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ABSTRACT 
 
Decision making on R&D projects influences the company success directly in such uncertain 
circumstances. Focusing on the corporate governance affects to expand the scope of work to the 
governance of intangible assets management. The direction of rational approach is characterized by 
increasing the transparency of the following items: business strategy, environmental situation by way of 
SWOT analysis, resource allocation, scope of work, time and budget constraints, and decision making 
under uncertainty with multiple criteria. The authors emphasize that the use of FTA and AHP with 
preparative work can contribute the increase of transparency and accumulation of knowledge. The 
increase of transparency in the project executions will expect to realize better status of project 
governance.  
 

INTRODUCTION 
 

It is always necessary to make efficient implement and control for R&D activities to have effective 
deliverables. To achieve the objectives of R&D activities it is often to organize projects so that the 
problems become clearly defined and it may be expected the work done within the preset deadline and 
budget. Unlike contracted projects, R&D projects are characterized by various uncertainties and it is not 
easy to accomplish the target in each phase during project execution with satisfying the time and cost 
constraints. In spite of the difficulty, implementing and controlling the work by project formation with 
MBO (Management By Objectives) may increase the efficiency of R&D activities. 
 
A recent trend of focusing on the corporate governance affects to expand the scope of work to the 
governance of intangible assets and this requires higher extent of transparency in management and 
control. R&D activities associate with uncertainties and the deadlines as well as budgets have not been 
severely controlled. These are in some extents out of control in each phase of R&D activities so that the 
limits of these items are loosely bounded and may cause the intangible performance. The 
above-mentioned descriptions are limited within the scope of pipeline portfolio management and 
research activities are also out of scope. It is, however, not allowed for these activities to remain in the 
same feature of control due to the necessity of surviving in the present globally competitive environment. 
New products and services are required timelessly as the results of efficient R&D activities. The large 
part of corporate budget is required to accomplish the target of producing new products and services. 
This means that the portion of intangible items increases and it is not acceptable for corporations to 
remain the items without control. Such competitive environment will necessitate the project activities 
being more transparent and easy to make governance effective. Project executions with increasing the 
transparency of activities involved in the projects will result in better status of corporate governance. 
The new management item that may be called Project Governance is the governance focusing on the 
project execution. As described by Levin [1], “Project portfolio management (PPM) is a business 
practices that brings the world of projects into tight integration with other business operations. It brings 
projects into harmony with the strategies, resources, and executive oversight of enterprise and provides 
the structure and processes for project portfolio management. Project portfolio management is more than 
an extension of project management to deal with multiple projects. Although it addresses different needs, 
it is very important to have full integration with traditional project management capabilities. PPM 
requires governance at the executive level. The core mistake is to think that PPM is fundamentally the 
management of multiple projects. This definitely is not so. PPM is the management of the project 
portfolio so as to maximize the contribution of projects to the overall welfare and success of the 



enterprise. He also describes the meaning of this statement by saying that projects must be aligned with 
the firm’s strategy and goals, consistent with the firm’s values and culture, contribute to a positive cash 
flow for the enterprise, and effectively use the firm’s resources- both people and other resources.” 
 
One of the authors’ limited experiences of the consulting work mainly on investment planning and 
control in R&D projects from the planning to final stage of projects, has often observed that there have 
been mismatch in the decisions between the executives and the persons in charge of project management, 
even though the standardized approach to project portfolio management have been taken. According to 
the analysis of such phenomena it has been revealed that there have not been well communicated 
between the two regarding the realizing corporate strategy and as a result they have felt that the project 
portfolio management were not always successful from the viewpoint of congruence with corporate or 
business strategies and further efforts on executing effective portfolio management are needed. She 
suggests this occurs due to the difficulty of identifying the preference of executives in advance and it is 
necessary to carry out the risk assessment by more analytical ways so that the executives’ preference 
should be reflected in course of risk assessment in the project planning phase [2]. 
 
Among the issues remained unresolved suggested by Cooper and his colleagues [3]. based upon the 
results of their investigations, it is considered to be necessary to make analysis of the intangible part or 
implicit knowledge on implementing the portfolio management. 
 
From this recognition, the authors aim to clarify the reasons behind the failure of effective decision 
making on the basis of logical analysis and present a rational approach to executing and governing 
R&D projects based upon the above-mentioned recognition of status quo in the corporations. The 
direction of rational approach is characterized by increasing the transparency of business strategy, 
environmental situation described by SWOT analysis, resource allocation, scope of work, time and 
budget constraints, and decision making under uncertainty with multiple criteria. 
 
The elaboration of approach along the line of the direction includes the methods of systematic risk 
analysis, the introduction of probability concept to key project evaluation items and multiple criteria 
decision making. 
 

MANAGERIAL ISSUES ON IMPLEMENTING AND CONTROLLING R&D PROJECTS 
 

More than three decades have been elapsed since the notion of project management began to be 
recognized. Project engineering and management methods had been introduced at first to plant 
engineering and construction business and now have been spread out into other business areas such as IT 
related industries and production industries of various products and services with new products 
development work. The methods and techniques of conventional project management are well 
established and standard textbooks and guidelines have been provided to common users in the applicable 
forms to software development and traditional engineering and construction projects. These materials 
have also been applied to products development projects with limited success, due to the degrees of 
uncertainty inherent to the developmental work are large and past experiences being not always 
applicable. In reality, the practical ways of decision making under uncertainty are not well established 
and it is common for decision makers to rely on their own past experiences and intuitive judgment. As 
the results, it is often occurred that the final decisions on investments by executives differ greatly from 
the proposals. Although the proposals presented to the executives have been made by the analytical 
methods such as SWOT analysis, portfolio analysis, and probabilistic analysis by preset risk levels, due 
to the insufficient communication, the business strategy and the intention of executives to each project 
are not explicitly reflected in the proposals. So that sometimes, though it is an extreme case, the final 
decision is made by neglecting the contents of proposal just by intuitive mismatch between the two. It is 
important to ensure alignment and consistent execution of strategic priorities through the diagnosis of 
situations in every occasion. Subject to the uncertain business environments, it is not expected to utilize 
traditional project management, especially in the project planning phase. The quality of project plans 
affects the project implementation. The revision of original project plans is required and it causes to the 
additional costs and time delays. During the project execution, it is useful for some methods of project 



control to attain the preset sub-targets by breaking down the work attained in some short periods. This 
means that even if these methods are useful to efficient execution, the improper targets do not lead to 
effective results with no deliverables. These work environments do not give any contribution to the 
corporation and this may require project governance for such development- oriented projects. The 
important thing is to integrate the decision making on the project selection and resource allocation with 
multiple criteria subject to revealing the transparent details. It is expected that the approach proposed 
here will contribute to resolve the problem rationally. 
 
A BRIEF DESCRIPTION OF INVESTMENT PLANNING AND CONTROL WITH DECISION 

SUPPORT TOOL [4.5] 
 

Before proposing a rational approach to multiple criteria decision making to the execution and 
governance of R&D Projects, the way of standardized investment planning and control of R&D projects 
is briefly described in the following focusing on the scope of pipeline portfolio management: 
 
Decision support tool provides an easy-to use program and project planning approach covering entire 
project lifecycle from initiation to project close-out The research activities in the first stage is high levels 
of uncertainty and the following method may not be applicable in practice as the out-of-scope of 
investment planning. The exploratory and basic researches are usually carried out to have more usable 
information from which the status toward the final products development becomes clearer and the 
portfolio management in this phase is premature for the decision making, though screening research 
results based on the visual portfolio matrix is conducted with careful consideration of risks on deleting 
prospective seeds of future products development. For this purpose, it is recommended to make case 
studies on possible change of research from which the positioning of project portfolio matrix is changed 
accordingly. 
 
A unique investment and project management methodologies templates provided by a decision support 
tool such as Artemis7[2] which is well accepted in this area are used in this work. These tools are 
playing important roles in practice of investment planning and control that remain visibility and 
accountability for project lifecycle management based upon the concept of pipeline portfolio 
management. Business strategy is first translated into measurable results in the form of comprehensive 
views of investments, such as portfolio matrix, resource allocation, budget and other necessary 
information based on workflow model for the complete lifecycle of each investment. A rapidly changing 
business environment demands a disciplined and regular review of the portfolio. The use of a decision 
support tool enables to react fast to the change of business environment with the aid of functional 
capabilities that include achieving the right balance and mix of investments to reach business goals, 
prioritizing and funding the most valuable investments to generate maximum benefits, reconciling 
portfolio & organization budgets to align strategic and operational objectives, increasing visibility on 
head-count requirements and optimizing resource and skills usage to keep cost down and ensuring that 
actual execution, achievement of benefits and overall performance are in line with objectives. It also 
allows investment risk to be identified, quantified and tracked. The monitoring the status and resolution 
of issues and risks is an important function for this purpose. Based upon the pipeline portfolio 
management concept, the reviews of portfolios connected with the monitoring, in other words the 
diagnosis of current situations, are conducted regularly and on demand basis. Though the portfolio 
matrix depicts projects status in the space whose axis are executive priority and governance priority for 
intuitive understanding the whole status, the reasoning behind this plot is not clearly presented. 
 
The experiences on business planning and consultation using a decision support tool show that it has 
been welcome to the wide range of users, though there are some rooms to improve the ways of using it 
for appropriate decision making leading to the desire results congruent with business strategy. As 
pointed out in the previous section, the mismatch of the decisions between the executives and the 
persons in charge shows the incongruence and this occurs mainly due to the difficulty of identifying the 
preference of executives in advance and it is necessary to carry out the risk assessment by more 
analytical ways so that the executives’ preference should be reflected in course of risk assessment in the 
project planning phase. 



 
A RATIONAL APPROACH WITH MULTIPLE CRITERIA DECISION MAKING TO THE 

EXECUTION AND GOVERNANCE OF R&D PROJECTS 
 

From the above-mentioned experience, it is desired to improve the ways of utilizing a decision support 
tool with developing a rational approach which is based upon the analysis of experiential facts observed 
from a different angle [6] that is based on engineering analysis. As results, it is found that the traditional 
approach to project portfolio management does not reflect explicitly the uncertainties accompanying risk 
and executives’ intuitive judgment to decrease the gap between their intensively conceived plans and 
presented plans for final decisions. A widely known method of fault tree analysis (FTA) in engineering is 
applicable to the risk analysis being associated with portfolio management. 
 
To resolve the problem described in the preceding sections, it is necessary to develop a rational way of 
decision making congruent with business strategy. It may be successful in developing a rational 
approach if executives satisfy the plans proposed by persons in charge of making preliminary but 
objective results that are produced by the rational approach using the framework for investment planning 
and control provided by a decision support tool.  In such cases, the executive’s decisions will be made 
without revisions. Due to the fact that each project is unique in characteristic and the lessen learned from 
each project plan does not give us consistent findings leading to the useful guide to other project 
planning even if standardized ways of utilizing A decision support tool. One of the promising 
approaches to resolve these problems is instrumental and analytical elaboration supporting the 
transparent decision making. It aims to eliminate as much as possible the gap between the executives’ 
intention to the plans and the preliminary plans provided. Therefore it is at first necessary to identify the 
executives’ intention to each project before the project planning being finalized. Especially their 
attitudes toward risks are important and those attitudes to be made clear are risk aversion or risk taking 
to specific projects because there exist various uncertainties in project planning and it is needed to 
clarify reasoning on decision making. This has a strong relation to corporate strategy from which 
business units are to be selected. As shown in Fig.1 strategic positioning in the selection of R&D 
projects is deployed by taking the levels of uncertainties [6] into consideration. 

Level of Uncertainty 1
probability of higher success 
with immediate commitment

Standard strategy analysis: market research, 
analyses of competitors’ costs and capacity, 
value chain analysis, M.Poter’s five-force 
research, etc.

Development of a set of discrete scenarios with 
respective alternative valuation models , based 
on understanding the key uncertainties, 
alternative valuation models.
Getting information for establishing the relative 
probabilities of the alternative outcomes 

Level 2

Level 3

Level 4

Similar to Level 2. Additional development of 
scenarios describing extreme points in the range 
of possible outcomes.

Qualitative situation analysis to gain valuable 
strategic perspectives

Selection of projects with higher 
probabilities of success

Avoid urgent commitment

Selection of projects with relatively 
higher probabilities of success

Probability of success is classified by 4 levels correspondent to the four levels of uncertainty:
A Clear–Enough Future, Alternate Future, A range of Future and True Ambiguity.
refer to “Strategy under uncertainty” by Courtney Hugh Kirkland and Jane, Vaguerie Patrick 
in Harvard Business Review Nov/Dec 1997 

 
Fig. 1 Strategic positioning in the selection of R&D projects 
 
The way of project segmentation with reasoning is to pick up items in each evaluation criterion 
regarding strategy, business and technology. The levels of uncertainties relate to the R&D activities and 
resources allocation. The estimate of probability for the degrees of uncertainties in level 4 is difficult, so 
that the detailed analysis described in the following may be eliminated in practice. 
 
The result may be depicted in the framework shown in Fig. 2, the visible understanding of present 
internal and external situation for projects will be useful to making decision. The degrees of uncertainty 
in the vertical axis is classified by the four level mode.[7] The internal and external situation in the 
horizontal axis is classified by S,W,O,T. The balanced situation from the viewpoint of SWOT analysis is 
shown by the figure in which the projects are assembled in the center. 
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of SWOT analysis with the degrees of uncertainty 

certainty may be presented by the probability of success in each evaluation criterion. 
k analysis with FTA will be utilized to specify the probabilities, so that as shown in 
apping of a portfolio matrix into what is called probabilistic portfolio matrix that 
es of uncertainties using estimated values for the probability of success in R&D 

roach to portfolio management includes three independent axis: strategy, business and 
. It is assumed that SWOT analysis is already finished before the mapping of portfolio 
ness and technological criteria may be classified by economic and non-economic 
 with the degrees of uncertainty. 

f fault tree analysis is helpful to make it clear what base component may cause an 
lt. A fault tree is a logic diagram that displays the interrelationships between a 

event in a system or organization and he reason for this event. The reasons may be 
nditions, human errors, normal events and specific component failures. A fault tree 
qualitative, quantitative, or both, depending on the objectives of analysis [8]. This 
n widely utilized mainly in the engineering areas since 1960s 
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 purpose, a fault tree developed for the case of strategic failure is shown in the later 
abilities of failure occurrence in base components are to be determined if the past 
are available, otherwise to be specified subjectively by taking the degrees of 

 consideration. The framework for portfolio management is characterized by the 
g the activities. As well known the goals of portfolio management are to maximize the 
 achieve a balanced portfolio of short- and long-term programs and to allocate the 

se programs and the portfolio management is a dynamic decision process with 
casting and alignment of portfolios. It is reported for the AHP methodologies to be 
ction with the portfolio management processes [9,10]. Involving these analytical tools 
ent, a rational approach to planning, execution and governance of the R&D projects is 
rocedural framework depicted in Fig.4 is developed using a general framework for 
e or business strategies [11]. 
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Fig.4 A systematic procedure of business planning 

 
The probabilistic portfolio matrix depicts candidate alignment of projects with proper sequence of 
priority by using the AHP method. This method is applicable to select optimal rank order on the preset 
weighting for evaluating multiple criteria. The case studies by changing the weights with reference to 
Table1 give us a set of useful information on decision making. An illustrative presentation of 
hierarchical structure is shown in Fig.5 [5]. 
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Fig.5 Projects selection by the AHP method 

AN ILLUSTRATIVE EXAMPLE OF THE APPLICATION 
 

e main objectives of solutions for the clients including pharmaceutical companies using a decision 
pport tool are maximizing pipeline portfolio, managing the total life cycle of project candidates and 
timizing cross functional performance. Those software products related to pipeline portfolio 
anagement aim to provide the clients the desired characteristics of pipeline portfolio and portfolio life 
cle visibilities, strategic alignment with executives and governance priorities, and executions with 
ulations, and program management with project planning, resource planning and cross functional 

ordination. 

sed upon the experiences related to portfolio management in the R&D activities of pharmaceuticals, a 
al of the proposed approach as a benchmarking is described as follows: 

 first the ordinal product portfolio was developed by the data of market share, number of patents, NPV 
th more subjective criteria as the strategic decision criteria But those criteria did not reflect risks based 
 the logical way. So that, as the next step, the FTA method was applied to evaluate risks in each 
iterion with understanding the reasoning of probabilities of project success(H.M.L as shown in Fig.8). 
r an illustrative purpose, a fault tree developed for the case of strategic failure is shown in Fig 6. 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Fig.6 An example of fault tree in the case of strategic failure 
 

Though the fault tree is useful to analyze qualitatively the relationship of the causes and consequences 
among the items shown in this figure, it is desired to know the quantitative value and the level of 
probable occurrence, L, M, H have been subjectively specified by reflecting the past experiences on 
R&D management. In order to estimate the probability, the following table (Table1) had been used. This 
table shows what kinds of criteria are used to judge the value of project and how they are waited on 
decision making. 
 
Table 1   Project Evaluation Item-Idea of Standard Valuation Item/Standard definition (Example) 
 
 
 
 
 
 
 
 
 
 
 
As the last step, the project status was added to the criteria. The result is shown in Fig.7. 
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In order to judge the project GO/NOGO properly and effectively, it is necessary to know the current 
status of all projects. Fig.8 is an example of the Project Portfolio used in a pharmaceutical company. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig.8 Project Portfolio snapshot example (Given by Artemis7) 
 
Even if the product value which will come from a project is very high, there is no commitment as a 
result so that company can proceed the project in proper way. In addition, the AHP method was applied 
to project selection and the result is depicted in Fig.9. The result was referred to project selection with 
supplemental role in final decision. 
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Fig.9 Project selection by the AHP method 
 
With the set of information, they can recognize the real value of projects timely and decision making is 
much speedy and properly than before. 
 

DISCUSSIONS AND CONCLUDING REMARKS 
 

A rational approach to decision making in the R&D projects is presented. Unlike the daily used methods, 
the mismatch among the stakeholders especially between the executives and the planners in charge of 
the projects is decreased. This is mainly due to the increase of transparency of the basis regarding the 
decision making. The use of FTA and AHP with preparative work can contribute the accumulation of 
knowledge by the explicit presentations. A benchmarking for a R&D project in a pharmaceutical 
company has shown the rationale of the present approach. Regarding the business characteristics, the 
resource allocation is implicitly involved and due to the space limit, detailed discussions on this item is 
given elsewhere [12].The increase of transparency in the project executions will expect to realize the 
better status of project governance.  
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