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ABSTRACT

presents ways of improving the value methodology by
interfacing risk management techniques with value

An integrated approach to value management
englobing different processes is increasingly
promoted among value practitioners. Based on
surveys conducted among risk and value practitioners
and on extensive literature research, this paper
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techniques. After discussing various possibilities for
interfacing value and risk methodologies, an
interactive strategy will be developed. This strategy
will enhance the ability of the value management
team to manage uncertainty and other risk issues in
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the development of a project from inception to
completion and beyond, during its whole life cycle.

INTRODUCTION

The identification and management of risks in
construction projects are very often carried out
through brainstorming workshops and other group
decision frameworks. This paper will elaborate on
those techniques that are compatible with similar
techniques used for VM studies. In particular, the
objectives of the paper are:

e To identify and discuss possibilities for bridging
risk and value management methodologies in a
workshop environment.

« To propose an interactive strategy for identifying,
assessing and managing project risks within VM
studies.

e To improve the value methodology through
effective use of this strategy at different project
management phases during the project’s whole
life cycle.

The paper is to be viewed within the context of
project management in the construction industry
where value engineering and value management have
been extensively used for many years. Risk
management within the construction industry has
become popular in assisting decision-making and
planning. Some form of risk identification and
analysis is also very often conducted within value
engineering studies when examining different
scenarios for selecting alternatives or at some other
point in the studies'”. However there is need for more
coherence if clients are to obtain value for money in
their investment and if the project objectives of cost,
time, quality, reliability and safety are to be met with
more certainty.

In this paper, the management of project risks
through workshops involving the project stakeholders
will be reviewed to a suitable level of detail. Next we
will investigate how value and risk management
techniques can be successfully combined or
interfaced within the value methodology at different
phases of the VM process throughout a project’s
whole life cycle. Resuits of a recent survey on UK
VM practitioners in project management will be
outlined. Hence the strategy that will be proposed in
this paper will be useful for value practitioners in
improving the structuring of risk identification,
financing and control in the VM process. The paper
will provide project risk management techniques that
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can be useful for value practitioners involved in VM
workshops. One advantage accompanying the
proposed integrated strategy is that a single
information pack will be needed for the value team to
address risk issues in VM studies through a
methodology that can be used for any project.
Bringing a risk specialist into the VM process will
ensure that all risk issues are addressed and that the
risk and value methodology is well adapted to the
type of project or situation.

A BRIEF REVIEW OF THE RISK MANAGEMENT

PROCESS

Within the constraints of this paper, only a brief
overview of the project risk management process is
covered. More details on the techniques and on the
process itself as currently practiced can be obtained
from references 3, 4, 5 and 6 amongst many others. In
brief, a typical project risk management framework
within a workshop environment consists of:

s identifying the risks affecting project objectives

by means of structured interviews or
brainstorming

o classifying the risks by type and by degree of
impact

¢ recording the risks in a risk register

* assessing qualitatively the risks by frequency and
impact scales and ranking them

e modeling and analyzing quantitatively the
important risks (by methods like sensitivity
analysis, probabilistic analysis and Monte-Carlo
simulation, decision trees, event trees, influence
diagrams etc.)

o formulating a risk response strategy by risk
avoidance, reduction, transfer, acceptance

e preparing a project risk management plan that
summarizes the status of the project on risk issues
and the response strategy with a risk action
schedule

e implementing the strategy

s reviewing periodically the status of identified
risks, the risk management strategy and
identifying new risks.

The use of a project risk register and a risk
management plan is crucial in reducing uncertainty
and in learning new lessons for subsequent projects.
A typical risk register will include the risk
description, the date when the risk was raised, the
current status of the risk, the likelihood of
occurrence and impact, the rank and importance of
the risk, the risk action and estimated costs, the timing
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of the risk mitigating action, the party responsible for
managing the risk (risk owner) and progress review.
This risk register can be updated at risk management
reviews of the same project or for future project risk
studies, as illustrated in figure 1. The risk
management plan will summarize the information

recorded in the risk register as well as highlighting the
major decisions reached from the risk management
study, the risk response strategy, and proposals for
implementing the strategy devised. Figure 1 shows a
generic approach to the project risk management
process.

FIGURE 1: THE RISK MANAGEMENT PROCESS FLOW CHART**

Preliminary Activities

- Define objectives & scope of the risk study
- Identity stakeholders/teamt members
- Identify project requirements at current phase

Risk Identification & Categorisation

- 1dentify sources of risk and also opportunities
- Consider the consequences in terms of damage and costs
- Categorise risks under headings

- Record risks in a risk register

Risk Assessment & Analysis

- Assess the frequency and impact of risks in quahitative terms
- Quantify risks where necessary using quantitative techniques
- Structured risk modeling where necessary and applicable

- Prioritize risks for mitigation/response

Risk Response Planning

- Identity risk mitigation actions

Risk Management Review

- Identify and assess residual and secondary risks
- Review and update risk register
- Review and update risk management plan

- Review the risk management framework
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- Update risk register

- Prepare a risk management plan
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THE CASE FOR RISK AND VALUE
MANAGEMENT INTERFACE AND THE
OPPORTUNITIES

Before deciding the kind of strategy that would be
most appropriate, various possibilities from past
research and experience should be examined.
Considering past experience on the issue, phase-to-
phase integration of value and risk management
techniques within an integrated value management
process has successfully worked for value analysis
studies’. In the UK, the review of the project risk
management plan during the information phase and
any other subsequent phase was proposed for VM
studies in the construction industry’. Moreover, in
certain British academic spheres, whilst further
research is ongoing, it is even argued that risk
management and value management can no longer be
considered to be two separate entities®, implying that
integration is not only plausible but essential.
Therefore, from past experience and ongoing
research, the opportunities for interface are multiple.

SURVEY OF VM PRACTITIONERS

In a survey (of population size 56 and 51%
response rate) carried out recently on the
management of risks and value management among
UK VM practitioners involved in project
management, the main results show that:

* 68% of practitioners use or recommend the use of
a risk management plan in VM studies.

e 64% of practitioners use or recommend the use of
risk registers in their VM studies.

o 54% believe that a single risk and value
management framework will bring more
coherence in the management of risk and value for
projects.

e 76% have successfully integrated risk and VM
techniques in their studies.

* 59% have successfully carried out some form of
risk analysis of VM aiternatives in parallel with
the evaluation phase.

* 52% have successfully conducted risk analysis of
alternatives in the development phase.

e 52% have successfully introduced risk exposure
or risk assessed as a criterion in multi-criteria
analysis.

e 35% have successfully carried out risk assessment
with function analysis while an equal 35% believe
this could work. The remaining 30% do not think
this is a good idea.
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» 25% only have successfully split a VM study
between evaluation and development to conduct a
risk management study using the VM team and a
risk specialist. However 55% believe this could
work although they have not tried it.

These results definitely show that there is a good
case for some form of integration of value and risk
methodologies in project management and that this
integration is possible in practice.

INTERFACING VALUE AND RISK
MANAGEMENT PHASES WITHIN THE VALUE
METHODOLOGY

The successive phases of value and risk
management respectively are paralleled in figure 2.
This provides the opportunity to visualize the two
processes as one integrated dynamic framework by
which risk issues can be examined through different
perspectives. The pre-study phase for each of the two
processes consists of similar activities.

FIGURE 2: THE POSSIBLE INTERFACE
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A VM post-study implementation consists of
validating the VM proposals, while in risk
management this phase will see the application of the
risk management plan. As illustrated in figure 2, the
VM study can be adjusted to accommodate the
explicit consideration of risk issues. The dotted line
separating the different stages in the risk management
process suggests however that flexibility should
prevail in adopting the right approach relevant to the
type of project and situation. The figure thus shows
how risk consideration can be logically adapted to a
VM framework. As indicated in figure 2, risk
identification, assessment and mitigation can be
carried out during the information, function analysis
and creative phases. The evaluation of alternatives is
a quick process to select the best ideas and can
include consideration of risks associated with the
alternatives. However a more in-depth risk analysis
can contribute in examining the pros and cons of each
alternative at the development and decision phases.

Therefore from the above, it is possible to develop
further this interface as will be shown in the next
section.

DEVELOPING THE INTERACTIVE STRATEGY

Having demonstrated first, the various
opportunities for interfacing risk and value
management and second, the possible interface, we
now set out to develop the resultant strategy. This
requires the consideration of the successive VM
phases and the related activities, as illustrated by
figure 3 which shows the framework for applying the
strategy including: the VM phases, the agenda for
each phase, the stakeholders, the relevant tools and
expected deliverables for each phase.

(i) Pre-Study

The activities involved before the study remain
unchanged with the added participation, however, of
a risk specialist to gather preliminary information
related to risk issues.

(ii) Information Phase

This phase starts with the VM facilitator and the
risk specialist presenting an overview of the value and
risk management processes, the scope and objectives
of the study and the procedure that will be adopted
throughout the study. Using the information pack
prepared in the previous phase, the team examine all
areas and functions of the project with a preliminary
qualitative risk identification.
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(iii) Function Analysis

The basic and secondary functions are identified
and FAST diagrams or SMART value trees’ are
constructed. At this point, if a risk register and/or a
risk management plan is available to the team, then
the risks identified in the risk register are correlated
with the functions identified. If no risk register or risk
management plan is available, then risks are
identified for each function detailed in the function
diagrams. They are assessed in terms of probability of
occurrence and their impact on time, costs, quality,
safety and other objectives. Alternatively, a short
brainstorm of other risks and opportunities for the
project may identify necessary functions not yet
recognized (and may even indicate that certain
established functions and costs are unnecessary).

(iv) Creative Phase

The alternatives are brainstormed in the usual
manner, seeking achievement of project functions at
lower costs and/or possible functional improvements.
In addition, key risks are brainstormed to find ways in
which they could be minimized or eliminated. This
can be done by asking what-if? questions or by
considering risk scenarios.

(v) Evaluation Phase

Ideas generated are quickly assessed to select the
best alternatives for development in the next phase.
One way of doing this is by using a fast-track filter as
shown below to separate the weaker ideas, leaving the
potential winners to be progressed.

1 - Idea should be developed

2 - Don’t understand the idea

3 - Reject the idea

R - Repeat

F - 1dea with future potential, not applicable for the
current study

B - Bank: minor idea for post-workshop
investigation. No further discussion at the
workshop.

Ideas classed ‘1’ to the

development phase.

are then progressed

(vi) Development Phase

At this stage, the team will produce fully detailed
VM proposals supported with data and calculations as
necessary. For each selected alternative the following
aspects will be investigated and clarified:
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FIGURE 3: VALUE AND RISK MANAGEMENT FRAMEWORK

Value Management Agenda Who are Possible Expected Deliverables
Phase involved Methods/Tools
1. Pre-Study - Agree on study objectives, scope, DM Consultation Objectives, scope.
procedure & methodology PM Discussion procedure & methodology
- Identify study team members VMF Pro-formas clearly defined
- Prepare information pack RS Team members selected
- Project objectives at relevant stage Information pack defined
and assigned
2. Information Phase |- Value & risk management overview |PM Presentation Better understanding of

amorng team members

- Information presented VMF Discussion project and problem areas
- Discuss problem areas & preliminary |RS Risk register/data base
risk identification VMTMs if available
3. Function Analysis |- Function analysis PM Discussion Function analysis completed
- Function risk assessment: use of risk |VMF Function diagrams Risk issues clarified
register (if available) to correlate RS (FAST /Value Trees) |Frequency & impact of
functions with risks VMTMs |Probability & impact  [risks/opportunities assessed
- Risk identification and assessment scales
4. Creative Phase - Generate alternative ideas for value |[PM Brainstorming List of possible VM
improvement and risk reduction or  |VMF Checklists alternatives and associated
mitigation RS What-If? questions risks/opportunities
VMTMs |Risk Scenarios
5. Evaluation Phase - Agree on evaluation criteria & PM Idea filter or List of selected VM
technique VMF Other evaluation alternatives to be developed
- Assess successive VM alternatives  [RS techniques further
and related risks VMTMs
- Rank alternatives and risks
6. Development Phase |- Life-cycle cost analysis for each PM LCC analysis VM proposals finalized
selected VM alternative where VMF Probabilistic Analysis |Risk control/mitigation
applicable RS & Simulation measures
- Technical details prepared VMTMs |Sensitivity analysis Risk register updated
- Quantitative Risk Analysis (where Probability trees Risk response strategy
necessary) Influence diagrams
- Risk mitigation measures Decision trees
7. Decision & Action |- Decide on the competing options’ PM Mutti-criteria decision |Competing options ranked
Planning Phase suitability based on chosen criteria  |[VMF matrix withriskasa {and risk mitigation plans
and weights RS criterion made clear
- Responsibility for actions are agreed |VMTMs Action plan

8. Presentation Phase |- Effective promotion of VM proposals|PM Presentation VM proposals welcomed by
(if applicable) to decision-makers VMF Consultation decision-makers
RS Discussion
VMTMs
DM
9. Post-Study - VM report VMF Reporting VM report and risk
Implementation & |- Risk management plan RS management plan finalized
Follow-Up Phase |- Feedback from team members PM
- Detailed review of VM proposals DM Consultation Proposals accepted &
- Agree/disagree implementation of  |VMF adopted by decision-makers
proposals RS and implementation of
- Lessons learned report PM proposals or

recommendation for further
study

DM: Decision-Makers
VMF: VM Facilitator

PM: Project Manager
VMTM: VM Team Member

RS: Risk Specialist
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s Advantages and opportunities brought about by
each alternative.

e Potential disadvantages of alternatives and plans
to overcome them.

e Technical feasibility of each alternative (for
example design details, costs calculations etc.).

o List of risks associated with each alternative.

¢ Risk mitigation measures and the risk control
strategy.

Where necessary, full qualitative and/or
quantitative risk analysis can be carried out.
Techniques such as sensitivity analysis, probability
trees, scenario trees, influence diagrams, decision
trees can be relevant for modeling risks, as judged by
the VM facilitator and risk specialist. Alternatively,
this full risk analysis can be carried out outside the
workshop.

(vii) Decision and Action Planning Phase

This phase is especially essential when the
decision is not self-evident or is political or requires
clear accountability. In such cases, decisions can be
reached by evaluating a limited number of options by
using multi-criteria analysis with the assessed risk as
a criterion. Then responsibilities for further action are
clearly assigned to relevant parties within the VM
team as part of the action planning process.

(viii) Presentation phase

Team members will present the major detailed
proposals to the decision-makers in the normal
manner. In addition, they will highlight the risks
associated with the proposals and the risk control
strategy proposed. The presentation will end by
emphasizing on what needs to be done after the
workshop prior to implementation of the individual
proposals.

(ix) Post-Study Implementation and Follow-Up

In addition to the preparation of the VM report,
feedback from the team and proposal implementation,
the risk management plan is finalized and submitted
together with the VM report. Then the decision
process follows as usual with implementation of the
VM proposals. A follow-up meeting is held to record
lessons learned for future value and risk management
studies. To ensure successful implementation,
periodic reviews of the value and risk management
strategy are conducted.

SUCCESS FACTORS

The whole process can take from 2 to 3 days in the
UK context, depending on the phase reached in the
project’s life-cycle as well as on the blend of
techniques and tools adopted by the facilitators. On
the other hand, the 40-hour American value
engineering framework is ideal for putting the
proposed integrated strategy into practice, allowing
the team more flexibility for adopting the approach
that is relevant to the problem under consideration.
The success of the strategy will depend on factors
such as: the facilitators’ interpersonal skills, clients’®
commitment, the level of expertise or awareness of
the team, the team structure, the stage of the project at
which the study is carried out, the quality of
information gathered, the selection of the right
procedures and techniques.

ADVANTAGES OF THE STRATEGY

Some advantages are:

e One single information pack is prepared for the
study while bearing risk considerations in mind.

e One single team is required to carry out the study
on value and risk management.

e A risk specialist participates in the VM study to
see that all risk issues are addressed and that the
risk methodology is adapted to the reality of the
current situation.

e Risk management is an integral part of the VM
process at every phase.

e Invalid VM results are avoided.

e Anintegrated package is provided for project
management.

e Optimum information becomes available for
decision making.

POSSIBLE LIMITATIONS OF THE STRATEGY

Some possible expected limitations are:

e Time constraints during workshops can be a
problem. However this has to be weighed up with
the effective project time saved and the other
benefits gained from the explicit consideration of
risks.

e The VM team can experience some initial
difficulty to get used to risk techniques. This can
be overcome by the gradual application of the
strategy through a realistic selection of the right
blend of techniques. Education, training as well as






