and/or implementations.

This review process comprises two main stages. The first, project monitoring, is
more likely to identify a need for intervention in a current project since it is
conducted while the project is in its early stages of implementation. Project
monitoring should focus on a combination of physical measures (e.g. early
indications of production volumes from a new manufacturing installation), and
financial measures (e.g. how much has been spent). Monitoring systems must be
able to quickly identify deviations from ‘benchmark’ performance variables or
timing criteria, and should utilise regular expenditure reports to monitor costs
against the original, approved investment plan.

The second stage, project post audit, occurs once a project is well established
and operating to its expected capability, so that the actual outcomes of the project
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can be assessed. For example, an investment to install a new production line might
be reviewed after it has been in operation for an entire production cycle. That way,
implementation costs and on-going performance can be observed and compared
with initial estimates submitted in the project proposal. Because it occurs after a
project is up and running, post audit has limited potential to correct problems in
current projects. However, it does have four important benefits:

e To check that spending and specifications conform to the plan as approved.

« To increase the likelihood that capital expenditure proposals are realistic (since
project initiators will know that the actual outcomes will be compared to their
proposal).

¢ To identify factors that can lead to the success or failure of projects.

* To learn from past experiences and improve the capital investment process.

There are many possible sources of post-audit data, including: project files (for
example: contractors’ or engineers’ reports, implementation log-books, warranty and
service agreements, requests for specification or funding changes); organisational
files (for example: accounting records, cost codes which trace expenditures to
projects; legal/planning documentation); interviews with people involved with
implementing and running the project; and customer feedback (for example about
improvements achieved in quality or service).

While the overall aim of collecting this information is to facilitate feedback and
learning, project post audit can also refer to particular stages of the capital invest-
ment decision-making process. For example, a decision audit reviews the effective-
ness of the steps leading up to the decision to invest, i.e. project identification,
screening, putting together the formal project proposal, the financial analysis, and
the ranking and selection process. It checks that laid-down procedures were
followed and notes any irregularities and their consequences. This type of audit
can be very useful in improving the organisation’s decision-making processes.

If, however, a company wishes to review the steps that occur after a decision is
made to invest, it may choose to conduct an implementation audit. An implementa-
tion audit seeks to establish whether differences between planned and actual project
outcomes are due to inaccurate planning or poor commissioning and implementa-
tion. The information generated can be a useful basis for assessing the performance
of both the investment decision-makers and the project implementation team.

If a more general, strategic overview of a project’s outcome is desired, a final
audit may be appropriate. This considers how well the project supports the
organisational strategy and identifies lessons for the future. It usually occurs a
long time after the project is implemented so that the strategic impact of the project
can be assessed. The success of the final audit depends on having a clear statement
of organisational strategy and capital investment objectives, so that actual project
outcomes can be compared with long-term plans. The sorts of questions that will be
asked during a final audit include:
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» Does the project fit within the organisational strategy (1) as it existed at the time
of the investment decision and/or (2) as it exists now?

» Have strategic benefits (e.g. increased market share, improved price competi-
tiveness, expansion into overseas markets) been obtained?

e How do qualitative outcomes (e.g. product quality, employee working
conditions, reduced environmental impact) compare to what was expected?

« How have changes in the operating environment affected the project?

¢ Has top management commitment to the project been appropriate?

» Has responsibility for mistakes been allocated and actioned?

Many companies choose to employ a combination of decision, implementation
and final project post audits, since each provides feedback about different aspects
of the decision-making process and outcomes. However, since post audits are
time-consuming and costly it is usually best to make a limited selection of projects
to be post-audited, perhaps focusing on those that have experienced problems,
required the greatest expenditure, or are perceived as particularly risky or
strategically important. It is also helpful to post audit projects that are ‘typical’
for the company, since the lessons learnt can be applied to a good number of future
projects.

In general, any post audit exercise should compare a project’s actual financial
results to the figures produced in the financial analysis stage of the capital invest-
ment process (e.g., the net present value that was calculated). It should focus on
those aspects of an investment that were identified as critical to the success of the
project, rather than necessarily being a comprehensive review of all aspects of the
investment. For example, did the project really increase production output by 5 %,
reduce labour costs by 10 % or increase market share by 15 %? If not, then why not?
Was it because the project was not implemented properly, because changes in
operating conditions were not adequately anticipated, or because the original
project proposal was poorly thought out or over-optimistic? If any of these
problems are identified, the organisation can learn from the post-audit and improve
future decision-making and implementation.

Summary: the capital investment decision-making process

This section has outlined the various stages of the capital investment decision-
making process. The financial analysis models reviewed in this book are crucial to
the rigorous examination of projects in step 5 of Fig. 1.3 (analysis, ranking and
selection of projects) and the less complex financial analysis methods (such as
payback period calculations) are often employed at an earlier stage (step 4), when
projects are screened so that only potentially viable projects are subjected to full
appraisal.

The key message of this discussion, however, is that sound financial appraisal is
not the only important part of investment decision-making. The success a company
has in directing its capital expenditure towards projects that create wealth and
promote organisational goals depends on the entire decision-making process. This
means that the generation, definition and screening of project ideas have to be done
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well before thorough financial analyses are completed. Also, project implementa-
tion has to be well managed so that the potential benefits of an investment are
realised. Finally, the company needs to review its capital investment processes and
outcomes so that it learns for the future and continues to improve its investment
activities. All stages of this decision-making process must be well planned and
executed, so that good investment ideas are identified, appropriately analysed and
effectively implemented. Rigorous financial analysis will not help projects that are
bad ideas to start with, nor does it mean that projects are successfully implemented
to achieve their maximum contribution to the company.

The capital investment decision-making process presented here is tightly cou-
pled with the company’s strategic planning. Strategy will shape the choice of
investment projects and, in turn, the choice of projects will dictate the company’s
future strategic direction. The decision-making process, from idea generation to
project post audit, must reflect the strategic goals of the company if capital
investment projects are to support the achievement of those goals. With this in
mind, now some emergent analysis tools that can be used to supplement rigorous
financial analysis with an evaluation of the strategic dimensions of capital invest-
ment projects will be reviewed.

1.2.3 Strategic Analysis Tools Supporting the Capital Investment
Decision-Making Process

While important in themselves, even the most rigorous financial analysis tools
cannot capture all of the strategic dimensions of capital investment projects, since
many of them are not amenable to quantification. Consequently, researchers have
looked for other analysis tools that do help decision-makers to incorporate these
important aspects.

Broadly, two avenues have emerged for developing alternative strategic invest-
ment appraisal techniques. The first involves modifying established approaches to
incorporate neglected ‘strategic’ project benefits. Fuzzy set theory and the analytic
hierarchy process fit into this category (an approach using these methods will be
explained later, various methods supporting multi-criteria decision-making are
presented in Chap. 6). The second avenue involves drawing on analytical
frameworks that are significant departures from conventional financial and risk
analyses. These latter approaches are usually drawn from outside the traditional
accounting or finance domains, having emerged in project management, strategy
and technology fields, for example. Three such approaches that have been linked
with strategic investment decision-making will be described now.

The balanced scorecard

KapLaN and Norton (2001) devised the popular ‘balanced scorecard’ as a frame-
work for linking financial measures of performance with non-financial measures
(focused on customers, internal business processes, and innovation and learning), to
give managers an integrated framework for managing and evaluating their
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businesses. They advocated the balanced scorecard as a strategic management and
decision-making tool, which suggests that it may be a useful tool for capital
investment decision-making, too (for a detailed description see KapLaN and NorRTON
2001).

The balanced scorecard provides a framework within which financial analysis
tools (such as net present value (NPV), see Sect. 3.2) can be used alongside
non-financial considerations of customer/user outcomes, internal business impacts
and innovation and learning outcomes. Using this approach, established financial
analysis techniques can be combined with other metrics that evaluate the project’s
strategic fit. This multi-dimensional appraisal usually requires significantly more
input from top management than traditional capital investment analysis, thus
compelling top management to take a broad, strategic view of investment projects
rather than leaving their assessment to financial experts. This increased involve-
ment of senior managers is, in itself, a useful side effect of using this strategic
analysis tool.

To use a balanced scorecard approach in investment appraisal, it is necessary to
weigh up various (quantitative and qualitative) aspects of a project and arrive at
some final project ‘score’ (techniques for multi-criteria making that may be useful
to calculate this score are described in Chap. 6). This is not an easy process and may
require long periods of negotiation and deliberation about what the key aims and
outcomes of a project might be. However, the process of negotiating through these
issues has some benefits. It forces managers to consider how the capital
budget aligns to strategic goals, and it requires consensus building that focuses on
the entire organisation rather than departmental concerns.

As a framework for aligning financial and strategic project considerations, the
balanced scorecard appears to have some potential, therefore. The challenge in
applying it relates to the usual practical considerations of implementing balanced
scorecards—how to select the key indicators and operationalise the ‘balancing’ that
must be achieved between them.

Strategic cost management analysis

Noting the need to evaluate projects’ strategic issues as well as their cash flows,
SHANK and GovINDARAJAN (1992) described strategic cost management (SCM) as an
appropriate framework for giving strategic issues much more explicit attention in the
investment decision-making process. SHANK and GOVINDARAJAN’S SCM framework
comprises three related elements: value chain analysis, cost driver analysis and
competitive advantage analysis. The first element, value chain analysis, is a useful
tool for identifying strategically important, value-creating activities and developing
appropriate competitive strategies. The ‘value chain’ is “the linked set of value-
creating activities all the way from basic raw materials through to component
suppliers, to the ultimate end-use product delivered into the final consumers’
hands” (SHANK and GoOVINDARAJIAN 1992, p. 40). Its analysis focuses on finding
opportunities, within the company’s segment of the value chain, to enhance customer
value or lower costs. Value chain analysis can produce quite different investment
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decisions to those obtained using traditional financial analysis techniques, particu-
larly where impacts on upstream and downstream value chain linkages are an
important aspect of the decision.

Strategic cost management blends value chain analysis with cost driver and
competitive advantage analyses. The first of these requires that cost drivers be
carefully analysed so that their impact on the company’s cost structure and com-
petitive position are understood. In regard to capital investment decisions, struc-
tural cost drivers (i.e. those that relate to the company’s explicit strategic choices)
will flow from an investment decision, so their impact on future cash flows must be
appropriately identified. Competitive advantage analysis completes the SCM pic-
ture with an evaluation of whether a project’s achievable benefits are consistent
with the company’s competitive positioning strategy. Using an SCM approach to
project appraisal requires that the project’s ability to contribute to the chosen
strategy (such as enhancing differentiation, or lowering costs) is explicitly
considered. It offers a useful supplement to financial appraisal of investments,
therefore.

Technology roadmapping

Since new technology projects comprise a substantial portion of strategic capital
investments, developments in technology planning and appraisal offer insights for
strategic project analysis. One such recent development is ‘technology roadmapping’,
a planning process whereby a team of experts develops a framework for organising
and presenting the information needed to make technology investment decisions. As
part of the roadmapping process, this team attempts to project the needs of tomorrow’s
markets, and produces charts and graphs that identify the links between technology
and business needs. This process can contribute to the definition of technology
strategy by assisting managers to identify, select and develop technology alternatives
to satisfy future service, product or operational needs.

The concept of technology roadmapping has gained widespread recognition,
particularly in U.S. companies. According to its proponents, technology roadmapping:
(1) helps an industry to predict the market’s future technology and product needs,
(2) defines the ‘road’ that industry must take to compete successfully in tomorrow’s
markets, (3) guides technology research and development decisions, (4) increases
collaboration, shared knowledge and new partnerships, (5) reduces the risk of costly
investment in technology, and (6) helps the industry seize future marketing
opportunities.

Since a key aim of technology roadmapping is to look within and beyond the
company to ensure that the right capabilities are in place to achieve strategic
objectives, it has clear potential application to investment decision-making. The use
of this approach for strategic investment analysis can help to balance long-term,
strategic issues alongside near-term financial performance and to ensure that projects
fit together well to enhance the company’s value. However, the idea of using
technology roadmapping to support capital investment decision-making is very
new, so there is a lot to learn about how it works in practice.
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Fuzzy set theory and the analytic hierarchy process

The three approaches outlined so far all avoid modifying the numerical calculations
that support strategic project appraisal. ABDEL-KADER and DucGpaLg’s (2001) con-
cept is very different. It is a mathematical approach that combines elements of the
analytic hierarchy process (AHP) framework [which was developed by Saaty
(1990a, b) and is described in detail in Sect. 6.3] with the mathematical concept
of fuzzy set theory to propose a model for evaluating advanced manufacturing
technology investments.

The AHP decision model has been proposed as a means of structuring and
systematising the evaluation of non-quantifiable project attributes. This approach
requires that decision-makers formulate a decision problem as a hierarchical struc-
ture, breaking down the overall objective (of the investment decision) into its key
criteria and sub-criteria. They must then assign subjective weights to the various
criteria. Finally, calculate an overall rating for each project alternative by adding
up the weighted scores for each of the project’s attributes. This approach allows
decision-makers to focus on those project attributes most important to achieving the
organisation’s strategic goals. It cannot eliminate subjectivity from decision-
making (it is inherent in the identification and weighting of project attributes), but
it does promote the identification of both financial and non-financial project
outcomes and provide a structured framework for evaluating and communicating
their impact.

Fuzzy set theory allows ambiguous variables to be represented by a range of
inexact, ‘fuzzy’ numbers (for a description see Sect. 9.1). Combining it with the
AHP approach, ABDEL-KADER and DUGDALE propose a model for integrating the
financial and non-financial elements of strategic project appraisal. A project’s
expected performance is evaluated in terms of three measures: financial return,
intangible (strategic) benefits, and risk. While rigorous financial analyses (such as
with the NPV) are still recommended as appropriate technique for determining
financial returns, the model uses a fuzzy NPV to take into account that cash flow
estimates are uncertain. Strategic and risk factors, which cannot be translated into
cash flows, are given a similar treatment. This permits the assessment of
non-financial and risk factors without the pressure or expectation of being precise.
However, while the approach provides a mechanism for modelling and comparing
the financial, strategic and risk attributes of investment projects, it does not provide
a single measure of project desirability. Rather, the final accept-or-reject decision
depends on decision-makers’ preferences. So, despite the mathematical complexity
of the method, subjective judgment remains critical to the decision-making process.

Summary: strategic analysis tools

The interpretation of investment planning as part of a (strategic) decision-making
process, leads to the insight, that the strategic, non-financial aspects of capital
investments need to be evaluated alongside financial factors. This book presents a
range of rigorous financial analysis tools that can be used to evaluate a project’s
financial dimensions. This chapter has also pointed to some emergent strategic
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