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In times of increased competition and globalization, project success becomes even more critical to business
performance, and yet many projects still suffer delays, overruns, and even failure. Ironically, however, risk
management tools and techniques, which have been developed to improve project success, are used too little,
and many still wonder how helpful they are. In this paper we present the results of an empirical study devoted
to this question. Based on data collected on over 100 projects performed in Israel in a variety of industries,
we examine the extent of usage of some risk management practices, such as risk identification, probabilistic
risk analysis, planning for uncertainty and trade-off analysis, the difference in application across different
types of projects, and their impact on various project success dimensions. Our findings suggest that risk
management practices are still not widely used. Only a limited number of projects in our study have used any
kind of risk management practices and many have only used some, but not all the available tools. When
used, risk management practices seem to be working, and appear to be related to project success. We also
found that risk management practices were more applicable to higher risk projects. The impact of risk
management is mainly on better meeting time and budget goals and less on product performance and
specification. In this case, we also found some differences according levels of technological uncertainty. Our
conclusion is that risk management is still at its infancy and that at this time, more awareness to the

application, training, tool development, and research on risk management is needed.

Introduction

his paper focuses on the relationship between the

project types and the application of risk manage-
ment practices, and on how these practices contribute
to project success. As any experienced project manager
knows, ‘there is no risk free project!” Each project is
different, and involves some degree of uncertainty. Yet,
many organizations still tend to assume that all their
projects will succeed, and often fail to consider and
analyze their project risks, and prepare in case some-
thing goes wrong. This attitude frequently leads to

project failure and disappointing results, and as many
studies have shown, project success rates are less than
satisfactory (Morris and Hough, 1987; Pinto and
Mantel, 1990; Tishler et al., 1996). With today’s rapid
dynamic change and increased competition, it is not
enough to have a good project plan, or even a proper
monitoring and controlling system. Organizations need
to be prepared for project risks and be ready to do
something about them.

We define project risks as undesired events that may
cause delays, excessive spending, unsatisfactory project
results, safety or environmental hazards, and even total
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failure. Project risks may come from the task itself,
which can be characterized by uncertainty, complexity,
and urgency, or from lack of resources or other
constraints such as skills, or policy. While no one can
avoid project risks (just as no one can avoid natural
disasters or fires), we can certainly prepare by adding
risk management activities to project plans, and
putting in place mechanisms, backups, and extra
resources, that will protect the organization when
something goes wrong — ‘just in case’. This is what we
call project risk management, and it is defined as the
added planning, identification, and preparation for
project risks.

Indeed, the awareness to project risks and the need
to manage them has become in recent years one of the
main topics of interest for researchers and practi-
tioners. For example, a survey on risk management by
Williams (1995) identified 241 relevant references. Risk
management is also one of the eight main areas of the
PMI Project Management Body of Knowledge
(PMBOK), as well as the Body of Knowledge of the
Association for Project Management (APM) of the
UK and is part of many training programs for project
managers. The APM also promoted the publishing of
the Project Risk Analysis and Management Guide
(PRAM) (Simon, 1997).Within the current view of
project management as a life-cycle process, project risk
management (PRM) is seen as an encompassing
process, starting at project definition, continuing
through planning, execution, and control phases, up
to completion and closure.

Several forms of PRM processes have been pro-
posed. Boehm (1991), Fairley (1994), Dorofee et al.
(1996), the Project Management Institute (PMI, 1996),
Kliem and Ludin (1997), Chapman and Ward (1997)
are some notable examples. PRM processes are
typically supported by tools and techniques such as,
checklists, brainstorming, prototyping, simulation, and
contingency planning (Raz and Michael, 1999).

These processes, tools and techniques are generic in
nature. Yet, projects differ in many ways, such as size,
duration, uncertainty, complexity, pace, objectives,
constraints, and other dimensions. The need to adapt
project management style and practice to the specific
type of project has been studied by Shenhar and Dvir
(1996) who developed a two-dimensional typological
theory of projects based on distinct levels of techno-
logical uncertainty and system complexity. Shenhar
(1998) has later shown how to use this framework in
practice, namely, how to apply different project
management practices to different project types.

The same concept applies to risk management: one
cannot expect that a single, universal risk management
process and its supporting set of tools and techniques
would be applicable to all types of projects. Just as
there are different types of projects, we should expect
to see different kinds of risk management practices.
For example, some of the issues of managing low
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uncertainty projects are discussed in the uncertainty
map of Pearson. In the case of market uncertainties,
Pearson’s ‘uncertainty matrix’ of ‘ends’ and ‘means’
becomes also relevant (Pearson, 1990). Couillard
(1995) investigated the appropriateness of different
project management approaches devised to reduce the
influence of risk and to increase the likelihood of
project success. The analysis of his survey indicate that
the most experienced project managers are generally
assigned to the riskier projects, and that riskier projects
are generally more formally planned and more closely
monitored and controlled. Ward (1999) studied how
project context and participant characteristics influ-
ence implementation of project risk management
processes. He proposed a generic framework, which
he claims can be applied to improve the effectiveness of
the organization risk management efforts.

In the present paper we continue this line of
investigation. We use Shenhar and Dvir’s framework
to better understand the relationship between risk
management practices and project characteristics. We
test empirically the general hypothesis that different
forms of risk management techniques are employed for
different project types. We also examine how different
risk management techniques impact project success for
different types of projects. Our analysis in this paper is
based on a sample of 127 projects, in various industries,
in commercial, as well as defense markets, and is
dedicated to one of the main dimensions in Shenhar and
Dvir’s framework — technolgical uncertainty. Our intent
in this work was to explore the variations of risk
management techniques and suggest principles for
better selection of such techniques and better develop-
ment of specific risk management tools in the future.

This paper is organized as follows. We begin by
reviewing the typological theory of projects and its
four levels of technological uncertainty. We then
describe our research design and data collection,
followed by describing our data analysis. Specifically,
we discuss two phases of analysis: first the relationship
between risk management practices and technological
uncertainty levels, and then the impact of project risk
management practices on project success. We conclude
by discussing the implications of our findings on the
awareness, application and training in risk manage-
ment. We suggest ways to develop and select the
appropriate type and intensity of PRM activities based
on project characteristics, and conclude with some
insights on the probable evolution of more studies on
this timely and relevant topic.

Reviewing different project types
Shenhar and Dvir’s (1996) typological theory of
projects is based on two dimensions: technological

uncertainty and system scope (or complexity). Other
studies have discussed additional dimensions, such as

© Blackwell Publishers Ltd 2002
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market uncertainty and pace (Wheelwright and Clark,
1992; Shenhar, 1998). As mentioned, in this paper we
focus on the technological uncertainty dimension,
which is one of the major dimensions which was found
to distinguish among project management practices
(Shenhar, 1998). Shenhar and Dvir (1996) have
classified technological uncertainty into four levels:
Type A — low-tech projects are those projects that rely
on existing, and well-established technologies. Typical
examples are construction, road building, or ‘build to
print’ projects, where a contractor is required to
rebuild an existing product. Projects in this category
require no development work; their architecture,
design, and resource planning are all carried out
before the project’s implementation phase. Such
preliminary work typically results in detailed plans,
specifications, drawings, and material lists. In such
projects, the product is essentially shaped and the
design frozen, before the project’s formal approval and
the inception of the implementation phase.

Type B — medium-tech projects use mainly existing
technology; however, they incorporate some new
technology or new feature that did not exist in the
past. Examples include improvements and modifica-
tions of existing products (derivatives), as well as new
generations of products in stable industries, such
as appliances, automobiles, or heavy equipment.
Although most of the technologies used in this kind
of project are not new, some development work and
testing is needed, and as should be expected, some
changes would be added to the initial design. Changes
are normally of limited scale, and the design is frozen
quite early, typically after two design-build-test cycles.

Type C — high-tech projects are typical in situations
in which most of the technologies employed are new,
but exist. Such technologies had been developed before
project inception and the project represents an early
effort to integrate them into one product. Most defense
development projects belong to this category, but also
new generations of computers and other products in
the high-tech industry. Incorporating new technologies
for the first time typically leads to products that did
not exist in the past, and as has been found, the
execution and management of such projects is entirely
different from those of lower types of technological
uncertainty. Such projects are characterized by long
periods of design, development, testing, and redesign.
They require at least three design cycles, and design
freeze is typically scheduled at a much later phase,
normally during the second or even the third quarter of
the project execution period.

Type D — super high-tech projects are based on new
technologies that do not exist at the time of project
initiation. While the mission is clear, the solution is
unknown and the technologies unavailable. The non-
existing technologies must be developed during the
project execution period. This type of project is
relatively rare, and is usually carried out by only a

© Blackwell Publishers Ltd 2002

few and probably large, or government organizations.
One of the most famous examples of this type of
projects was the Apollo, Moon-landing program.
While at project inception in 1961, it had a well-
defined mission and timetable, no existing technology
was available to carry out such an undertaking, and
nobody had any idea how to get to the Moon.

Methodology

Information about industrial projects, executed in
Israel during the last 15 years, was collected using
structured questionnaires, distributed among 182
project managers. These managers were approached
during executive project management seminars, aca-
demic training programs, or personal contacts. A total
of 127 complete questionnaires were returned — a
response rate of about 70%. The projects in our sample
were performed in a variety of industries, including,
construction, electronics, computers, mechanical, aero-
space, and chemical, and involved various technologies
such as electronics, computing, materials, chemical,
bio-chemical, optical, mechanical, semi-conductors,
aeronautical, and construction. They were all com-
pleted or terminated before the collection of the data.
The projects we studied were either financed internally,
as new product development efforts, or they were
customer-paid projects, for which a contract had been
signed before project initiation. Projects ranged in
budget from $40,000 to $2.5 billion, and in duration
from three months to 12 years.

Data collection

The technological uncertainty typology described above
was presented to all managers who participated in our
study. They were asked to classify their project into one
of the four levels. Almost all managers were comfortable
with this classification and easily placed their tasks in
the appropriate category. Only a few did so after some
clarifications from the researcher. Our research design
resulted in a widespread distribution of the surveyed
projects, and it included 28 Type A, low-tech projects;
44 Type B, medium-tech projects; 45 Type C, high-tech
projects; and 10 Type D, super high-tech projects.

The questionnaire included several theoretical con-
structs using seven-point multi-item scales, ranging
from ‘To no extent’ to ‘A great extent’ or from ‘Very
low’ to ‘Very high’. These constructs related among
other things to the risk management practices used on
the project. Specifically, we obtained data on the
following five PRM practices:

1. Systematic risk identification through documenta-
tion reviews and information gathering techniques
such as interviews and SWOT analysis.

R&D Management 32, 2, 2002 103
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2. Probabilistic risk analysis, including the assessment
of the likelihood that a risk will occur and the
consequences if it actually occurs.

3. Detailed planning for uncertainty to reduce the
probability and/or consequences of an adverse risk
event to an acceptable threshold.

4. Methodic trade-off analysis resulting in a detailed
risk response plan.

5. Appointing a risk manager.

It is worth noting that an appointment of a risk
manager might lead to the application of some or all of
the practices mentioned above.

Finally, we collected project managers’ assessment
of project success. They were measured along the
following four dimensions (Shenhar et al, 1997;
Lipovetsky et al., 1997):

. Meeting functional specifications
. Meeting technical specifications

. Meeting schedule

. Meeting planned budget

R R N

For each success dimension the respondents were
asked to rate the degree of success, ranging from 1
(‘not at all’) to 7 (‘to a great extent’).

The analysis of the data included descriptive
statistics of all variables, followed by testing the
Pearson correlation coefficient of our risk management
variables with technological uncertainty, and in certain
cases, t-tests were added to confirm the consistency of
results. We also tested the consistency of our multi-
scale risk management items using Cronbach’s alpha
value, which exceeded 0.7. Finally, we tested the
correlation between our risk management items and
project success dimensions. During the course of this
analysis we found it useful, at times, to split our sample
of four project types into two groups — A and B
projects, versus C and D projects.

Results

The extent of risk management practices
application

Table 1 maps the responses to all risk management
variables for different levels of technological uncer-
tainty.

As can be seen, the general extent of application of
the five risk management practices was relatively low.
The fact that for each of the practices only about two-
thirds of the participants responded may be interpreted
in two ways: either they were not familiar with the
practice, or the extent of application was indeed low.
Both explanations reinforce the conclusion given by
those who did respond: the extent of application of
PRM practices was low, even very low. This fact was
particularly evident for practice 5 (appointing a risk
manager), where 64 out of the 82 respondents indicated

104  R&D Management 32, 2, 2002

Table 1. Extent of application of project risk management
practices by project risk level.

Tech Response level
uncer

level 1 2 3 4 5 6 Total
Systematic risk A 8 0 0 1 O 0 1 10
identification B 15 1 3 2 5 40 30
C 13 8 7 2 2 5 4 41
Missing = 38 D 060 0 2 2 0 I 3 8
Total 36 9 12 7 7 10 8 89
Probabilistic A 9 0 0 1 0 1 0 11
analysis of risk B 9 4 1 0 1 00 25
levels C 2110 2 2 O 3 0O 38
D 4 2 1 1 0 1 0 9
Missing = 44 Total 53 16 4 4 1 5 0 83
Detailed plans A 6 0 0 O 1 OO0 7
for uncertainty B 3 2 5 4 1 2 229
reduction C 7 4 6 6 T 5 6 41
D 2 1 1 1 1 21 9
Missing = 41 Total 28 7 12 11 10 9 9 86
Methodic trade A 7 0 0 0 O 20 9
offs B 12 3 2 2 5 40 28
C 12 7 7 6 7 0 3 42
Missing = 39 D 0o 2 3 2 0 11 9
Total 31 12 12 10 12 7 4 88
Appointing a A 6 0 0 1 1 00 8
risk manager B 212 0 0 2 1 0 26
C 29 5 2 0 0 1 2 39
Missing = 45 D &8 0 0 1 0 OO0 9
Total 64 7 2 2 3 2 2 82

that it was never done, and only 18 out of the 127
participants answered that it was applied to some
extent.

To learn better about the relationship between the
extent of applying risk management practices and
uncertainty levels, we assigned numerical values,
ranging from one to four, respectively, to the four
levels of uncertainty — A through D. We then
calculated, for each practice, the coefficient of correla-
tion between the extent of application and project
uncertainty level. The results are shown on Table 2.

Table 2 demonstrates that only two practices,
‘systematic risk identification’ and ‘detailed plans for
uncertainty reduction’, were related to the project
uncertainty level at a statistically significant level of
confidence. In both instances, the coefficient of
correlation was positive and of moderate magnitude.

A different perspective on the same issue can be seen
in Table 3. Here, projects in the two lowest levels of
technical uncertainty (A and B) were combined into a
single group, and so were projects in the two highest
levels (C and D). Table 3 shows the comparison of the
mean application scores for the two groups. The last
column shows the level of significance of the #-test for
testing the null hypothesis that the means for the two
populations defined by the two groups are equal. We
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Table 2. Correlation between uncertainty level and extent of application of project risk management practice.

Number of Coefficient of Probability
Risk management practice respondents correlation under Hy
1. Systematic risk identification 89 0.30546 0.0036
2. Probabilistic analysis of risk levels 83 0.16100 0.1459
3. Detailed plans for uncertainty reduction 86 0.33975 0.0014
4. Methodic trade offs 88 0.18221 0.0893
5. Appointing a risk manager 82 —0.05708 0.6105
Table 3. Comparison of application of risk management practices between low uncertainty (A—B) and high uncertainty (C—
D) project.
Low risk High risk
(levels A—B) (levels C-D)
T-test
Mean N Mean N Mean significance
1. Systematic risk identification 3.02 40 2.55 49 3.41 0.0604
2. Probabilistic analysis of risk levels 1.78 36 1.50 47 2.00 0.1043
3. Detailed plans for uncertainty reduction 3.36 36 2.50 50 3.98 0.0011*
4. Methodic trade offs 2.97 37 2.70 51 3.16 0.2760
5. Appointing a risk manager 1.62 34 1.65 48 1.60 0.8963
*p<0.05.

can see, once again, that the difference was statistically
significant only for practices 1 and 3, while that for
practice 5 (‘appointing a risk manager’), which is the
least used practice, the results were very close.

Summarizing the findings in Tables 2 and 3 we can
conclude that while the use of risk management
practices is relatively low, higher uncertainty projects
tend to apply them to a greater extent than lower
uncertainty projects since higher uncertainty obviously
is perceived with higher risks.

Risk management practices and project success

Do risk management practices have any effect on
project success? To test this question we calculated the
correlation between the extent of use PRM practices
and the four project success dimensions. The results
are summarized in Table 4.

Several interesting observations can be made from
Table 4. We can note that there was no correlation
between the extent of application of PRM practices
and project success in terms of meeting either
functional or technical specification. In contrast, we
found a statistically significant correlation between the
application of several PRM practices and success in
meeting schedule and budget objectives. This is true
even for the lowest applied practice, ‘appointing a risk
manager’. A risk manager is one of the project’s team
members and serves as an aide to the project manager
in dealing with time, budget and technological risk.
Not in many cases in the sample, a risk manager was
appointed in addition to the PM. Nevertheless, from

© Blackwell Publishers Ltd 2002

the data it can be seen that when such a manager was
appointed, his impact was significant by introducing
several of the PRM tools for use in the project. Notice,
however, that success in meeting schedule objectives
was only positively (and significantly) correlated with
two practices, ‘systematic risk identification’ and
‘methodic trade off’. This result suggests that PRM
practices are more correlated with success in meeting
time and budget goals, and less correlated with success
in achieving product performance measures such as
functional requirements and technical specifications. A
possible reason may be that the attitude towards
project risk and the specific techniques used for risk
management may both be oriented to risks of failure to
meet time and budget and may ignore other aspects.
An alternative explanation maybe that project man-
agers and the customers are more sensitive to
performance changes and will not allow such changes
to happen, while they are less sensitive to schedule and
budget overruns. We will keep exploring this issue in
the following analysis and in the discussion section.
In order to investigate further the effect of technical
uncertainty levels, we calculated the correlation for the
two uncertainty groups in separate — A and B together,
and C and D together. The results are presented in
Table 5. Once again, the success of the low uncertainty
group of projects had almost no correlation to the use
of risk management practices. In contrast, many more
success dimensions of the high uncertainty group of
projects were correlated with the applications of
various PRM practices. This result is consistent with
our previous finding in Table 3 and will be further
discussed in the discussion chapter. We may also notice
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Table 4. Correlation between risk management practice and project success along the four project planning dimensions. Each
cell displays the coefficient of correlation, the level of statistical significance and the number of respondents.

Functional Technical Time Planned
specifications specifications schedule budget
1. Systematic risk identification 0.08935 0.09597 0.20189 0.39593
0.4133 0.3766 0.0593 0.0002*
86 87 88 82
2. Probabilistic analysis of risk levels 0.00727 0.05023 —0.00703 0.21707
0.9490 0.8661 0.9500 0.0579
80 81 82 77
3. Detailed plans for uncertainty reduction —0.07512 0.05544 0.05741 0.19434
0.4997 0.6164 0.6018 0.0861
83 84 85 79
4. Methodic trade offs 0.00097 0.9096 0.20570 0.25550
0.9930 0.0409 0.0560 0.0213*
85 86 87 81
5. Appointing a risk manager —0.18603 —0.17680 0.1002 0.24494
0.1007 0.01167 0.3743 0.0342*
79 80 81 75
*<0.05
Table 5. Correlation between risk management practice and project success for the two uncertainty groups. Each cell displays

the coefficient of correlation, the level of statistical significance and the number of respondents.

Functional specifications

Technical specifications

Time schedule Planned budget

Low uncer High uncer Low uncer High uncer Low uncer High uncer Low uncer High uncer

(levels (levels (levels (levels (levels (levels (levels (levels

A-B) C-D) A-B) C-D) A-B) C-D) A-B) C-D)
Systematic —0.1573 0.2729 —0.0634 0.2617 0.0406 0.3768 0.2954 0.4846
risk 0.3325 0.0665 0.6975 0.0756 0.8038 0.0083* 0.0850 0.0006*
identification 40 46 40 47 40 48 35 47
Probabilistic —0.0394 0.0169 —0.1968 0.2389 —0.1604 0.1219 0.0314 0.3386
analysis of 0.8197 0.9131 0.2500 0.1141 0.3502 0.4198 0.8646 0.0229*
risk levels 36 44 36 45 36 46 32 45
Detailed plans  —0.2965 0.0229 —0.1566 0.2736 0.1767 0.0490 0.1603 0.2246
for uncertainty 0.0791 0.8786 0.3618 0.0599 0.3026 0.7384 0.3890 0.1249
reduction 36 47 36 48 36 49 31 48
Methodic —0.2015 0.1437 —0.1165 0.2860 0.0984 0.3404 0.2643 0.2486
trade offs 0.2317 0.3300 0.4925 0.0463* 0.5624 0.0156* 0.1438 0.0850

37 48 37 49 37 50 32 49
Appointing —0.4852 0.441 —0.5340 0.0847 0.0830 0.1112 0.0830 0.3694
a risk 0.0036* 0.7739 0.0011* 0.5759 0.6407 0.4569 0.6687 0.0115*
manager 34 45 34 46 34 47 29 46
*<0.05

that for the low uncertainty level projects, there is a
negative correlation between the extent of application
of PRM practices and the technical success of the
project, as measured by meeting functional and
technical specifications. Although the correlation is
not statistically significant in all cases, the pattern is
consistent. One possible explanation is that devoting
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too much effort to risk management on low uncer-
tainty projects may detract attention and energy from
achieving the technical objectives, and may instill an
unnecessarily conservative attitude among the techni-
cal staff. Another possible explanation might be that in
low-tech, low performance projects an effort is made to
improve project success by appointing a risk manager.
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Table 6. Reported project success for low and high technical uncertainty groups.

Low tech. High tech.
uncertainty (A—B) uncertainty (C-D)
Statistical

Dimension of project success N Mean N Mean significance
Meeting functional specifications 69 6.28 52 6.33 0.74
Meeting technical specifications 70 6.37 53 6.17 0.16
Meeting schedule 70 5.03 54 4.70 0.29
Meeting planned budget 64 4.98 53 4.79 0.58

Unfortunately, such an effort is usually too little and
too late.

The major finding, however, in Table 5 suggests that
all risk management practices are positively correlated
with meeting budget goals in the high uncertainty
group, while for the low risk group the correlation is
weaker and less likely to be statistically significant. This
finding suggests, once more, that risk management is
probably perceived as a cost containment tool, rather
than a comprehensive technique to deal with all aspects
of the projects. We should notice, in addition, that other
success dimensions of high uncertainty projects such as
meeting technical specifications and meeting time goals,
are also positively correlated to several risk manage-
ment practices. The question of whether PRM techni-
ques are less likely to help meet functional and technical
objectives is an important question and worth further
discussion. Inherent in the planning of high technolo-
gical risk projects is that it may not be possible to meet
their objectives, particularly within the desired schedule
and budget constraints. Risk analysis, coupled with
contingency planning can highlight this early on and
take into account possible changes in objective and also
in the option to terminate when the basic objectives can
not be met.

The analysis of the data in Table 6, failed to reveal
any statistically significant difference in the reported
extent of success between low uncertainty projects and
high uncertainty projects.

This result strengthen our conclusion based on
Table 5 that projects with higher technological un-
certainty use more PRM practices and thus achieve
comparable results to projects with lower technological
uncertainty. This reinforces once again the perception
that risk management tools and techniques should be
more applicable to the highly uncertain and thus highly
risky projects.

Discussion and implications

Although limited in scope, this research demonstrates
some significant phenomena about the use and
effectiveness of project risk management techniques.
The purpose of risk management is to prepare for
project risks and to take measures to deal with the
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occurrence of unexpected and undesired events. While
all agree that risk management is a good idea, it seems
that risk management techniques are not widely used
by organizations, and project managers often do not
see them as part of their job. The reason is clearly not
lack of tools. While there are plenty of risk manage-
ment tools and techniques available, many managers
are still reluctant to apply them in their projects. It
seems that risk management techniques have not yet
become part of the mainstream practices in project
management like work breakdown structure or sche-
duling techniques based on critical path analysis.

We believe part of the problem is lack of awareness
and over-optimism. Organizations must realize that
projects are risky undertakings that not always end as
planned, and that in fact, delay or failure may not be
the exception. Projects tend to suffer unexpected
outcomes — delays, overruns, and disappointing
results, and organizations must learn to accept that
as part of reality, and be ready to prepare for them and
reduce them as much as possible. This should be done
in a systematic, methodical way, according to risk
management techniques. Project risk management
should become part of the culture of project manage-
ment activity and a routine component in any project
plan and review activity.

Finally, the topic of risk management, its applica-
tion and its effectiveness should continue to be a topic
for further research and studies as we will discuss later.
We need to refine our understanding of the exact value
of risk management, where is it mostly useful, and
especially, what kinds of risk management techniques
are more helpful. Such understanding will help us
better shape the tools and develop more effective
techniques for project risk management that will lead
to better project results.

The second implication of our findings is that when
used, risk management techniques are mostly applied
to highly uncertain and more risky projects. The higher
the uncertainty, the higher is the risk, and the higher is
the extent of use of risk management techniques. While
this is not surprising, it seems that the awareness grows
with the risk, and so is the use of risk management
techniques. However, even low uncertainty projects
often suffer from failure and delays, and their success
is not guaranteed. Obviously, such projects too, can
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benefit from risk management application that will
improve their success rate. In fact, previous studies
have shown that high-risk projects are not less
successful than low-risk projects (Couillard, 1995;
Tishler et al., 1996). On the contrary, high-risk projects
are often managed more carefully and therefore result
in improved outcome and higher success. To that
effect, the analysis of our data, which appears in
Table 6, failed to reveal any statistically significant
difference in the reported extent of success between low
uncertainty projects and high uncertainty projects. The
conclusion is that high-risk projects may not be so
risky after all, given the attention and awareness they
are getting from management. Thus, awareness to risk
management should not be limited to high-risk
projects. As we claimed earlier, all projects will benefit
from additional awareness and routine application of
risk management techniques and procedures.

The third implication of our study indicates that
indeed, PRM practices seem to be effective. While
correlation relationship does not prove causality, risk
management, like any other managerial activity, can be
seen as the independent variable and project success as
the dependent variable. Thus, we may conclude that the
higher the use of risk management techniques, the
higher is project success. Yet a more careful look at our
findings shows that risk management is more helpful in
avoiding time and budget overruns than in helping
achieve better outcomes in performance and product
specifications. There may be two possible reasons for
this phenomenon. One may be related to the fact that
project managers assign different levels of importance to
different success measures. A study on the relative
importance of project success measures has shown that
project managers place high importance on meeting
time and budget goals (Lipovetsky, ez al., 1997). If this
is the case, then it is only natural that risk management
application will be more focused on these measures.
However, other success dimensions are just as impor-
tant. Meeting functional requirements and technical
specifications clearly contribute to better customer
satisfaction and to better business results and should
not be overlooked. Special attention should be given to
risk management that will improve better attainment of
product performance and specifications. It will require
additional awareness, and perhaps additional develop-
ment of better risk management tools. The refined
distinction between projects of low and high uncer-
tainty, illustrates, once more, that risk management
techniques are more used and more helpful for high-risk
projects, and they improve project performance on
more dimensions than for lower risk projects.

Conclusion

In summary, it seems that risk management is still at its
infancy, and that there is still a long way to go. More
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awareness, more application, better training, more
tools, and additional studies, are needed to further
promote the understanding, usage, and usefulness of
risk management in projects. It is clear from this and
other studies, that in risk management too we need to
adapt different risk management techniques to differ-
ent types of projects and develop better and more
specific tools to manage risk in different project types.
Such specific tools should become part of the common
toolbox of every organization and every project
manager. We need to develop different tools for
high-tech projects that address the specific uncertainty
issues and promote better thinking and analysis on
project risks. We must also learn to distinguish among
project risk management tools for simple versus more
complex and large projects. Finally, since there are
various risk management tools available, further
research is needed to find what works best and in
what circumstances and environments. As more
organizations are adopting project management as
part of their normal business processes, additional
understanding and deeper learning of risk management
will continue being at the forefront of the discipline of
project management.
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