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Abstract: During the project early phase, considering a bidding process (BP), a client makes a request
for a work or service to potential providers and then he chooses, by analyzing the responses, the one that
will be accepted. From the bidder point of view, there are several risks when responding because he must
develop a response based on a future development. Different in nature, these risks can be grouped into
different categories. We propose a risk typology throughout the product lifecycle on which we rely to
assist the bidder during BP via a methodology for decision support based on the experience acquired
during past projects in order to detect, report and minimize the risks in current BP.

Keywords: bidding process (BP), risk analysis, product lifecycle, project management, lessons learned

system (LLS).

1. INTRODUCTION

Call for tenders procedure is one of the most common ways
to get contracts. Through this practice, a client company asks
potential contractors a commercial proposal in response to
specifications of his needs. This step called bidding process
(BP) is very important because the decisions taken during
this project early phase establish the conditions and
responsibilities of the partners in the future collaboration.

BP is a risky practice. Indeed, beyond the obvious risk of
non-acceptance of the offer, there is the risk of an incorrect
assessment by the bidder of difficulties underpinned by the
realization that could distort the offer nature. If it is accepted,
the bidder may engage in a very penalizing process
(overruns, non-compliance of technical requirements, non-
compliance of deadlines...).

The objective of this work is to integrate the concepts of
bidding process, risk management and product lifecycle (and
project) to propose a methodology of risk management in the
BP that relies on a generic mapping adaptable to different
BP(s). Thus, the bidder will be able to make a proposal that
meets the customer's expectations and that is consistent to its
own needs and business constraints. In addition, it will put
the customer at ease by showing him the company know-how
and the implemented risk management strategies.

This document is organized in five sections:

— In section 2, we show the general principles of BP. We
place the BP in a project management frame and we set it
as the initial phase of the project.

— In the next section, the notion of risk is presented and this
concept is extended to get our definition of BP risk.

— After presenting the reasons for its establishment, we
propose in section 4, a taxonomy of BP risks. We show
the importance of defining a general BP risk framework
and each identified class is developed.

— The general approach to operate this risk mapping, and its
coupling with a lessons learned system (LLS), is detailed
in section 4. Here, we show the inclusion of this
methodology into the decision-making process involved
during the BP phases.

— Conclusion and perspectives are discussed in the last
section and the results obtained in this work are detailed.

2. BIDDING PROCESS AND PROJECT MANAGEMENT

Bidding is a procedure that allows the client to choose the
company best able to carry out a provision of works, supplies
or services [Benaben, 09]. Each potential contractor commits
resources and time to develop a proposal that may not be
retained. This process is restrictive because, to be accepted,
proposals must meet client specifications while remaining
economically viable for the provider. These proposals are
often dictated by the search for a compromise between
minimum cost and production functions of specifications.

According to [Chalal et al, 06], BP is the first phase of the
product lifecycle and includes the following steps:

— receipt of invitation to tender and customer specifications,

— feasibility study of the different options including primary
technical and financial analysis,

— decision making coupled with strategic business decisions
to follow through,

development of the response, scoring and evaluation,
— negotiation.



A key feature of BP is its short duration. Bidder often has
little time to prepare the response to the client, which imposes
severe constraints and expose him to several risks. In general,
the first level of risk is that the offer is not accepted. Then, in
case of acceptance, if the proposal was poorly developed, it
may engage the bidder in an unsuitable process with
catastrophic consequences.

The BP is conducted in a hypothetical manner since the
product does not yet exist and the available information is
often fragmented. We must therefore anticipate the potential
development of the product in order to establish, in
conjunction with financial and commercial means of the
company, the proposal which will be sent to the client. For
this purpose it is necessary to know not only the customer's
requirements but also the methods and procedures of product
development.

2.1 BP Modelling

A descriptive model of the BP proposed by [Benaben, 09]
and based on the results of [Chalal et al, 06] synthesizes the
successive activities carried out during BP (Figure 1).
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Figure 1. Bidding Process Model

This model includes an analysis phase (from call for tenders
to decision making) in which the author splits the feasibility
step from the related decision-making step. This decision is
based on the ability of a provider to meet the client demand
but also on its competitive and commercial strategy. The next
phase is the design of technical offer, which is to define the
proposal to the client. This phase is very important because
the bidder must imagine the future design scenario to develop
an adapted proposal that meets the client and their own
constraints. Next, the cost estimation phase consists in
establishing the bid price based on the resources that will be
used and the expected gain. The negotiation phase consists in
sending the offer to the client and the discussion on technical
or economic points that may change. This last phase leads to
the positive or negative response from the client.

2.2 Link between BP and product / project lifecycle

Our goal is to provide a methodology for identifying risks in
BP. It is obviously necessary to consider the entire product /
project lifecycle because decisions taken in BP phase may
have consequences at different levels of this cycle (Figure 2).
This integrated approach is comparable to systems
engineering that is an interdisciplinary field for design and
management of complex systems in the overall lifecycle
[Goode et al, 57]. Indeed, BP corresponds to the initial phase
of the product lifecycle and takes into account a "predictive
simulation" of product development cycle (represented in
Figure 2 by reduced white arrow in the BP).
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Figure 2. BP as the initial phase of product lifecycle

To define the successive actions that require the creation of a
solution concept, we relied, without loss of generality, on the
stages of project management that are very similar to those of
BP. We made a comparison between BP phases and those of
project management as described in [FD X50-118],
[Desroches et al, 10], [Turner, 06] and [Nguyen et al, 08]. BP
can be considered as an upstream phase of the project cycle.
Therefore, the project risk, on which many studies have been
conducted, should be taken into account in bidding process in
conjunction with the BP specifics risks (see section 4).

3. THE RISK CONCEPT AND ITS EVOLUTION TO THE
BIDDING PROCESS RISK

3.1 Generic risk

The risk concept has been studied for a long time and we can
find in the literature many definitions depending on the
scope. Most of these definitions include one or more of the
following dimensions: event, cause, consequence, occurrence
probability, severity, hazard, uncertainty, vulnerability,
damage, likelihood and objective. Different risk works show
that it is a multifaceted concept, but in general, the meaning
is always the same. Each definition highlights one or more
dimensions.

A classic view of risk is related to the perception causes /
consequences of an unwanted event. The risk is associated to
the occurrence of this event, correlated with the consequences
it induces. In general, the risk is perceived as the combination
of characteristics of unwanted events causes and
consequences [Gouriveau et al, 04] as illustrated in Figure 3.
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Figure 3. Classic risk model

The risk can manifest itself in several forms such an event, a
measure, a state or an uncertainty [Sinou, 08]. A fifth form of
risk manifestation has been discussed: the risk as a threat or
hazard. In relation to this latter approach, the literature shows
that the hazard is a potential of nuisance in terms of damage



for a considered activity [Desroches et al, 10]. This potential
is associated with a probability; the hazard is random in
nature. When the potential of nuisance is deterministic (the
probability is 1), it is considered as a threat.

The occurrence context of an unwanted event establishes the
hazard and, depending on this, the consequences can be more
or less serious. In Figure 4, our own view of risk is
introduced. This model takes into account the external factors
present in the context (that may increase the consequences) as
an added element: the worsening causes. Note that the hazard
can influence both the event occurrence and the impact of
consequences.
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Figure 4. Proposed risk model

This model keeps the classical risk primitive depicted in
Figure 3 (red dotted oval), but it adds worsening causes
which are in a direct relationship with the impact level of
consequences. Note that a worsening cause can also be an
event occurrence cause. In addition, the "control" aspect has
been integrated to represent the fact that control actions on
causes and consequences can be carried out.

According to [Gouriveau et al, 04], risk is not only a single
situation, but a set of linked situations to give the actual risk.
In the model of Figure 5, we can see the sequence of risk
situations (cascade effect), which represents all of the risks
that are associated to a system from the initial causes to the
final consequences. The risk is directly related to the
exposure of a system to a hazard which results in a dangerous
situation. In the absence of this exposition, the concept of risk
has no meaning.
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3. Event occurrence causes + worsening causes of event (i)

5. Consequence of event (i) + possible occurrence causes of event (i +1)

6. Consequence of event (i) + possible worsening causes of event (i +7)

7. Consequence of event (i) + possible occurrence causes of event (i+1) + possible
worsening causes of event (i +7)

Figure 5. Sequence of risk situations

In Figure 5, an unwanted event (7) has a set of occurrence
causes, worsening causes and consequences (as shown in
Figure 4). The consequences of this event (i) can be part of

both occurrence causes of a new event (i +/) as worsening
causes of this event, and so on.

In terms of project risks, [Desroches et al, 10] associates the
risk to an event whose occurrence can frustrate the
expectations of the project's objectives in terms of
performance, cost and time. The [FD X50-117], defines
project risk as "an event whose occurrence is uncertain and
whose manifestation could affect the project objectives".
According to [Nguyen et al, 08], project risk can be defined
as "the possibility that an event occur whose occurrence
would have consequences (positives or negatives) on the
course of the project activity."

These three definitions show that project risk is associated
with the occurrence of an event whose occurrence endangers
the project objectives. The three most common project risks
are: 1) non-achievement of specified performance in
specifications, 2) late delivery of the product in relation to the
contract date, 3) increased cost of product compared to the
contract cost.

3.2 BP Risk

Our work leads to a vision of risk oriented towards the
occurrence of unwanted events. Formally, the risk associated
with the occurrence of the event E, is defined by two
indivisible characteristics: the occurrence probability (P) and
the impact of its consequences (1) in terms of gain or loss for
the system relatively to a predetermined value scale.

In BP, the objective is to provide an "optimal" response to the
client in form of a solution principle. In order to achieve this
goal, we must take into account the future development
scenario to implement a risk management strategy [Botero et
al, 12]. We have shown in section 2 that this process is very
risky. In order to conduct risk management activities in BP, it
is very important to define the risk in this context.

Given that BP is an upstream phase of project and that we
take into account the whole product lifecycle for risk
management, we rely on the generic risk definition and the
project risk to establish our own definition of BP risk. We
consider that BP risk is associated with the "occurrence of an
unwanted event whose occurrence affects, firstly, acceptance
objectives and, secondly (if the proposal is accepted), the
objectives of quality, cost and timeliness”.

4. DEFINITION OF A BIDDING PROCESS RISK
MAPPING

Our goal in this work is first, to build a BP generic risk
frame, which can be refined according to the system to be
developed (product / service) and then, to use it in decision
process involved in BP phases. Risks identification concerns
the whole product lifecycle; it should lead to a structured risk
model that will be reported in a parameterized form in BP.

There are few works about risk in BP context. The current
works focus on the probability of winning or losing a tender
but they do not consider the risks in the product lifecycle that
should be taken into account to establish the response to the



client. [Alquier et al, 00] however, proposes a risk
classification in project early phase that takes into account
future developments. He groups these risks into two classes:
external risks, concerning situations affecting the gain of the
call for tenders and, internal risks, related to situations
affecting the success of the project.

We relied on this principle to establish a partition "external /
internal risks" of all BP risks. However, our proposal differs
from that of Alquier. In our approach, external risks (Rgy)
include all risks whose causes comes from the bidder outside
world in relation with the current BP. Internal risks (Ry,)
include all risks whose causes are specific to the bidder
company itself.

BP risks are therefore distributed as follow:
Rpp = Rey U Ry (1)

The risk classes constituting these two categories are
presented in Figure 6. We identify respectively client risk
(Re1), competition risk (R..) and environment risk (R.,) for
external risks, and strategy risk (Ry) project risk (R,;) and
business risk (Ry) for internal ones, with:

RExt = Rcl U Rcc U Rev (2)
and, Ry = Ry U Ry U Ry (3)
Below are described the six risks classes. Each class has its
own specific risks subclasses. Note already that correlations
may exist, depending on the considered case, between some
risks of these different subclasses. However, whatever the
considered situation, a classification of risks according to
these different classes is always possible. These risks
represent a company general knowledge. They are evaluated
according to the bidder expertise and the previous cases. A
risk can be taken into account with the same characteristics
and parameters than past experiences or it can be adapted
according to the new situation.

4.1 Risks associated with the client

Client risk (R) refers to hazardous events associated with the
client and its credibility, its organization, the nature and
expression of his needs. Six specific risks subclasses have
been identified: 1) risks related to his needs resulting mainly
from an unconsolidated definition; incomplete, inaccurate or
evolving requirements and specifications; actual needs higher
than estimated... 2) communication risks mainly correlated
with the absence of a warned interlocutor, poor information
quality, absence or delay of decision... 3) image risks arising
from the client perception towards bidder and his expertise,
4) contractual risks corresponding directly to non-
compliance with agreements, 5) risks related with the nature
of BP whose main problems are associated with the kind of
market (public/private market), 6) financial resources risks
arising from mismatches between financial means and need
of the client, client insolvency...

4.2 Risks associated with competition

Competition risks (R.) relate to hazardous events associated
with competitors, their expertise, their practices and their
structures. Four specific risks subclasses have been
identified: 1) risks associated with skills as a direct result of
competitors having a better knowledge or a better
understanding of the problem, 2) confidentiality risks mainly
caused by information leaks between the client and a
competitor, resulting in the dissipation of know-how, 3) risks
related with "hardening” of client requirements caused by the
appropriation of other bids, 4) malevolence risks whose
problems are related to competitors malicious actions to the
tender.

BP RISK
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—P Client Strategy
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Figure 6. Bidding Process Risk Mapping

4.3 Risks associated with environment

Environmental risks (R.,) relate to hazardous events linked to
the context and associated with economic, regulatory,
geographical and social factors. Four specific risks subclasses
have been identified: 1) economical risks whose main
problems are associated with moving market conditions and
fluctuating costs of equipment, raw materials... 2) legal risks
associated with non-compliance with regulations and
standards, 3) geographical risks whose current issues are the
difficulty of access to the project site, bad roads, constraining
weather conditions... 4) social risk in relation to political and
social instability of the company and the area.

4.4 Risks associated with the strategy

Strategy risks (Ry) correspond to hazardous events associated
with the bidder strategy actions. There are five specific risks
subclasses: 1) organizational  risks resulting from
inappropriate structures, lack of well-defined procedures,



lack of risks analysis, use of new technologies or materials,
use of legacy technologies, 2) management risks correlated
with the absence of management plan, unsuitable call for
outsourcing, lack of coordination and promotion meetings...
3) human factor risks arising from the deficiency of
negotiator skills, non-consultation with the technical team to
meet the call for tenders, inadequate team to competence
plan, partial unavailability of key employees, 4) commercial
risks in relation to delay of order supplies, absence of a
reliable supplier base, adoption of technical solutions of a
provider who holds a monopoly... 5) internal policy risks
often linked to the lack of important elements in the company
policy such as dependability (RAMS), experience feedback
(EF)...

4.5 Risks associated with the project

Project risks (R, are associated with the project
development, when the technical proposal has been accepted.
They correspond to hazardous events related to the conduct
of the project and the means to achieve it. Three specific risks
subclasses have been identified: 1) financial risks associated
with sub-economic assessment or acceptance of an
insufficient budget, non-monitoring gaps between budget and
actual financial situation, delays in client's payment, 2)
calendar risks linked to underestimated delays or the
acceptance of short deadline, non-contribution of partners in
the preparation of schedules, absence of analysis trends of
advancement, no updated schedules... 3) development risks
whose main problems are associated with the non-verification
of adequacy between existing means and client needs,
supplier problems (delivery delays or mnon-conforming
supplies), lack of technical solutions that can support
changes, absence of techno-economic studies of different
options and lack of consideration of logical constraints.

4.6 Risks associated with the business

Business risks (Rys) refer to hazardous events related to
know-how, involved technical resources and effects on the
expected performance of the delivered product. Two specific
risks subclasses have been identified: 1) fechnical risks,
which are a very important subclass and which result from
human error (incorrect application of business rules,
inappropriate treatment...), lack of expertise in the field,
malfunction of equipment, unmatched materials... and all
risks directly related to the product development, 2)
outsourcing risks, which take an important part of technical
risks mentioned above, but this time in the outsourcing
context.

5. GENERAL APPROACH TO EXPLOIT THE RISK
MAPPING

Among the different risk classes described in section 4, the
first four categories (R, R, Rey and Ry) represent BP
generic risks (specific to the process itself), while the last two
categories (R; and Ry) represent risks related to BP "object"
(dedicated risk). In this section, a matching proposal of this

analysis with a lessons learned system (LLS) is introduced to
make the BP easier to deal with.

We rely on risk mapping presented in section 4, to develop a
generic risk model to be considered in the BP phase. We
illustrate the approach on the diagram in Figure 7A. This
involves three steps:

1) Projection of "mapped" risks in section 4 on the different
BP and product lifecycle phases (shown schematically in
Figure 7A by the distribution of unwanted events (#') via
the black arrows).

2) Transposition of risks of the product development cycle
to the BP phases (shown schematically in Figure 7A by
transfer of unwanted events to BP through the red
arrows).

3) Parameterization of model to the considered BP.

Steps 1 and 2 provide the generic BP risks model (different
formalization tools can be used: conceptual graphs, workflow
models...). Step 3 provides a model instance from which will
be conducted risk analysis itself.

BP risk
model
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Figure 7. Global approach to exploit the risk mapping
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We are not going further in the description of BP risks model
because an essential element of our approach is introduced:

the coupling of this model to a lessons learned system (Figure
7B).

Lessons learned system (LLS) is a structured approach for the
capitalization and exploitation of information from the
analysis of positive and/or negative events in order to reduce
the repetition of errors and promote successful practices
[Rakoto et al, 02]. The purpose of LLS is to rely on the
analysis of a fact or past events to reuse the underlying
knowledge. We call "lessons learned base" all the
experiences collected for reuse. Three types of LLS activities
can be readily distinguished:

— capitalization activities, concerning the
experience and knowledge base,

supply of



and
their

— processing activities, related to the analysis
maintenance  of stored experiences and
transformation into knowledge,

— exploitation activities, in relation to the use of experiences
and knowledge base, whether it is used directly (a
problem has been solved and its solution is directly
applied or adapted) or generally (several problems have
been solved and it is possible to deduce rules to prevent
them breed).

The main advantage of LLS is the ability to recover the
knowledge acquired in past experiences to make use of it
when facing a new situation; in our study, it is a new call for
tenders.

Figure 7B shows that we consider two LLS in order to
operate the company risk knowledge: 1) a direct LLS bearing
on the different past BP(s), 2) a global LLS applied to the
different phases of product life cycles of past projects.

The direct LLS allows capitalizing risks that have been
identified during the past BP and exploiting this knowledge
to establish the corresponding risks in the current BP. The
global LLS allows identifying risks occurring in the different
phases of past projects and transposing them on the product
lifecycle of the future project associated with the current BP.

Note that this "bottom-up approach", where are exploited
specific passed knowledge to establish the current BP risks,
is quite complementary to the "top-down approach" exposed
at the beginning of this section, which exploit the projection
and the transposition of risks mapped as a generic
knowledge.

In the end, risk management during the current BP will be
based on all information resulting from the two approaches
(top-down for generic BP risks model and bottom-up for
lessons learned system “LLS”).

BP risks model derived from the general mapping, is a
generic knowledge that allows identify potential risks at
different stages of BP and product lifecycle. The exploitation
of the information extracted from the passed BP(s) (extended
to product lifecycles associated) allows strengthening the
current BP model. At this level, a similarity search between
the characteristics of past cases and those of the current BP
(linked to the context, the client, the object of BP...) will
allow to retain only significant past experiences in order to
adapt them to the BP risks model of current case.

6. CONCLUSION

In this paper, a practical approach to risk analysis in BP has
been introduced. We insisted especially in the identification
and characterization aspects of these risks by relying on two
important elements: risk mapping in this particular context
(BP), and exploitation of lessons learned systems (LLS)
applied to the past BP(s) and product life cycles associated.

The proposed risk mapping might not be exhaustive. It will
obviously undergo changes depending on the knowledge
contributions from the LLS, which will enhance the BP risks

model. Another usefulness of this model will be on the
development of specific treatments for the identified risk
classes.

Finally, it is necessary to provide the appropriate mechanisms
to extract knowledge from a lessons learned base (experience
carried out by similar past cases) and also to transpose the
results in a meaningful way for the BP under evaluation.
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