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Abstract

Many groups are involved in system development projects: System
development management, system developers, user management, and
users. All of them wish to influence the project. Influence, however,
requires understanding. The process of obtaining this understanding is
called project evaluation.

This article will discuss project evaluation. The most important
conclusions are:

Evaluation should not be seen as an appendage to planning, but as a
complementary activity.

There are two fundamentally different kinds of project evaluation.

There are two types of documents constituting the key for
understanding most system development projects.

In practice evaluation of system development projects requires the
active participation of the system developers.



1. introduction

Participating in a system development project, | discovered thal the
project followed a curious line of action. Apparently the project did not
move forward - at least not in any meaningful direction. It was,
however, very difficult to describe what was wrong, and it was
impossible to offer any reasonable answers to why the project took the
course that it did.

I have seen researchers and shop stewards go to great lengths to
evaluate the consequences of a future computer system, only to find that
the system was never to be introduced. Inherent antagonisms in the
system development project entailed that the project was never
completed. But this fact was beyond the scope of the researchers and the
shop stewards. Perhaps they would have made more of their time and
efforts, if they had known.

These observations indicate that project evaluation is a non-trivial
activity which is relevant in various situations. Project evaluation can
be defined as an activity which creates a better understanding of a
system development project.

Various groups are interested in a system development project: System
development management, user management, the actual users
represented by their trade unions, sub-contractors, and the system
developers who carry out the project. These groups may pose different
guestions to the project in progress:

- Will the product and the change in working practices be of sufficient
quality?

- Will the project finish on time?
- Will the project make a profit?
- In which ways can the project be influenced?

Formulating and answering these guestions is part of project evaluation.
(There are other questions concerning a project which are beyond the
scope of project evaluation. The question "what should the product be
l1ike?", for instance, belongs in the design process.)
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2. Towards a Theory of Evaluation of System Development
Projects

The following section will call attention to the great practical need for
more knowledge about project evaluation.

This article will then discuss project evaluation on the background of
the MARS-project's (MARS 84a) findings. The mode of representation
cannot, however, follow the process of cognition, but must take its
starting point in general concepts for understanding system development
projects. The system development project plays a double role in relation
to project evaluation. It is both the object and the environment of
project evaluation.

Therefore, I will first look at system development projects from a
process-structure point of view (Mathiassen 81) in order to identify
principal types of project components (Section 4).

Then system development will be examined from a more detailed
functional point of view in order to identify important types of
activities and their qualitative interactions (Section 5).

The issue of competence and discipline in project evaluation will then be
addressed (Section 6).

And finally the article will discuss principles for project evaluation
(Section 7).

3. State-of-the-Art of Project Evaluation

3.1 System Development in Practice
in the MARS-project (MARS 84a) we have studied system development in
practice. In our experience project evaluation is carried out in an
unmethodical and defective manner:

|

estimates are made implicitly,

- prerequisites of the project plan are not documented,

- intermediate products are accepted on face value,

- the system developers’ working practices are not discussed,

- resources (e.g. people and tools) are expected to be available even
though it is known that other projects compete to get them,

- problematic situations are identified later than is necessary,
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- there is no conscious distinction between planning, evaluation, and
regulation in problematic situations, which means that a lot of time
is spent on regulation, and too little time is spent on evaluation and
planning.

3.2 Our Research Experience
The MARS-project has been in contact with many projects. On each
occasion we have - as a subordinate activity - evaluated the projects.

In my experience my first evaluation is often based on cues which are
interpreted as clues. l.e. | hear a remark concerning a specific
phenomenon in a project. My experience or theoretical background tells
me that it may entail a certain outcome of the project. | then pose some
elaborating questions and present a preliminary evaluation of the
phenomenon in question. | have often been proven wrong. The phenomenon
was insignificant seen in relation to other project elements which | did
not have the opportunity to examine. On other occasions | was right.
Circumstances to which project members did not attach any importance
- which | however had been aware of - proved to influence the course of
the project significantly.

The MARS-project has produced a number of reports describing and
evaluating system development projects (MARS 84b, MARS 84c, MARS
84d, MARS 84e, MARS 85a, MARS 83b, MARS 85c¢). Our research process is
also described in (Munk-Madsen 86a).

we have tried to systematize our descriptions - among other things on
the background of (Lanzara and Mathiassen 85). If our descriptions are
sufficient this may, however, well be attributed to persistence rather
than to systematism. It is not difficuit to produce interesting project
descriptions. But it i1s difficult to make them accurate and systematic.

3.3 Literature

The issue of system development management is generally acknowledged
as important. There is a growing awareness of the uncertainty and
complexity in system development. ".. the picture of the software
designer deriving his design in a rational, error-free, way from a
statement of requirements is quite unrealistic. We believe that no
system has ever been developed in that way, and probably none ever
will."(Parnas and Clements 85).

In (Glaser 84) it is said. "Managing a well-planned and well-staffed
project is challenging enough; with fuzzy objectives, an unrealistic
schedule, an inadequate budget, and weak staffing, project managers
would need a miracle to succeed. Yet projects with these weaknesses
are launched every day. In fact, projects are routinely launched under
circumstances that even further increase the chance of failure." Glaser
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then mentions conditions as: overly ambitious objectives, crash
schedules, cross-functional scope, and technological complexity.

This uncertainty motivates the discussion of project evaluation. How
does the literature recommend that we handie the uncertainty? The main
answer is prevention - ie. improved project planning. Parnas and
Clements suggest that we reduce the uncertainty by using a project
model which they call a rational or an ideal design process. It is
described in terms of standard intermediate products. However, Parnas
and Clements say, that we should not expect to be able to follow this
ideal process - only to fake it.

Glaser's solution is alse primarily based on prevention: project start-up,
project management philosophy, and project plans and schedules. The
main elements in his recommended plans are milestones and tasks.

Regarding project evaluation it is characteristic that both papers only
mention reviews. System development literature usually sees project
evaluation as an appendix tc planning. It is stated that the plans
naturally have to be "followed up" upon, but the difficulties in doing so
are not discussed (Mikkelsen et al 84), (L66f 81). When the literature
focuses on project evaluation as e.qg. (DeMarco 82), evaluation is reduced
to answering quantitative questions.

(Howes 84) "documents a philosophy for software development and the
tools used to support it. Those management techniques deal with
quantifying such abstract terms as “productivity”, "performance”, and
‘progress”, and with measuring these quantities and applying
management controls to maximize them”. Later in his paper, Howes says:
"There are three reasons why software development work does not
progress in accordance with the plan. They are:

1) changes in the scope of work,
2) guantity deviations, and
3) productivity deviations."

This may be true at the end of an evaluation. But the statement
represents a premature assumption of reduced complexity. This
assumption may be found in many papers on quantitative evaluation. The
point is, that problems do not present themselves with a fixed label. The
difficult task is to identify the problem in an uncertain situation. You
cannot guantify what you have not conceptualized.

We may note that the literature contains valuable solutions to improved
understanding of system development projects: Better project plans,
baselines, reviews, and techniques for quantitative evaluation.



5

But the literature does not give the whole answer. Prevention reduces,
but does not remove the uncertainty and complexity. We must also be
able to evaluate projects in those situations that are characterized by
high uncertainty and complexity.

The generally recommended evaluation techniques - reviews - are not
sufficient. They prescribe the organizational setting of the evaluation
rather than the content of the activity.

Quantitative evaluation technigues are valuable - under the precondition,
that the situation has been conceptualized.

Thus, it will be interesting to see, which answers & direct focusing on
project evaluation may produce.

4. Principal Project Components

The core of a system development project is activities which consume
resources (primarily man-power, tools, and facilities), and which result
in products and a change in the users working practices. Into the
activities there will typically enter intermediate products which are the
results of earlier activities. The system development activities are
affected by the system development organization and (naturally) by the
users' current working practices. The system development activities
have side effects. Especially that the system developers' gqualifications
are improved, and that the system development organization is changed.
This is illustrated in Figure 1

Conditions of .
srgamzatmn P . ;

Changes in the Ehanned user
Improved development Products / : ;
qualifications / working practices
organization

Fig. 1. Principal components in a system development project.

System development aciw ities
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In this perspective on system development projects, the task of the
project evaluation is to:

- examine whether the principal components of a project are in balance
at any time,

- elucidate the expectations of various groups to the principal
components,

- examine the relation between expectations and reality,
- examine reasons for and consequences of discrepancies.

Under the non-trivial assumption that the project is carried out under
reasonably predictable circumstances - ie. that there is agreement
between expectations of various groups, and that these expectations are
documented in the project plan - the task of project evaluation can be
reduced to:

- examining whether the project plan's descriptions of principal
project components are consistent,

- examining whether the plan’'s descriptions agree with reality,

- examining problems arising in the project and relating them to the
plan's expectations.

S. System Development

(Mathiassen 81) defines the function concept, and identifies some sub-
functions in system development. Project evaluation does not appear
very clearly in this division into functions. System development may,
alternatively, be decomposed into sub-processes - see (Munk-Madsen
84). This decomposition does not, however, illustrate the fundamental
interrelations between specific sub-processes. The MARS-project has
developed a modified description of the activities of system
development, which will be presented below (Andersen et al. 86).

System developers perform two types of creative activities. They create
a computer based system, i.e. the users' future working processes, the
software, and other sub-products. And they create a project, ie. their
own working practices which are to result in the products and the
changes in the users’ working practices. We can denote the first type of
activities as the system development proper, and the other type of
activities as system development management.
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Wwithin both of these activities we may distinguish between descriptive
activities and executive (changing) activities.

The descriptive activities may again be divided into activities
describing things which must be established in the future (design of a
product or planning of a project), and activities describing current
situations and the consequences of changing them (analyses of the users'

working practices, appraisal of technical options, evaluation of a
project).

Figure 2 illustrates these activities and their interaction.

Project management The system developrent proper
Project description System description
Planning |(g—p Evaluation Design  lg——— Analysis
t t
Regulation Realization

Fig. 2. Fundarmental activities in system development.

The right-hand side of Figure 2 illustrates subordinate activities in Zhe
system development proper: Analvsis which deals with understanding
and describing the users’ working practices and organization, and with
appraising technical options. Zesign which deals with contriving and
describing software products, and changes in the users' working
practices. Aea/ization which deals with changing the existing computer
system and the users’ working practices and organization.

The interactions between these activities are illustrated by the arrows
to the right in Figure 2. They can be interpreted as follows:
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< Understanding the users' working practices and organization and the
technical options is necessary to be able to contrive a realistic
design.

—p Anotion of desirable changes is necessary to be able to goal-orient
the analysis.

development is necessary to be able to carry out changes.

Experience obtained by trying to introduce changes form the basis

i A description of both the actual situation, as well as the desired
'y
| for renewed analysis and design.

From this perspective the most important intermediate product in the
system development proper is the overall technical and functional
design. It is important because it constitutes the interface which all the
activities work from.

We can characterize project management in the same way, as illustrated
in the left-hand side of Figure 2. We can identify three fundamentally
different activities in project management: Zroject evaluation which
deals with understanding and describing the system developers' working
practices and their organizational and technological frames. Aroject
planning which is aimed at designing the project, i.e. to contrive and
describe the project and the necessary prerequisites for effecting it.
Regulation, which aims at bringing the system development project and
1ts environment in accordance with the project plan.

The interactions between these three activities are illustrated by the
arrows to the left in Figure 2. They can be interpreted as follows:

Understanding the current course and the conditions of the project
Is necessary to be able to contrive a realistic project plan.

— A notion of desirable project courses is necessary to be able to
goal-orient the project evaluation.

[ A description of both the current project situation, as well as its
Vv desired development is necessary to be able to regulate the project.

f The experience gained through trying to regulate the project forms
the basis for renewed evaluation and planning.

These considerations lead to some important statements concerning
project evaluation and project management.

The most important intermediate product of project management is the
result of planning - the current version of the project plan 1t 1s
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important because it constitutes the interface which the evaluation and
the regulation works from.

Poor (read: unsystematic) project management is characterized by the
fact that planning and evaluation are given lower priority than
regulation.

Planning must be especially thorough in those areas of the project where
problems can be expected. It is the task of project evaluation to identify
these areas.

Finally the arrows in the centre of Figure 2 illustrate the interaction
between the system development proper and project management. They
can be interpreted as follows:

Information concerning the course of the project is necessary to be
able to manage the project.

Management of the project and its environment affect the course of
the system development proper.

There is a strong analogy between project management and the system
development proper:

The plan is the key product in project management. The overall design is
the key product in the system development proper.

Poor project management is characterized by poor planning and
evaluation. Poor system development is characterized by poor design and
analysis (entailing a lot of implementation and repairs).

Project evaluation must identify the areas in the project which require
thorough planning. System analysis must identify the areas in the
system which reguire a thorough design.

6. Project Evaluation - Discipline and Competence

Section 3.1 described how little effort system developers spend on
evaluating their projects. One could ask the following question: wWhy do
system developers not evaluate their own projects?

In my opinion the reason is a combination of lack of competence (i.e. the
ability to do something) and the lack of discipline (i.e. the determination
to do it).

In theory there are plenty of incentives to perform project evaluation.
Most system development literature encourages it. But it often remains
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a formality. One of the reasons for this is expressed by Freedman and
weinberg: Formal manuals "concentrate on the /Aewand neglect the w7y
(Freedman and Weinberg 82).

Discipline is a question of tradition on the place of work and adaption of
attitudes during training. In their training, programmers are thoroughly
indoctrinated to test programs. Sometimes the discipline nevertheless
fails. How can anything else be expected where project evaluation is
concerned - a subject which takes up less time in most curricula.

However, discipline cannot be taught, it can only be practiced.

Let us therefore turn to the question of competence: How can projects be
evaluated?

7. Project Evaluation Techniques

Project evaluation can be performed in different situations. We can
identify two extremes. In the first type of situation the prevailing
assumption is that everything goes according to plan. To check this
assumption a routine inspection is performed. We call this activity
project auditing. The second type of situation is a problem-setting
situation (Mathiassen and Munk-Madsen 85, Lanzara 83). In a problem-
setting situation the participants recognize that certain things in the
project are out of balance. The objective of project evaluation is here to
obtain a better understanding of the problem to be able to make a new
plan and regulate the project and its environment. We call this activity
problem investigation.

We may note the similarity to scientific research activities. Project
auditing corresponds to testing hypotheses. Project investigation
resemblies conceptual and experimental exploration (Munk-Madsen 86a).

/.1 Project Auditing
Project auditing includes examining whether the plan is consistent, and
whether the plan is in accordance with reality.

Examining the plan's consistency embraces the answers to the following
questions:

- Can the activities be performed with the available resources and the
planned intermediate products under the expected conditions?

- Will the activities lead to the desired products and the desired
changes?

- Are the time schedules in the activity plan internally consistent?
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Some of these guestions are of a quantitalive nature, and here various
calculation techniques may be employed. The time schedule for the
activities can be subjected to a network analysis, and estimation
techniques may be employed when assessing the extent of the activities
and the consumption of resources.

The most important questions are, however, of a qualitative nature (e.g.
“can the system developers make a sufficiently good design in a process
which only involves minimal interaction with the users?”) Answering
this type of questions requires knowledge about system development in
the form of theory (Munk-Madsen 86a). [t is also required that the
project plan documents the expectations to the various project
components in standard terms in order to make theoretical statements
applicable (Munk-Madsen 86b).

Examining the plan's accordance with reality embraces the answers to
the following questions:

- Have the planned resources been available, and have they been spent
according to plan?

- Were the intermedtate products finished on time, and did they have
the right quality?

- Have the planned changes taken place?
- Do the current activities correspond with the plan?
- Will the future resources and conditions be as planned?

To obtain the necessary information different types of techniques may
be employed: interviews, inspections, reviews, tests, and registration
individually performed by the system developers. Of these techniques
only tests and registration are real techniques in the sense that they
prescribe the content of the evaluation activity. Interviews, inspections,
and reviews especially prescribe the organization of the activities,
whereas the actual evaluation is left to the persons performing the
evaluation. They can be characterized as auxiliary techniques (Hansen
and Jensen 85).

IT is very difficult and expensive to evaluate ongoing activities. For that
reason project evaluation is facilitated when intermediate products and
other results are grouped in baselines. A baseline is a predefined project
state where intermediate products and results are characterized by
evaluation criteria and procedures. "Management of any process that is
not described in terms of work products can only be done by mindreaders.
Only if we know which work products are due and which criteria they
must satisfy can we review the project and measure progress” (Parnas
and Clements 85).
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Again there are questions of both a quantitative and a qualitative nature.
Quantitative questions especially base themselves on time-recording
tables, and may often be supported by calculation tools. it is the
qualitative questions, however, which are the hardest to answer.
Consider a question like "Does this design document fulfill the criterion
of being comprehensive?” Answering this question requires knowledge -
theory or experience - in the form of a standard or checklist for this
type of intermediate product.

A major practical problem in connection with project evaluation is that
project plans are rarely good enough to support these analyses. There is
only one thing to be done about that: the plan must be reconstructed from
the system developers’ notion of the course of the project. If this is not
done, there is only one thing which can be said about the project with
certainty: that nobody can say anything reasonable about its status.

Project auditing will often result in recognizing a problem - eg 2
discrepancy between the plan and reality. This brings us to the other
type of project evaluation: problem investigation.

/.2 Problem Investigation

Problem investigation is carried out in problem-setting situations. The
task is primarily to identify and analyse the problem so that the
developers can generate ideas for solving the problem, and so that they
can assess the usefulness of these solutions.

On the outset the problem is rarely well-defined. Different people have
different perceptions of the problem. It is therefore necessary to start
by mapping how the involved people see the situation, and from there to
work towards a common understanding of the problem. The best way to
do this is in a dialogue between the involved people.

Further analysis takes place as an iteration between re-defining the
problem, identifying the reasons for and the consequences of the
problem, and assessing the usefuiness of possible actions.

IT 1s important that these interpretations of the project are based on
reliable information, preferably incontrovertible facts. To obtain this it
will often be necessary to perform project auditing type of activities.
The techniques mentioned here are described in detail in (Lanzara and
Mathiassen 85).

The issue of defining the central problem in a problem-setting situation
is further explored in (Munk-Madsen 86b). It is proposed that the central
problem should be formulated as a contradiction reflecting

a. either a relation between properties of project components which
negate a normative theoretical statement,
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b. or an antagonism between the actual course of events and the
expectations of people involved in the project,

C. or an antagonism between the expectations of different people
involved in the project,

Problem investigation is facilitated by the use of standard terms in
Characterising project components and by the availability of relevant
theory on system development.

It is worth mentioning that problem investigation in practice almost
always is carried out in an unsystematic manner, and therefore is more
Lime-consuming than is necessary, and gives poorer results than would
be possible.

8. Conclusions and Corollaries

The major conclusion of the present discussion is that project
evaluation should not be seen as an appendage to project planning. There
are fundamental dialectic relations between evaluation and planning,
evaluation and project situations, evaluation and knowledge on system
development (both general theory and specific project information), and
evaluation activities and evaluation theory and methods. Through
examining the aspects of these relations separately and in their totality
we may reach important statements on system development project
evaluation.

This article has emphasized the interaction between planning and
evaluation, the two different types of project evaluation, and the role of
theory and the role of the project plan in evaluation. The article has
placed existing evaluation technigues within a theory of project
evaluation.

One impertant question remains: who should (or can) evaluate system
development projects? We will address this issue now.

Section 5 argued that the project plan is a key document in project
management, and that the overall design is the key product in the system
development proper. The technigues for project evaluation described in
Section 7 very much build on the project plan, and | claim that it has to
be like that. | also claim that in going into describing the concrete
qualitative relations between the principal components in a project (see
Section 4), one will find that the overall technical and functional
designs play a similar central role.
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In the MARS-project we have found that project plans rarely are of
sufficient quality. l.e. they do not describe all the principal components
in the project, and above all, they do not account for the relationship
between the components in a satisfactory manner. As mentioned in
Section 7.1 this means that to be able to perform project evaluation, the
plan must first be reconstructed from the system developers' notions.

This entails that project evaluation in practice requires the active
involvement of the system developers, and that an organizational
separation of project evaluation from the other system development
activities is impossible.

What are the implications of this statement for all the many groups (e.g.
management and users) that are interested in understanding and
influencing a system development project? Their possibilities to
influence depend on the active involvement of the system developers. An
enforcement of external control without the system developers' consent
may often lead to increased irrationality and unpredictability in the
project.
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