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Preface

Integrated Portfolio, Program, and Project Management (P M) is recognized across
3

industry sectors as the most effective way to get things done. This is as true for large
capital projects, found in civil engineering, defense-aerospace, and building, as it is
for new product development, and organizational change initiatives. Driven by the
need for well-controlled delivery of work, the art and science of P3M has been
developing inexorably since the late 1950s, when the idea of project management
as a distinct discipline began to become accepted by government and commercial
organizations.
Project management in the life science sector did not become established as a
credible approach to managing product development work until the early 1980s. The
adoption of project management across the sector has been patchy and inconsistent,
despite the huge business beneﬁt that this approach has brought to almost every
other industry. The number of books available on P3M as applied to drug development is very limited. Few journal articles are available on the subject, and there is
almost no research published. Medical device project management fares better. This
is unsurprising given the established project approach to managing product design
with strong engineering and technical content.
The book is about the current and future way that the life science sector (pharmaceutical, biopharmaceutical, biotechnology, and biotherapeutic) projects and
programs can be managed. All application of P3M is context dependent, and the
pharmaceutical and biotechnology sector has a more challenging context than many
others. There is, however, increasing appetite within the industry to embrace the
advantages that a project-oriented approach to managing drug development work
can bring.
Driving the move toward further and deeper projectization of product development in the sector are several factors. The industry is struggling to provide sufﬁcient
numbers of people with the knowledge and experience required to develop enough
of the compounds coming out of discovery to meet patients’ needs. This lack of
capacity is arguably one of the biggest inhibitors to development of new drugs and
devices. There are tremendous revenue pressures on the industry, coming from both
generics competition, and Government and other payers. The time scales for products to reach market have not decreased signiﬁcantly, especially not when viewed
in comparison to other new product development sectors. Many of these same factors
led other sectors to adopt P3M as a core organizational competence to manage
product development. As the industry faces up to the need for more efﬁcient usage
of resources (people and materials), better control of development cost, and reduced
timelines, the adoption of high-quality P3M is bound to accelerate.
ix

x

Preface

This book brings together the views of many experts on P3M in life science
product development. Some have been, or currently are, academics. Some are practitioners, working to deliver drugs and devices to patients. Some are consultants,
working as trusted advisors to life science companies, large and small, to help
develop world class P3M. Yet others have held executive-level positions and write
with authority as internal customers of drug program and project teams. When bringing together such a group of writers, with such a wide range of experiences, it is
inevitable that there will be a mixture of writing styles. The editing has been deliberately kept to a minimum to ensure that the authenticity of the authors’ voices has
been retained. This allows the writers’ authority in their ﬁelds to shine through.
The book is formed of three parts. Part One with three chapters sets the scene
for the rest of the book by providing the context for P3M in the life science sector.
There are reﬂections on the current state of project management in life science
organizations, the impact of organizational size on P3M, as well as the speciﬁc
subsector (pharmaceutical, biotechnology, etc.). Part Two of the book, comprising
eight chapters, addresses the major organizational aspects of portfolio and program
management, as well as covering the important processes of planning and control,
managing program uncertainty, controlling product safety risk, developing program
strategy, and managing value throughout the product development life cycle. In Part
Three of the book, the ﬁnal four chapters cover two themes. Two chapters discuss
alternative perspectives of the integration of the work for product development. The
two ﬁnal chapters provide insight on the approaches needed to bring about highquality, high-effectiveness P3M in life science companies. A bibliography is provided to direct the reader to the literature available, for P3M generally.
This book can be viewed as the end of the beginning of the application of consistent, formal project management in the life sciences sector. Steady progress over
the last 20 years has been made, albeit uneven and often localized. The fact is that
other industry sectors with very high levels of uncertainty in their product development processes have adopted P3M successfully. The outcomes for these sectors
include increased proﬁt margins, reduced overall life-cycle time, and more efﬁcient
utilization of people and resources. This leads to more products reaching the market.
Translated to the drug development sector, this means more diseases can be treated,
and more people with the diseases are able to receive drugs. Best practice P3M will
also lead to increased reliability of timelines to deliver products to market, reducing
company stock price volatility due to missing promised launch dates.
Life science companies that embrace best practice P3M will gain signiﬁcant
competitive advantage. The authors in this book provide the knowledge and insight
to help create that competitive advantage.
Pete Harpum
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Part One

The Life Science
Industry Context
for Portfolio,
Program, and
Project Management
Since context is vital to understanding the application of portfolio,
program, and project management (P3M) – in any sector – the ﬁrst three
chapters in this section provide this background. The authors remind us of
the complexities of the product development environment, including:
• Great uncertainty of the outcome of experiments
• High rates of attrition, particularly in the early stages of the life
cycle for drugs
• Fluidity of the regulatory environment
• High costs of development through the life cycle to launch
• Long time frames from new chemical entities (NCEs) coming out of
discovery to new drug application (NDA) submission
• Great variation in size of ﬁrms in the sector, from “big
pharmaceutical” companies with tens of thousands of employees, to
start-ups and virtual biotechnologies with less than 10
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• Signiﬁcant differences between pharmaceutical, biotechnology,
biopharmaceutical, biotherapeutics, medical devices, and diagnostic
and imaging subsectors.
In Chapter 1, Thomas R. Dunson provides a comprehensive overview
of the application of P3M across the different life science sectors. He also
discusses the fundamentals underpinning the notion of project management
itself, in the process describing the two most well-established bodies of
knowledge for project management.
Eric Morﬁn follows with a chapter that presents the implications of
organizational size on the way P3M is operationalized. He covers the
impact of organizational culture, styles of leadership, the impact of the
need to prioritize resources in larger companies with bigger pipelines of
products, and the way in which different organizational structures intersect
with P3M processes.
The ﬁnal chapter in the section by Susan Linna looks speciﬁcally at
the challenges of bringing effective P3M to product development in the
biotechnology sector. Linna covers the speciﬁcs of the transition from
research to development (regulatory regimes, manufacturing and control,
routes of administration, and others). She also describes how P3M can
support decision making and capacity management. The need for senior
management support for effective P3M is also described, with a detailed
explanation of why this is so important.

Chapter

1

A Review of Project
Management in Life
Science Industry Sectors
Thomas R. Dunson

T

his chapter aims to provide an overview of the way project management differs
in its application across the pharmaceutical, biotechnology, and contract research
organization (CRO) sectors.
Considering the complex nature of drug development projects and the high
cost of being late to market (or failing late in the development life cycle), it
would seem intuitive that project management would ﬂourish in the life science
sector. However, the industry has been slow to implement project management
practices and is thus behind other industries in this area [1, 2].
Still, the importance of project management is recognized: it is seen by many
companies as a pivotal contributor to getting products to market and achieving
excellence in drug development [2, 3], and more emphasis is being placed on the
application and development of project management practices in the industry than
at any previous time.

PROJECTS AND PROJECT MANAGEMENT
Projects have a deﬁnitive start and end, and their end products should be different
from other products and services.
A project is a temporary endeavor undertaken to create a unique product or
service [4].
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No
Work Methods
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Yes

Type 2:
Product
Development

Type 4:
Research &
Organizational
Design

Type 1:
Engineering
Design

Type 3:
Systems
Development

Yes

No

Project Goals Well-Defined

Figure 1.1

Goals and methods matrix (adapted from Turner) [9].

Many organizations use projects to do those activities that cannot be performed with
normal operations or processes (often referred to as “business as usual”). By deﬁnition, as projects are unique, there is more uncertainty, and thus, risk and opportunity
in project-oriented work compared with normal operations. Turner [5] states that
organizations use projects when their business objectives are achieved more effectively by projects, that is, when beneﬁts are bigger than the risks associated with the
work.
Changes in the business environment generally have promoted the use of projects. Rapid technological change has made the future of businesses unpredictable,
globalization has changed market structures, and deregulation has transformed
industry structures [6]. Organizational structures need to be ﬂexible to enable
fast responses to changes, and projectization is a key way to create ﬂexibility in
organizations [7]. In addition, in a networked business environment, projects
support knowledge-intensive operations that now form the core of many organizations [8].
Projects can be divided roughly into two groups: external and internal projects.
For example, research and development (R&D), internal process development,
business change, and reengineering projects represent internal projects, while
customer delivery projects are external projects [8]. All these projects are different
in nature and their special features must be taken into account when managing
projects.
Turner [9] created a classiﬁcation that distinguishes four project types according
to how well project goals are deﬁned and how well the working methods used for
reaching the goals are deﬁned (see Fig. 1.1). Turner also suggests that when goals
and methods are well deﬁned, the chance of success increases, while the chance of
success is smaller when goals and methods are not well deﬁned. New product development projects are located in the upper left quadrant while research projects are
situated in the upper right corner of the ﬁgure.
There are differences in the way project processes, stages, and life cycles are
deﬁned. Turner identiﬁes four stages [10]:
1. Proposal and initiation
2. Design and appraisal

Chapter 1 A Review of Project Management in Life Science Industry Sectors
Table 1.1
Project
Project
Project
Project
Project
Project
Project
Project
Project
Project
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Project Management Knowledge Areas (Adapted from PMI) [11]

management knowledge areas
integration management
scope management
time management
cost management
quality management
human resource management
communications management
risk management
procurement management

Table 1.2

Project Management Knowledge Areas (Adapted from APM) [12]

Project management knowledge areas
Project management in context
Planning the strategy
Executing the strategy
Techniques
Business and commercial
Organization and government
People and the profession

3. Execution and control
4. Finalization and closing
On the other hand, the Project Management Institute (PMI) [11] deﬁnes these
stages to be also management process groups (see Table 1.1) that appear at all project
life-cycle stages. After each stage, a tangible product should be completed, for
example, a feasibility study or a prototype. All stages start with initiation and planning and move through execution and control to closing. After each stage, there is
a review of project performance and deliverables, and it is determined whether the
project should continue to the next stage.
The PMI in the United States (Table 1.1) and the Association for Project
Management (APM) in the United Kingdom (Table 1.2) both publish bodies of
knowledge regarding what is considered to be core project management knowledge.
Risk management is one of the knowledge areas, but its importance is great in
completing projects successfully mainly because of the inherent uncertainty prevalent in them. Turner [5] states that risk management is “the essence of project
management.” Also, in Artto’s [6] opinion, risk management is a vital function of
project management. The importance of risk management has grown lately because
of the increased uncertainty in doing business and risk management’s potential value
for business.
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Programs and their management represent a further consideration of project
management. A program is deﬁned to be:
A group of related projects managed in a coordinated way. Programs usually include
an element of ongoing work. [13]

Many methods and tools that are used in project management are also used
when managing programs. There are, however, slight differences in the focus areas
and importance of the methods. A project manager must concentrate on the special
features of projects, on managing people, and on the desired results. Project management can be seen to consist of different knowledge areas and processes (Table 1.1).
They are all highly interconnected, some dealing with performing project work and
some supporting the work.
Project management is the application of knowledge, skills, tools, and techniques to
project activities to meet project requirements. [14]

LIFE SCIENCES NEW PRODUCT DEVELOPMENT PROJECTS
Most life science projects are huge in terms of money and time consumed, and
human resources required. In fact, a drug development or medical device project
constitutes managing many subprojects performed by different line organizations
such as the preclinical studies, clinical studies, process development, and marketing
planning. Even most Phase III studies (large clinical studies) would be regarded as
big projects in other industries. Thus, the drug development project particularly
could also be viewed as a program [15]. (See Stewart-Long in Chapter 6 for a
detailed discussion of life science program management.)

Particular Issues Facing Life Science Projects
Problems facing particular life science projects should be detected as early as possible,
and it is an achievement and not a failure to terminate a project early [16]. According
to Lead [17], there are four main causes of life science project problems:
1.
2.
3.
4.

Poor resource management
Poor project management
Insufﬁcient scientiﬁc experience
Unexpected and difﬁcult technical issues

First, insufﬁcient resources can lead to several problems in executing a project.
For example, poor resource management can cause inadequate planning, starting
activities too late, corner cutting leading to repetition of tasks, poor quality and
mistakes under too much pressure, and overwork resulting in reduced morale and
low levels of personal commitment to the project [17].
Second, problems from poor project management usually start from inadequate
planning and communication. All project participants should understand who is
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responsible for each activity. Communication is also important between various
departments engaged in the development so that no unnecessary delays are passed
on to other departments. To avoid delays in authorization processes, good knowledge
of regulatory requirements is needed. Detection of early warning signals of problems
starting to occur should be one of the main tasks in project management [17].
Third, insufﬁcient scientiﬁc expertise is a serious problem. Inexperienced team
members need proper support to plan studies or design work and testing adequately,
and interpret correctly the results gained from the work. A failure in either of the
tasks will result in repetition of activities.
Fourth, unexpected technical problems can occur in every project no matter how
well it was planned. Still, a good project manager can minimize the effects of these
problems by early detection and good problem-solving skills [17]. On the other hand,
Kennedy [18] outlines technical reasons for project failures. As much as 46% of
projects fail because of lack of efﬁcacy. Animal toxicity and adverse effects in man
account for the second biggest reasons for project failures.
The reasons for project problems outlined above do not seem to be different
from problems occurring in other industries. Thus, it could be concluded that life
science projects, even though long, risky, and costly, do not differ too signiﬁcantly
from the general understanding of project nature. The importance of scientiﬁc
knowledge and early detection of problems may be more signiﬁcant, however, to
avoid repeating expensive and long trials, and to terminate poor performing projects
as early as possible.

Differences between Life Science and Other Sectors’
Project Management Capability
Cooke-Davies and Azymanow [19] studied the differences between project management maturity in the pharmaceutical industry and ﬁve other industries. Also, big and
medium-sized pharmaceutical companies were compared with each other. The
results showed that medium-sized companies perform better than bigger companies
in three dimensions:
• Strength of project versus functional matrix
• Strength of project culture
• Organizational leadership
The main reason for this was stated as the closeness of project management
to senior management and the proximity of the upper management, in time and
hierarchy, to the management of drug development projects.
However, big pharmaceutical companies scored better in matching the
project team to project stage and type, and in the capability of project management
staff. When pharmaceutical companies were compared with the industries
from which project management practice once initiated, it was clear that these
industries, that is, defense and petrochemicals, performed better. However, the
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defense industry scored lower than medium-sized pharmaceutical companies in
organizational leadership.
Pharmaceutical companies were also compared with other industries with regard
to project management maturity. On average, engineering-based industries of the
study, that is, telecommunications and construction, scored better than the pharmaceutical and ﬁnancial services industries. Pharmaceutical companies performed
lowest of all in the extent to which project information is centralized and is under
the project’s control. Moreover, big pharmaceutical companies scored extremely
low on organizational leadership compared to others. However, as the bright
spots for the pharmaceutical industry, medium-sized companies scored second
highest, right after construction, in the strength of the project matrix and the project
culture [20]. (See also Morﬁn and Linna, Chapters 2 and 3, respectively, on
the impact of organizational size and industry subsector on project management
maturity.)

Project Planning Considerations in Life Science Projects
One of the major milestones in drug development projects, if not the most important
milestone, is to get marketing authorization from relevant regulatory bodies. Thus,
it can be said that in addition to the drug itself, a major end product of the project
is the documentation for authorization application. The target is moving constantly
during the development time and thus, it is difﬁcult to make speciﬁc plans on how
to reach the project objectives. Actually, the project team must be prepared to cope
with constant changes and failures. Therefore, it is fair to say that planning is at the
same time an extremely important and difﬁcult part of project management in the
life sciences industry. A further complication is that even though time to market is
usually the main objective, many of the critical development activities are incompressible [21].
The opportunities to decrease development time by planning are thus limited.
Clinical and toxicology studies are usually those determining the critical path of the
project. On the other hand, regulatory guidelines facilitate the planning signiﬁcantly
by giving speciﬁc instruction on what studies need to be done, and in which order,
to gain the required authorizations [22].
Rolling wave planning [23] is usually used so that only the next phase is planned
in detail and the rest of the phases are planned in outline. Before moving to the next
phase, detailed planning is conducted. Planning is a team effort with representatives
from all line organizations involved in the project.
Development strategies are directed by the target product proﬁle determined at
the beginning of the project. The target product proﬁle is the speciﬁcation of the
product that is going to be introduced into the market. It includes the required efﬁcacy and side-effect proﬁle of the drug, how it should be supplied and used, in which
patient groups, for what purpose, the time of market introduction, and the cost of
goods [24]. (See Chapter 7 by Powell on project control.)
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Uncertainty in R&D Projects
All areas of uncertainty are interrelated and deﬁne the decision milestones and
criteria as well as identify the data that need to be collected. Together, these uncertainties codetermine the data to be collected and the information to be processed
to ensure R&D project success.
The information processing capability of an organization is a function of the
effectiveness of the organizational infrastructure and the capabilities of its people.
These, in turn, are related to the resources allocated to projects, management support,
organizational climate/culture, and the interfunctional integration [25].
The more an organization has reduced uncertainty, that is, the more it has closed
the gap between the required and available information, the better will be its decision
making and implementation of adequate R&D project management [26–30].
Improvement of availability of information and reduction of uncertainty do not in
themselves, however, ensure that the “right” decisions will be made or that the
“right” outcome will be achieved. Retrospectively deﬁned “bad” decisions will still
be made, and they will have an impact on project assessment and project prioritization. Therefore, reduction of uncertainty through the adequate processing of information directly impacts the quality of project management, but cannot guarantee
“success.” (See Chapter 8 by Harpum and Dunson, and Chapter 9 by Dunson and
Morﬁn, on project and product uncertainty.)

Role of Project Manager
Because of the highly specialized skills required in the execution of project work,
the project manager is responsible only for making sure that the skills within the
project team are used and that a good plan for the project is developed. Often, the
project manager has no direct authority on the project team members, but rather has
an inﬂuencing role [21].
The project team is composed of individuals with narrow specialty areas, which
makes it more difﬁcult for them to communicate with each other and realize how
the contributions of different line organizations ﬁt together. The gaps between team
members are further widened by the fact that historically, R&D has been performed
in an organizational structure based on strong functional lines [21].
For this reason the project manager needs to have very good interpersonal,
leadership, and communication skills to manage the cross-functional project team.
As the drug development projects last a long time, the project team develops a strong
sense of ownership for the project, and thus it may become extremely hard for them
to detect and admit there are problems and to recommend the project should be
stopped – or “killed.”
The PMI’s Pharmaceutical Special Interest Group reports interesting results
regarding the role of project managers in a survey conducted within the member
companies [31]. According to the results, experienced project managers are mainly
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viewed as good technicians who can keep track of time and cost but who do not
provide the leadership skills of communication and risk management. Additionally,
experience in project management has mainly come from other industries.
Practitioners in the industry still continue to believe project management is different
in the pharmaceutical industry.
Considering the important role of innovation and new product development for
life sciences companies and the risks inherent in the projects, it seems surprising
that project managers do not enjoy a privileged and recognized position of leading
the most vital long-term operations of the ﬁrm. Because of the great impact of drug
development projects, success and failure for the long- and short-term health of the
company project managers should, without doubt, be empowered more to be able
to ensure that enough suitable resources and senior management support are given
to new product development projects.
It can be concluded that project management practices are not signiﬁcantly different from other industries. Other sectors have long projects, with signiﬁcant change
over the life cycle, and have tight regulatory requirements affecting the planning
process (aerospace is a good example). The level of technical uncertainty does pose
signiﬁcant challenges for planning and monitoring practices in life science new
product development projects. Furthermore, project management is less mature,
especially in the big pharmaceutical companies, than in other industries.

OVERVIEW OF PORTFOLIO MANAGEMENT IN LIFE
SCIENCE ORGANIZATIONS
Pharmaceutical portfolio management is discussed at length by Bennett in Chapter
5; therefore, only an overview is presented here.
The late 1990s and early 2000s have emerged as periods of change. It is an era
in which rapid changes are a pervasive characteristic of life science markets [32,
33]. There will be rewards for companies that develop strategies and practices that
thrive within this evolving, complex, and dynamic environment. Keys to success
include effective and efﬁcient business practices and the effective use of sound,
competitive intelligence [34, 35]. The awareness of these trends and potential discontinuities and how they affect ﬁrms have a direct impact on R&D project selection
and organizational focus.

The Need for Effective Portfolio Management in All Sizes
of Life Science Companies
The chaotic nature of the environment, for life science particularly, holds true also
for the lengthy and complex drug R&D process. In all organizations, there are ﬁnite
resources, budgets, and capacity. Likewise, organizations often have more work to
do than can be done within those limitations. Therefore, an efﬁcient and effective
process to determine which projects should be fully resourced and funded internally,
which should be outsourced, and which should be stopped can lead to true competi-
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tive advantage. On the other hand, R&D, by deﬁnition, is not an “absolute,” nor
does carrying it out well guarantee, success. R&D is a process designed to minimize
uncertainty and gain clarity. A limited number of compounds achieve a “success,”
that is, a market launch [36].
Based on these real-life issues, there is a growing commercial pressure to
increase R&D productivity while controlling costs. An effective R&D project portfolio management process can help achieve this objective [37–41]. Regardless of
company size, new product development portfolio management should be an integral
part of corporate culture and business processes.
An effective R&D portfolio management process is essential to all companies
regardless of size. Large companies often have numerous projects at various stages
of development. Therefore, if an error is made and a few of the “wrong” projects
are pursued, the overall negative impact can be minimized because of the depth of
a large portfolio.
On the other hand, small companies generally only have one project or “platform” upon which to grow their company. Therefore, there is a tremendous amount
of focus and knowledge on that key project or platform. In these cases, there is no
real R&D portfolio to manage, but rather, there is a need to manage very limited
resources on the critical aspects of the development of the lead project or platform
technology. If a wrong decision is taken, the consequences can be devastating.
For medium-sized companies, a critical mass has been established, but wrong
decisions about R&D projects can lead to a signiﬁcant business downturn. Mediumsized companies, by deﬁnition, do not have a large R&D project portfolio so there
is a limited ability to absorb mistakes. For these companies, an effective R&D
project management process is essential. Based on this scenario, it appears that
medium-sized organizations have the most to lose from making the wrong choice
or ignoring the need for portfolio management overall.

Speciﬁc Portfolio Management Challenges for
Biotechnology Companies
For a biotechnology ﬁrm, the portfolio is typically a complex assortment of internal
product development projects, partnerships, and out-licensing agreements. Companies
are tasked with determining the right mix of internal and external efforts in the face
of staff and funding constraints. They face continual challenges:
• How can they best leverage their technology to create value?
• Should they focus on several large projects, or on a greater number of smaller
efforts?
• What are the resource forecasts across all projects, and where is the
uncertainty?
• Should biotechnology companies seek additional funding to tackle more
projects, and if so, how and when?

12

P3M in the Pharmaceutical and Biotechnology Industries

The rapid growth of the biotechnology industry as the backbone of hightechnology, highly speciﬁc, and effective new medicinal therapies have had a
profound effect on the life science industry. The ability to genetically modify living
organisms to produce a range of medicines has contributed to a plethora of biopharmaceuticals being developed. In 2000, 28 major protein-based products generated
US$13.3 billion of sales and in 2002, there were 99 protein-based therapeutics in
Phases III and II clinical testing [42]. However, the process of bringing these products
to the market is a costly and risky business. On average, it takes 7.7 years to bring
a biopharmaceutical product to market [43] and costs over US$800 million, and this
cost of R&D for new drugs has been on the rise for the past two decades [44].
Given the uncertainty associated with drug development, biotechnology and
biopharmaceutical companies usually require a constant pipeline of drugs to remain
in business. Speed to market and pressure to reduce costs are critical factors driving
the need for more effective means of assessing the value and risks of such drug
portfolios.

Portfolio Management for CROs
Portfolio management in CROs is entirely different when compared to other life
science sectors. CROs do not plan on speciﬁc projects and how they will affect their
pipelines. Rather, portfolios are an amalgam of all of the projects that a particular
CRO might be managing at any point in time.
Portfolio management in these companies is driven by revenue recognition.
Although the actual process may vary across companies, individual projects are
frequently assessed and “rolled up” to all projects for assessment on a monthly or
quarterly basis. Forecasting is frequently utilized to determine revenue at points in
time and going forward on a yearly basis. A CRO can then make fairly reasonable
projections on resource utilization and revenue recognition based on overall project
forecasting.

MANAGING VALUE
Regardless of the development stage of a given project, an objective assessment of
its potential value and strategic ﬁt needs to be done. It is not uncommon for new
product development projects to be obsessively pushed by project champions.
Although project champions provide a very valuable service to every organization,
their unbridled enthusiasm for “their” projects often leads to a biased view of project
value and overall strategic ﬁt. A new compound that is highly attractive from a
scientiﬁc point of view may or may not be a promising candidate from the marketing
and business perspective. A new mechanism of action that does not translate into a
competitive advantage is interesting but may not be a good or proﬁtable product.
If the proposed product targets a competitive advantage in an existing, welldeﬁned market, then it will be easier to forecast its potential commercial success
and beneﬁt. If the product is extremely novel and will create a new market, it will
be harder, but not impossible, to forecast commercial beneﬁt at any stage of devel-
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opment. This, however, is where an in-depth understanding of R&D portfolio management and effective use of detailed “competitive intelligence” needs to occur. A
balance needs to be struck between long- and short-term strategic business needs
with an eye toward what is best for the company, and what offers the greatest
medical beneﬁt to customers, physicians, and patients.
An integrated R&D portfolio management process needs to incorporate both
early stage projects (ESPs) and development projects (DPs). Due to the distinct
differences between them, however, they need to be treated differently. ESPs are
pre-investigational new drug (pre-IND) projects and DPs are those in human pharmacology and/or clinical research but have not obtained regulatory approval.
Because of the length-of-time-to-market differences between ESPs and DPs,
there is an inherent difference in level of uncertainty between these groups of projects. Therefore, in any comparative ﬁnancial calculation, ESPs will always be at a
disadvantage and come out low in the priority ranking (assuming that ﬁnancial
measures are the only parameter used for prioritization). Although in general DPs
have a lower degree of uncertainty, each project is unique and needs to be treated
as such. In spite of this dilemma, the focus of portfolio management efforts should
include both ESPs and DPs. (See Brown and Allport in Chapter 11 for a detailed
discussion on value management.)

BUILDING CORE COMPETENCIES TO REDUCE RISK
Life science product development portfolios should represent a portfolio of projects
covering a substantial range in respect to difﬁculty of achievement, time to fruition,
and expected magnitude of payoffs (i.e., creation of a balanced portfolio). This
applies to all types of projects: drug development, device design, and service products. However, examination of actual product development portfolios from many
companies reveals a heavy skewing toward short-term, low-risk projects with relatively modest expected beneﬁts. This reﬂects an understandable response to the
broad pressure on ﬁrms from ﬁnancial markets for maintaining attractive short-term
returns, which in turn encourage reliance on a net present value (NPV) capital budgeting approach toward project selection and allocation of resources.
Diversity of therapeutic areas, disease states, and/or discovery platforms in
R&D is often regarded as a means of reducing risk. Some feel, however, that companies that concentrate their efforts and resources on a selected number of R&D
areas are more likely to achieve breakthroughs more frequently and thus manage to
outstrip diversiﬁed organizations [45]. It is believed that through focus and concentration of scarce resources coupled with cumulative knowledge, the probability of
success can be enhanced. This can be true, but taken to its extreme, can be equally
devastating if a given line of research fails or a competitive technology hits the
marketplace. Again, the issue of balance needs to be employed. Enhanced probability of successful molecule identiﬁcation can be achieved through focused efforts and
capacity, as long as the focused efforts do not eliminate capitalization on serendipity,
or that through concentration of resources and direction that the organization is
placed at risk from external market dynamics.
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Organizations can facilitate their movement along the experience curve by
building core competencies in focused R&D line areas [46]. Concentrated efforts
allow organizations to gather cumulative know-how, competencies, and capability.
Therefore, a project portfolio focused in the areas of core competencies has a cumulatively greater probability of success. Likewise, a diverse portfolio moves an organization away from its experience curve, reducing the overall aggregated probability
of success and potential value. This is not meant to imply that diversiﬁcation is bad,
or should not be pursued, but the risks, costs, and implications of such efforts must
be clearly deﬁned and understood prior to embarking upon such a path.
R&D project portfolio management does not end with its outcome. Organizations
are capable of learning, if they take the time to do so. Organizational memory is
created through the acquisition, communication, and interpretation of organizationally relevant knowledge used in decision making. Before a project is classiﬁed as a
failure, its contribution to organizational growth, market development, or technological advancement must be estimated. The knowledge gained and experience with
current projects strongly inﬂuence the performance of their successors, and in turn
are a function of the victories and defeats of their predecessors.
The experience and know-how of project teams acquired during the life cycle
of one particular project can and should be transferred to subsequent projects. As
an organization works its way through development and completes more and more
projects, certain aspects of technical, commercial, and competitive uncertainty can
be reduced while hands-on experience accumulates [25]. The continuous observation
and consequent rectiﬁcation of errors and misinterpretations help improve the
decision-making quality and the ability to implement adequate R&D project
portfolio management.

PROJECT MANAGEMENT AT CROS
Successful management of research projects in a CRO can mean different things to
different people. If project timelines, costs, and performance levels are not deﬁned
in advance, any outcome may be regarded as acceptable! People often misunderstand
the concept of delivering projects to external customers. They have ongoing projects
within their company, and they consider project management as “the art of creating
the illusion that any outcome is the result of a series of predetermined, deliberate
acts when, in fact, it was dumb luck.” [47] In a CRO project environment, above
all other life science project arenas, project managers need to be outcome-oriented
and be capable of achieving predeﬁned target results within the time constraints set
by the project scope, while ensuring commercial agreements between their company
and the client are met – as well as delivering expected proﬁt margins on the work.
CRO project managers must:
• Achieve project objectives within time and cost parameters
• Do so at the desired performance and quality level
• Utilize the assigned resources effectively and efﬁciently
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• Deliver an acceptable project with a win-win philosophy
• Meet or exceed the customer ’s expectations
Today’s CRO managers not only have to consider the short-term objectives of
the projects in the pipeline but should also think strategically about their company’s
position globally and about future business. They have to consider the impact of
changing environmental demands on the company. The project manager has to be
result-oriented and must monitor the external situation of the life science industry
closely enough to know when benchmarking results indicate the necessity for strategy changes to be instituted.
Competitors in the pharmaceutical and CRO markets are acquainted with the
same fundamental concepts, techniques, and approaches. Available for all to follow,
the information and techniques can be used by every company manager. Thompson
and Strickland [48] are of the opinion that the difference in the level of success
between competitors lies in the relative thoroughness and self-discipline with which
managers develop and execute their strategies for present and future projects.
Visionary leadership is needed to evaluate quality, performance, and price
because it is of utmost importance in a competitive market. In a CRO with a low
throughput time and excellent quality, the revenue generated will not have to cover
the overhead cost created by additional time a competitor with a longer throughput
and additional reworks will have to cover. The lower the throughput time and number
of reworks and related costs, the higher the proﬁtability in relation to a competitor
with a longer throughput. Managing time and performance within budget constraints
emphasizes the trade-off between these critical factors, which are vital for successful
innovation, and management through the instigation of best practices.
Trade-offs are always based on the constraints of the project. This is especially
true of activities undertaken in a CRO. A delay in one service-providing division
pressurizes all downstream activities in the other divisions to cut back on timelines
to ensure that the ﬁnal date for project completion will be met. Effective project
management is therefore a prerequisite in a CRO where excellence is a part of its
mission statement, and project completion within predeﬁned timelines can be met
without the necessity of crisis management and trade-offs between cost and performance inevitably having to be made. Qualitative project performance data are
inadequate to demonstrate the potential of meaningful improvements, particularly
in an environment in which revenue and work hours are major determinants of
performance and efﬁciency.
The quantitative characteristics of project management process analysis, in relation to time particularly, can make the technique a key component in the evaluation
of performance of CRO-managed projects. It is essential for successful project
management of a CRO to:
• Trace costs
• Quantify time data generated on the main activities and processes undertaken
by the operational divisions
• Differentiate and allocate costs to the respective activities of each project
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Should an overrun of time seem to be evident, the project manager must know
exactly what the cost to the company per day will be and which best practice remedial actions to initiate. At the same time, risk factors, for example, unused capacity
due to project cancellation, should be assessed and managed.
Despite the best efforts of regulatory authorities, pharmaceutical, biotechnology, medical devices companies, and the associated service industry (mainly composed of CROs), the time associated with bringing drugs to the market continues to
rise. This is due not only to the complexity of developing new drug entities, but also
to the ever-increasing paper war involved in the bureaucratic red tape of regulatory
requirements and approvals to be obtained for clinical trial execution and the submission of a myriad of data and results, before marketing of a new product is possible. The U.S. and EU governmental regulation processes for drug registration are
extensive and demanding. They require standardized processes and documentation
on clinical research projects to demonstrate the bioavailability of drugs before they
can be approved for marketing.
A CRO’s business depends on sustaining understanding, and complying with,
the comprehensive global and governmental regulatory processes. The guidelines
regulating marketing authorization, of which the FDA and the International
Committee for Harmonization (ICH) are the most general ones, are applicable to
every CRO globally, executing clinical research projects to be presented as part of
the dossier for the registration submission in Western countries. The conclusion to
be drawn regarding an industry that is heavily regulated globally by legislation and
guidelines is that CROs competing for a market share should generally follow the
same processes and encounter the same risk factors. The guidelines regulate
the larger picture of how, when, and where, but the ﬁner detail that determines the
competitive edge and proﬁtability depends on effective management of the CRO
within the constraints of this heavily regulated industry.
Costs continually have to be readdressed so that wastage is kept to a minimum,
in terms of both direct and indirect costs, while maintaining and even enhancing
customer satisfaction. Excess costs feed on themselves, creating further excesses
and inefﬁciencies [49]. The bottom line is that winning in the evolving life science
market for services of the twenty-ﬁrst century is about being smarter, faster, and
different. In the current environment, the big and the slow will be consigned to the
margins, where large-volume commodity markets offer the only opportunity to sell
undifferentiated services, and at declining margins. The real opportunities for CROs
lie in pioneering new approaches to business management, technology, competitors,
and customers [50]. There are creative strategic options for management to instigate
smarter, faster, and creatively different innovative services to customers.
The aforementioned brieﬂy describes the environmental demands evident in the
pharmaceutical industry. Over and above the competitive environment, it is clear
that the cycle time from discovery to market determines the proﬁtability of a new
drug. As key stakeholders in the value chain, CROs need to manage time, costs, and
performance to guarantee commitment in realizing these vital objectives, because
ultimately, they determine sales at maximum proﬁts for their clients. To streamline
drug development, the clinical evaluation process is outsourced to CROs whose core
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business is to render clinical research services as part of the global value chain
of drug development. They form an integral part of the pharmaceutical drug
development effort.

SUMMARY
This chapter has provided an overview of how projects and project management are viewed
in the life sciences. Corollaries were drawn with the management of projects in other industry
sectors. The life sciences industry has been slow to implement project management practices
and is behind other industries in this business critical management approach. The importance
of project management is shown to have been recognized in that it is seen by many companies
as a pivotal contributor to getting products to market and achieving excellence in drug development. More emphasis is being placed on the application and development of project management practices in the industry than at any previous time.
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2

The Impact of
Organizational Size on
Drug Project Management
Eric Morﬁn

INTRODUCTION
Drug development, from a process point of view, is fairly well understood. Most
drug development follows a standardized generic gate-controlled staged sequence.
Phases of development for medical devices are not always as clear as for drugs, but
overall, the process is well deﬁned through various approaches to design review
gates. Effectively implementing this process is another story. There are many other
well-formulated strategies that are poorly executed, than are well executed.
Success in the life science industry is often deﬁned by how well products are
actually delivered – through the process of project management. But skill and expertise in execution is not directly related to the size of the organization. Small biotechnology companies exist that are masters at execution, and there are large
pharmaceutical companies that recognize the need for improvement in their project
management execution capability.
Size does inﬂuence how drug development is conducted, however. In this
chapter, we will look at the impact that size has on several critical aspects of drug
development: company culture; establishing and managing project prioritization;
project leadership and drug team composition; and decision making.

ORGANIZATIONAL CULTURE
Organizational culture is dependent on a huge number of factors, including size,
the science needed for product development, geographical location, ownership
Portfolio, Program, and Project Management in the Pharmaceutical and Biotechnology
Industries, Edited by Pete Harpum
Copyright © 2010 John Wiley & Sons, Inc.
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structures, actual or intended markets to be served, as well as many others. The
major aspects of drug project management inﬂuenced by size are discussed in this
section.

Management Focus of Attention
In small or specialty biotechnology companies, the focus of project management is
very much on “stretching the budget.” The context is one of few projects, and within
each project, the primary concern is to do as much work as possible, for as little
money as possible (it is rare for a small biotechnology to be able to do multiple
Phase II trials, for instance). Selecting the right outsourced contract research organization (CRO) to partner with, effective drug formulation, and identiﬁcation of the
right number and geographical location of study sites are decisions that will make
or break the clinical trial. There is often only one chance to get studies right. If this
chance fails, it is likely to mean the end of the project (or if the company is lucky,
it may mean the product is sold to another company).
Within small life science companies, the need to focus limited resources on
these key activities pushes project teams to spend signiﬁcant amounts of time proactively identifying risks and developing multiple contingency plans. This is one of
the positive consequences of being small. Larger biotechnology or pharmaceutical
companies are not, generally speaking, dependent to the same extent on a few projects in the way small companies are. For large organizations, the emphasis is on
managing a much larger portfolio of drug projects (150 or more is not uncommon).
Furthermore, larger companies usually have a reputation or brand to damage, which
smaller companies are able to worry less about. Hence, larger companies tend toward
a different emphasis at the drug project level on managing risks; ensuring one of
only a few projects is successful is much less important than ensuring the success
of a larger number of projects within a big portfolio. Ultimately, the management
attention in a small life science organization is the project level, whereas in a larger
company, the attention is directed at a higher level of concern, away from direct
involvement in individual projects. This often results in unforeseen risks occurring,
and, sometimes, signiﬁcant delays.

Entrepreneurial Versus Large and Established Mind-Set
Small companies tend to share an aggressive passion with a “whatever it takes”
attitude. Every project and every activity is a priority for a small biotechnology
company. The project manager becomes the “chef d’orchestre” and keeps everyone
informed of project progress, and ensures action is taken by the relevant contributors
to the team at the necessary time. As a result, there is a much stronger emphasis in
small biotechnology and specialty pharmaceuticals on detailed capture of decisions.
In an organization of sixty employees (including senior executives) and one project
manager to manage four projects at different stages of development, this documentation is often the only project planning that exists. Project management therefore
plays a critical coordination and documentation role.
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In a small company, project management as a function rarely has any time to
look at the company maturity, in product development terms. The focus is very much
on the day-to-day operations and keeping things moving along – there is often no
time to pause and look at how business is conducted. When not too ﬁnancially
stretched, some smaller organizations overcome the limitations of size by bringing
in consultants with speciﬁc expertise, or by providing their project managers and
leaders with coaching support.
Automation of work is often critical to the long-term survival of the small life
science company. There are often big efﬁciencies to be gained from automating
several of the drug development processes, such as identifying partners or CRO
selection; clinical trial management; and protocol development, among others. Only
after some processes have been automated and templates for developing products
have been implemented can a small biotechnology or specialty pharmaceutical
company look at moving more products through their pipelines with the same
number of resources.

Communication
Often, in smaller organizations, the project manager has the ability to go straight to
the CEO. The project manager has a way to clarify what success means for the year
(“So John, what do the corporate milestones really mean?”). This directness of communication is much more challenging in large life science organizations. Inevitably,
project teams in this environment need to communicate with therapy area management teams, portfolio committees, and science committees. They must work much
more systematically to communicate effectively. Communication in large life
science companies needs much more planning than it does in small ﬁrms where there
are far fewer players needing to engage in dialogue with project teams.
One of the things that small biotechnology project managers often do very well
is managing and documenting meetings. Specialty pharmaceutical and small biotechnology ﬁrms often take great pride in the degree of preparation that goes into
project meetings. Draft meeting minutes are often distributed within 12 hours of the
meeting and the ﬁnal version within 24 hours. It ensures fast and consistent communication throughout the company.

CASE STUDY 1

Malleable Communication Channels

A small biotechnology company in San Francisco has one project manager in charge of
several pain management products. This person has always had direct access to the CEO, VP
for Clinical Operations, and other senior managers and executives. An executive director of
project management was hired by the company and, on paper at least, the project manager
then reported to this new person. In reality, little changed in terms of communication culture.
The project manager still had direct access to the CEO, who himself expected to receive an
accurate read on the organization from the project manager, as well as how well or poorly
the products were advancing. This communication channel circumvented all other established
channels, yet was considered vital by both the project manager and the CEO.
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Generally speaking, medium to big biotechnology pharmaceutical companies
tend toward producing “action items” lists that are distributed fairly rapidly, within
1–2 days. These lists are succinct and often only refer to the action to be performed
after the meeting with a due date and the name of the responsible person attached
to it. The meeting minutes might come 2–3 weeks later and are often of an outline
nature. (Some corporate departments and IT departments have reinstituted the automatic deletion of all emails older than 60 days and the practice of documenting as
little as possible in meeting minutes.) Effective meeting documentation from executive meetings in large biotechnology and pharmaceutical companies are less common
than in their smaller brethren, which can lead to lack of visibility and clarity on
corporate direction and decision making.

CASE STUDY 2

Importance of Visible Direction

The project manager within a recently merged life science company communicated to the
new CEO the sentiment of most employees. Many of them were confused by the recent merger
and did not have a clear understanding of where the newly formed company was going.
Consequently, a lot of time was spent by people trying to identify which projects had priority
and which projects might be canceled, all without having access to any data. After learning
about this state of confusion, the CEO announced an “all-hands” meeting of 2 h to address
the current issues, provide some rationale behind the direction and strategy, as well as address
any issue raised. This “all-hands” meeting went a long way toward restoring conﬁdence, and
a sense of purpose and direction to the employees.

PRIORITIZING PROJECTS
In many life science companies, projects run over time and over budget. Among the
factors cited are inadequate project deﬁnition, shortages of key human and other
resources, poor management skills, and conﬂicting priorities. Projects are a way of
life – projects and their management are the de facto method of organization, not
only in life science, or other product development sectors, but also across all industries, across the world. There is a clear need for a systematic, integrated approach
to improving the performance of the set of projects, the portfolio, as a whole (see
Bennett in Chapter 5 for a full discussion of portfolio management).
The assignment of prioritization to individual projects (to ensure the “correct”
allocation of resources to projects – money, people, and equipment) is intimately
related to project management as a role in organizations, and to the responsibilities
of project managers and project leaders. Portfolio management practice not only
varies based on the size of the organization, but is also inﬂuenced by its project
management maturity. Some small biotechnology companies have very elaborate
portfolio processes and a rational decision-making culture. Most large pharmaceutical companies have a process in place. However, having a process, and following
that process, is not the same thing!

Chapter 2 The Impact of Organizational Size on Drug Project Management

25

Often, in smaller life science companies (and sometimes in larger companies
too), portfolio management is more of an aspiration than an activity performed on
a regular basis. Frequently, there is no effective portfolio management process.
Often, the portfolio is composed of all the company projects – and canceling a
project is rarely an acceptable option. Many small biotechnology ﬁrms have only
one product in their pipeline and will sometimes have a tendency to push this unique
product through the stages of drug development whether it makes sense or not.
Canceling the project could mean the end of the company, or at a minimum, a very
signiﬁcant change in its size. This is a common occurrence that leads to large Phase
III failures and the end of the adventure. Canceling the company’s only product in
Phase II, because it failed to meet end points, is a sign of maturity. Inevitably, corporate strategy will need to be looked at hard and long to see whether there is any
viable way forward as an organization.
The drug development life-cycle decision process often becomes used as a
proxy for conscious project prioritization decisions, in small life science organizations. As projects successfully pass through life-cycle control gates, they automatically become high priority projects for the next phase of development – irrespective
of whether they truly fulﬁll the criteria (even when these are clearly articulated) for
becoming high-priority projects. Establishing clear priorities in any life science ﬁrm,
regardless of size, is often difﬁcult. In smaller companies, the culture and environment is usually of the form “do whatever it takes.” In larger ﬁrms, the overriding
emphasis is often on “doing the science,” and this tends to mitigate against a process
that sets priorities and means some projects are stopped or “attrited.”
Portfolio decisions in smaller pharmaceutical or biotechnology companies are
often made “behind closed doors” by a select group of executives. The results are
rarely well communicated to the rest of the organization. Furthermore, the decisions
tend to change frequently, based on events that are taking place inside or outside
the company, often on a day-by-day or week-by-week basis. There is, in many cases,
no process to decide whether current changes in the internal or external environment
warrants a change of portfolio prioritization. The associated redeployment of
resources around the portfolio of projects is almost never matched by a changed set
of expectations for projects’ scope, schedule, or budget.

ORGANIZATIONAL STRUCTURE
There are a number of ways of organizing project teams, and the leadership and
management thereof. The well-known matrix structure allows multiple functional
groups to service multiple projects (see Fig. 2.1).
In reality, the actual structure in place varies. At one end of the spectrum, there
is a group of dominant functions (the technical specialists), and project managers try
to coordinate the activities of the various people in the functions for a particular
project. At the other end, a so-called pure project environment exists, where the technical specialists are dedicated to speciﬁc projects, and the project manager is colloquially known as “God.” Most life science companies are somewhere in this range of
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Figure 2.1 Generalized matrix management structure in the life sciences. CMC, chemistry,
manufacturing, and controls.

structures, with examples to be found at either extreme. The way in which the matrix
is set up tends to be particularly dependent on two factors: size and culture.
The size of an organization inﬂuences the number of functions that exist, as
well as the number of therapy areas, and the number of projects. The more functional
the people that need to be integrated to deliver drug products (the central role of
project management), the bigger and more complex the matrix usually becomes.
With more functional and project-oriented groups of people to integrate means a
larger number of stakeholders to inﬂuence, when viewed from the project perspective. Different stakeholder groups, such as the functions, therapy areas, geographical
sites, and other organizational divisions (e.g., discovery, development, and marketing) respond in different ways to the requirement to work within a management
matrix. The project team (composed of people from these various groups) therefore
has signiﬁcant additional complexity to deal with the larger the number of stakeholders in the matrix, determined generally by the size of the organization.
The organizational culture inﬂuences the degree of power held by the different
stakeholder groups in the company. The real, and imagined, power of these groups
heavily inﬂuences the way in which the management matrix operates. At a simplistic
level, a culture where the functional groups are seen to be the primary centers of
power is likely to have a “weak” matrix (implying little power resides with project
managers in the decision-making process). Where there is a more balanced sharing
of power between functions and project managers, the matrix is known as a
“balanced” matrix. Organizations in the life science sector rarely have project managers able to exert signiﬁcantly more power in the decision-making process than
functional groups. Where this is the case, a “strong” matrix exists, although they are
few and far between.
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Across the pharmaceutical and biotechnology industry, core teams are deﬁned
as a cross-functional group of people representing most functions involved in the
drug development or medical device development process, and led by a project
manager and a project leader (see Figs. 2.1 and 2.2). Small biotechnology, specialty
pharmaceutical, and large pharmaceutical all seem to agree on the concept of the
core team. They, however, focus on different aspects of the core team concept to
achieve results. A typical core team is composed of a project leader, a project
manager, and a number of core team members.

PROJECT LEADERSHIP
Large pharmaceutical and biotechnology companies are placing a lot more emphasis
on deﬁning the qualities and characteristics of the leader. In small and medium-sized
companies, that person is often responsible for both roles. In medium or specialty
pharmaceutical companies, the project manager might be a different person to the
leader, but they are usually responsible for several projects.
In many life science companies, the project leader assures the scientiﬁc and
technical integrity of the various components of the project. The leader creates and
maintains a technical vision for the project and makes the appropriate changes over
time – the role is often articulated as being about deﬁning and delivering product
strategy.
When the project management activity is a separate responsibility from project
leadership, and is carried out by a different person, the role is usually maintained
throughout the project or program and is a standing position. That person will,
of course, not only develop and manage project plans, but also manage and facilitate core team meetings, and ensure consistent and factual communication of
project data.
The role of project leaders, and project leadership in general, is a critical area
of development in our industry. The more mature the company, the more precisely
identiﬁed are the project leadership attributes. The list of attributes normally includes:
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• Effective communication of project information within the company
• Facilitation of project decision making
• Serve as a team integrator, leader, and motivator
(A more detailed list of project leader attributes is included at the end of this chapter.)
At the other end of the spectrum, the less mature companies (size here is of
little relevance as this category includes many small biotechnology as well as many
large and well-established large or medium-sized pharmaceutical companies) often
do not have anyone in the role of the project manager. When they do, the role
becomes more focused on coordinating the administrative functions of the project
(meeting agendas and minutes), too often to the detriment of realistic, robust, project
planning (scope deﬁnition and link to strategy, gathering and challenge of estimates
from functional specialists, scheduling, budgeting, resource allocation, and the management of risks).
All is not gloom and doom, however. Many companies are able to effectively
share the responsibility for project leadership and project management between two
people. (This is common in Systems Engineering and Information and Communication
Technology [ICT] sectors.)

CASE STUDY 3

Sharing the Responsibility to Deliver

In a mature, medium-sized biotechnology company, the project manager and the project
leader truly shared the project leadership responsibilities. Each person acted as a leader (even
though only one person had that word in their job title). They jointly facilitated team decision
making, helped resolve team problems, and provided coaching and direction to the team (and
each other). The project manager worked with the team to select the best sites and CROs for
clinical trials. The project leader was responsible for leading the team to the ideal formulation
for that trial. Both led and worked with the entire team but on different aspects of the project.
Resources, schedules, budget, contracts, and partner-related aspects were facilitated by the
project manager. Drug Target Proﬁle or Medical Devices Requirements, as well as formulation and general technical or scientiﬁc aspects were facilitated by the project leader (who, as
is usually the case, had more of a scientiﬁc background than the project manager).

Better allocation and use of people is where the biggest opportunity for a return on
investment resides in our industry. Effective resource management is one of the most
important functions a true project manager will be responsible for in a mature biotechnology or pharmaceutical company, regardless of size. Large amounts of money
are often spent trying to save 3 or 6 months time from the discovery phase of drug
development. Project management does have an impact in this area and can help to
speed up some elements of this phase of the life cycle. However, the additional
revenue can be similar, or indeed greater, with a much smaller investment in project
resource management processes and tools. With these tools, the project manager
becomes fully empowered to maximize return on investment.
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Managing Resources Effectively

A typical enterprise project management (EPM) solution implementation costs around
$150,000 (in 2008). A recent implementation of an EPM solution for a biotechnology
company did not save any time at all in terms of time to market. They are not launching
projects any faster than they were 2 years ago. But now, with the same number of employees,
they have eleven projects in the pipeline as opposed to only six two years ago. When these
projects come to market, given a similar rate of attrition, the company revenues should be
roughly double what they would have been without the additional projects, made possible by
the use of the EPM tool.

DECISION MAKING
Project managers spend signiﬁcant time engaged in thinking about risks on their
projects. Much of this thought is directed toward tasks that are on the critical path,
that are new to the project team, or that have not been completed well in the past.
Much of the risk analysis is directed toward three key measures of project success:
schedule, cost, and compliance:
• Will the task be completed on time?
• Will it be completed within budget?
• Will the output comply with regulatory and quality requirements?
There is another more insidious type of risk, however, that is responsible for
some spectacular project failures within the pharmaceutical and medical device
industries. This type of risk has been a subject of conversation within both the
medical device and pharmaceutical communities over the last several years but not
necessarily within the context of project management. It is also little mentioned
within any of the major project management Bodies of Knowledge. It is decisiongenerated risk.
The most thorough project planning, the most well applied tools, the latest
software, cannot undo the effects of poor decision making within the context of
projects. Disastrous consequences of poor decisions usually focus attention on the
risks that could and should have been identiﬁed during the decision-making process.
While these instances do deserve special attention, so that we beneﬁt from the
lessons learned, most risks related to poor decisions on projects is undetected.
Lessons cannot be learned from those failures, simply because they are not detected
or articulated clearly enough.
The differences between large and small, mature and immature ﬁrms, in how they
manage decision-related risk is determined largely by the inherent decision-making
process required by size. Large ﬁrms often have many decision-making bodies
(although not all) and smaller ﬁrms normally have fewer. The ability to identify risk
created by poor decision making is therefore intrinsically easier for organizations with
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fewer people involved in the process. Despite this advantage, small organizations are
still capable of failing to learn from poor decision making. Ineffective decision
making, in an industry where insufﬁcient attention to detail can lead to a plant closing,
a product being withdrawn (often against the wishes of patients), and very expensive
lawsuits being ﬁled and defended, can have signiﬁcant social impact.
In normal circumstances, some 85–90% of project tasks leading up to a large
pharmaceutical product launch have been done before by people within the ﬁrm.
(The project’s objectives may be a bit different each time, but the majority of tasks
have almost always been carried out on another project.) This implies that many of
the decisions to be made for a drug project in a large pharmaceutical or biotechnology company will be similar as well, at least in nature. This realization presents an
opportunity to not only identify the project scope clearly, and understand the work
in terms of time and cost, but also to identify and catalog critical decisions within
the delivery of the scope.
These qualities of better-deﬁned projects frequently lead to more effective project
delivery. The speciﬁc scope statement guides the decisions made within the project
and helps project people make better choices. However, even within well-scoped
projects, where the decisions that need to be made are already known in advance,
decisions can be made by project resources that are not in alignment with the project’s intended outcomes. It could be a decision about a label, packaging, content
mixture, and so on. Such decisions can have a serious impact on the project because
they can be at a level of detail that escapes the notice of the project manager – much
more likely in a larger organization, than in a smaller one. Decision making on many
of the projects in large companies is frequently carried out on “autopilot.”
Nevertheless, through such a systematic approach to project scoping and the
associated ability to predict the decisions required, project risk can be substantially
reduced, as people gain conﬁdence in their ability to make effective decisions as they
share knowledge from previous experience. This approach starts to provide a degree
of control over projects that project managers rarely experience in the life sciences,
yet the project’s people resources remain unencumbered with the consequences of
poor decision making. Both small and large companies can beneﬁt from this.
What is required is a more robust approach to making decisions that ensures a
common language exists within the project and extends from the project’s objectives. An important premise is that making decisions is a skill that can be made much
more effective once converted into a visible process. Smaller companies are less
inclined to do this, due to the relatively fewer people involved in decision making.
However, the discipline brought to the process of decision making by having a
visible process beneﬁts small and large companies alike.

CASE STUDY 5

Improving Decision Making

The following simple, standardized process was developed within a medium-sized biotechnology company (now known as the Strategic Decision Method [1]):
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•
•
•
•
•
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Deﬁne scope
Determine critical path(s)
Map most important, or risk generating, decisions
Name the decision
Analyze options
Identify and assess risks
Make decision

This process was repeated for all functional areas, for all the work elements contained
in their section of the overall project work breakdown structure (WBS). Templates were then
created for each of the critical decisions most commonly experienced within the ﬁrm’s projects. These templates served to ensure that critical decisions within the project were given
due care, had gathered the appropriate data, had evaluated a suitable number of alternatives,
and were consistent with the project’s overall focus. This approach also provided a unique
opportunity for the project manager to coach people, as they worked ever more conﬁdently
on project-related decisions.

A real example of how decisions are now mapped to scope elements in this
organization is shown below in Fig. 2.3:

SUMMARY
The approach taken to achieve good project outcomes is often different between small and
large companies. Getting results in a small biotechnology might seem easier at ﬁrst.
Communication is often enhanced by an open-door policy, and the culture of the start-up and
small company often encourages direct conversations between the relevant parties to clarify
any project-related issues. It is often easier to schedule an ad hoc meeting when needed to
encourage the fast resolution of an issue (in addition to the routine core team meeting). You
often get a chance to know your team members on a more personal level, and the project
leader has a better understanding of what might drive them to excel. However, a small

6.3
6.3.1
6.3.2
6.3.3
6.3.4
6.3.5
6.3.6
6.4
6.5

Use test completed
Test approvals obtained
Paper work to regulatory
affairs
QA regulatory release obtained
Test conducted
Report completed
Statistical Analysis verified
Reviewed and approved
packaging components
Reviewed and approved label
and advertising copy

Figure 2.3

Decision 1: Select a
test method

Decision 2: Select a
package design

Decision 3: Choose
label appearance

Strategic decision method.
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company has its disadvantages – the inevitable overriding concern is to maximize the value
to be squeezed from the project budget. Money is likely to be less of a day-to-day concern
in a larger biotechnology or medium and big pharmaceutical company, and priorities have
often been established by the senior executive group (although not always well communicated). Larger companies can normally afford to have a dedicated group managing the portfolio, so prioritization should be clearer. Decision making is a signiﬁcant challenge in all sizes
of life science organizations, and a deﬁned process with decisions identiﬁed in advance is
valuable for all sizes of companies.

NOTES
1. Decision Making and Strategic Decision Method (SDM) are products of Critical Skills Inc. All Rights
Reserved.
2. Project Leadership Attributes – this list is the result of annual benchmarking studies conducted by
Critical Skills Inc.

APPENDIX
Project Leadership Attributes [2]
•
•
•
•
•
•
•
•
•
•
•
•
•
•

Demonstrates and inspires conﬁdence
Able to convince others to complete tasks they would not normally want to do
Enables/motivates/encourages people to go out on an educated limb
Has respect and credibility of organization
Keeps the best interests of company goals in mind in execution of projects
Conveys conﬁdence in their vision to internal and external personnel
Easy and effective communicator
Takes calculated risks and makes informed decisions
Manages failure, learns from it
Demonstrated past successes
Effective use of alliances
Effective conﬂict management
Good delegation skills
Demonstrated negotiation skills internally and externally

Chapter

3

Drug Development in
Biotechnology and How
We Can Do It Better
Susan Linna

INTRODUCTION
This chapter identiﬁes the speciﬁc challenges of project management in small and
start-up biotechnology ﬁrms. The environment and cultural context and expectations
for the role of project management in these types of organizations are different in a
number of signiﬁcant ways. These differences are identiﬁed, and the impacts they
have for project management in the small biotechnology ﬁrm are highlighted.
Conclusions are then drawn on how to ensure project management can be made
more effective in these smaller companies.

ORGANIZATIONAL LEADERSHIP
It is common in biotechnology companies that the visionaries and founders responsible for start-up remain as de facto leaders of the company. These people were
responsible for raising interest in the ﬁnancial markets and bringing in the investment funds needed to bring the company into existence and operate until there is
revenue from a product. These leaders, with a strong scientiﬁc mind-set and entrepreneurial ﬂare, rarely possess expertise in late stage drug development and commercialization of pharmaceutical products. It is commonly recognized that the
pharmaceutical industry is highly competitive with high failure rates, leading to very
high costs of development. Recent ﬁgures suggest that, on average (and including
costs attributed to failed projects), $850 million is spent on research and development (R&D) alone to move a candidate compound through development to market
Portfolio, Program, and Project Management in the Pharmaceutical and Biotechnology
Industries, Edited by Pete Harpum
Copyright © 2010 John Wiley & Sons, Inc.
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launch [1, 2]. It is estimated that an equal amount is spent on efforts to brand and
market products. These data suggest that a knowledgeable, experienced management
team is necessary to compete and survive in this industry.

The Challenge of Transition from
Research to Development
Occasionally, the founding management team may recognize early enough in the
company’s history that it is critical to initiate and help manage a successful transition
to a late stage development and commercialization organization. Aside from this
fundamental need to move from an entrepreneurial to a steady state leadership style,
there are other challenges. The most noteworthy of these challenges in transitioning
from a research-based environment to a drug development are:
• Requirements imposed by FDA regulations and guidelines – research-based
organizations in general are not cognizant of the stringent requirements and
guidelines that will be imposed upon the organization, as projects move from
research to development. If this knowledge is lacking, this transition can be
difﬁcult and met with resistance. Developing and marketing products in a
regulated industry requires additional resources and costs that may not
be anticipated with an inexperienced management team [3]. Developing a
constructive and collaborative relationship with the FDA or other regulatory
body may also be underappreciated and needs to be quickly recognized
and fostered.
• Manufacturing and controls for biologics – the process development and
manufacturing of biologics can be more difﬁcult from a technical perspective
than for small molecules because production takes place through live cell
systems. Meeting product quality speciﬁcations as required by regulatory
authorities is generally more complex and costly, compared with methods that
have been developed for small molecules over several decades [4, 5].
• Future “blockbuster” opportunities are limited in the pharmaceutical industry
and are dominated by large companies [6] – as a result, many start-up companies are investigating unmet medical needs in niche, and usually more
difﬁcult to treat, patient populations. Additionally, the challenges associated
with conducting clinical trials generally are becoming more complex due to
increased emphasis on the ethics of these studies [7]. Most drug development
projects are therefore impacted by slower enrollment and are forced to conduct
trials worldwide to locate sufﬁcient numbers of patients to meet internal
timelines. Competition for these same patient populations is often a factor
adding to the difﬁculties faced by clinical groups in all sizes of pharmaceutical
and biotechnology ﬁrms.
• The administration of biologics is a challenge – routes of administration to
patients are typically through subcutaneous, intramuscular, intranasal, or
intravenous routes and are therefore more difﬁcult for both the patients and
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physicians. For example, enrolling multiple patients for an investigational
compound administered intravenously requires special intravenous centers,
making the cost and logistics of carrying out trials even greater still.
Additionally, developing the image or device to administer products through
these routes is more challenging and costly compared to orally administered
pharmaceuticals. As an example, regulatory authorities will require a company
to develop methods to ensure particle size and total dose administered is
known and consistently delivered through an intranasal, aerosol device. This
is far more difﬁcult than demonstrating the consistent delivery of total dose
of an oral tablet (small molecule). The administration of biologic medication
also creates more challenges in terms of the product itself; delivery, packaging, stability, distribution, and storage are all more complex and costly than
for oral tablets.
Taking all these challenges together, it is important to have executive management
teams that are well versed in the regulatory, clinical, commercial, product development, and manufacturing complexities of biologics.

Project Management Support to
Meet Leadership Challenges
In the ﬁrst place, recognizing these challenges and determining the strengths and
limitations of the leadership team is critical to ensure successful transition from
start-up to drug development. If a company is transitioning to a fully ﬂedged drug
development business, managing a timely transition to a team with the required late
stage development and commercial expertise is crucial to reaching the goal of
launching a product and generating revenue.
Whether project management has formal authority to help bring about the transition or not, project-oriented people involved in portfolio, compound, and project
management are well placed to engage with:
• Recognizing the needs of the organization – project management is in a
unique position and one of the few functions that has traditionally had exposure to all aspects of running a pharmaceutical business. In this capacity and
with experience, project management can quickly identify weaknesses in a
biotechnology R&D organization when development hurdles, and delays in
completing tasks, are more frequent or evident. This may be the result of
inadequate resources or inadequate skills and knowledge, but in any event,
project management is the main conduit for giving these issues visibility and,
as a result, inﬂuence management toward resolution.
• Having a clear vision of the product pipeline – if project management is
deﬁned as having oversight of projects and deliverables, a key responsibility
is to communicate the company vision to the organization through clear and
concise project plans, milestones, and timelines. Again, project management
is in a unique position in having relevant knowledge and an overview across
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all functional lines. In this respect, they are able to become one of the primary
communicators to help the organization stay focused on a common mission,
enacted through appropriate prioritization of the product pipeline. This can
be achieved at the operational level through project teams, and at the strategic
level through long-range and portfolio planning.
• Taking steps to attract the critical talent in the early phase of a company’s
growth – because project managers typically have broad based, working
knowledge of all functional line roles and responsibilities, project management can play a valuable role in the recruiting and interviewing process. An
important factor for companies that are project-based is the ability to recruit
people who are equally talented as leaders as they are technical experts. In a
project-oriented, matrix-managed organization, good interpersonal skills and
team approach will excel and be highly valued [8, 9]. It is estimated that the
majority of project failures are due to breakdowns in communication rather
than “technical” hurdles [10]. Because project managers are expected to be
masters at the “art and science” in their position, they are also a great resource
for recognizing and recruiting these same skill sets.
The ability of project management people to work with the organization in these
ways will help reduce the leadership and management distraction from the core
activities of drug development. Project management people can then ensure proper
attention is gained from company leaders and managers, and therefore work toward
setting realistic expectations on project plans for the drugs proceeding through the
pipeline, and reduce the likelihood of project delays associated with management
turnover.
At the organizational level, obtaining experienced leaders that have successfully
developed and launched biologic products is the preferred approach. Ensuring that
these leaders have a strong background and understanding of project management
in the context of drug development is a good attribute to seek – although ﬁnding
these people is not especially easy. This need for experience and project management
orientation is clearly important within the pharmaceutical industry in any respect
but is critical in small and start-up biotechnology companies.
In addition to attracting experienced and appropriately competent individuals,
the organization should also take steps to ensure a well-integrated, highly functional
management team. This group must include strong representation from project
management if there is to be any hope of effectively managing the functional/project
matrix. Desirable attributes for all leaders and managers, but again especially those
with project management roles, are:
• Technically experienced but talented people managers
• Highly interactive and good communicators, able to clearly articulate and
communicate effectively the organizational vision
• Receptive to innovation and challenges to standardly accepted wisdom in
technical, managerial, and leadership knowledge
• Able to respond positively to feedback on personal attributes
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MANAGING THE PIPELINE OF NEW DRUGS
In contrast to established “big pharmaceutical” companies, many start-up biotechnology companies are not generating revenue, but will have plans to become proﬁtable within a speciﬁed period of time. Indeed, it is against these plans that investment
funds will have been made available. The expectations of shareholders, and the
investment community generally, are usually more clearly and vigorously communicated to a start-up organization than to an established larger ﬁrm experience. This
strongly inﬂuences the motivation (and hence behaviors) of all levels of employees.
The ﬂuctuations and performance of stock can become a barometer for the level of
comfort and security felt by the organization.
The pressure to cross the ﬁnish line to generate revenue quickly may also inﬂuence the dynamics of decision making in contrast to disciplined decision-making
processes found in large pharmaceutical companies [3]. Sound decision making by
management is critical to the future of small companies – poor decisions have a much
greater impact on a typically limited portfolio and relatively small number of personnel. A single bad decision may cause the small biotechnology company to fail.
Of course, the pressure to bring in revenue quickly, and then become proﬁtable,
can be a strong motivator. It can equally bring a highly stressful working environment, and eventual de-motivation and “burnout” of people. Project managers often
bear the brunt of this pressure, as they are deemed to “own” the drug project schedules (the meaning of “owning” schedules varies widely between organizations, and
almost never means that project managers actually have authority to manage the
schedule – more often they are monitoring it and reporting on progress).
For start-up companies, the size and changing content of the project portfolio
also has more direct impact on the organization in terms of headcount, required
infrastructure, and functional lines than in larger companies. Portfolio opportunities
are typically more limited in smaller and start-up biotechnology ﬁrms, so changes,
such as terminating a project or a signiﬁcant drop in commercial value due to a
development hurdle or competition, can have dramatic consequences. Layoffs and
the elimination of core therapeutic R&D groups are just some of the common reactions to failing projects in a small company’s portfolio. Large companies do not
have the same struggle because manpower can typically be shifted to another priority
project in development.
In small biotechnology organization, assuming they are fortunate enough to
have multiple candidates in R&D, another challenge is managing the ebb and ﬂow
of projects through the different stages of R&D. If all projects proceed through R&D
at the same time and the same rate, the organization will have difﬁculty managing
and retaining functional lines. For example, what do you do with a functional line
that specializes in early process development of a biologic if all products have moved
into late stage good manufacturing practice (GMP) and there are no early candidates
in development? This applies to a number of specialized functional lines as products
move from early to late stage development. In other words, you need a constant
supply of products to the pipeline if you want to retain the resources in a fully
operational drug development company.
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This ultimately inﬂuences functional and project line management and their
ability to successfully direct and motivate their people in the organization to work
together in a well-orchestrated manner.

Project Management Support to Meet the Challenges of
an Unstable Pipeline
Having a clear long-range vision for the future of the company will help employees
ride the waves of short-term reactions in stock performance and maintain focus on
the overall organizational strategic plan. Project management has a key role in
helping the organization to understand the realism and structure of its long-term
plan. This is because project managers are professionally skilled at understanding
what realistic scheduling, budgeting, and resource management actually look like.
They should also provide the direct management of the work to take the corporate
strategy through the portfolio process, translate into project strategy, and ultimately
to manage the delivery of project work (working with the functional line representatives of course) [11].
If start-up companies have more project opportunities than their R&D budget
can fund, deﬁning a process and establishing criteria for selecting the best candidate(s)
is critical to minimize the swings in required headcount, infrastructure, or required
functional lines. Before any compound enters clinical development, executive management (working with the specialists in the project management group) needs to
deﬁne rigorous criteria for the selection of the most technically feasible, and ﬁnancially valuable, project candidates [12]. These criteria, or portfolio rules, will include
such factors as whether a potential product has a:
•
•
•
•
•
•
•

Positive intellectual property (IP) position
Positive net present value (NPV) analysis
Strong preclinical rationale
Deﬁned regulatory pathway to approval
Deﬁned clinical pathway to approval
Desirable safety proﬁle
Commercial feasibility

In addition to having a major input to the development of the portfolio management process and rules, it is clear that project management should also play a lead
role in creating standard methods for collecting the data and information required,
and establishing a disciplined process for ensuring that criteria are met, before proceeding into preclinical and/or clinical development. Extending this process to
include life-cycle project management (if the start-up organization has need for this)
will also reduce or eliminate project delays, as data-driven decisions tend to adjust
strategic priorities.
If the long-term vision of the company is to be an independent drug development organization, then strategic measures need to be taken to ensure a constant
and consistent ﬂow of projects through development. This will avoid the extreme
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situation where a “bolus” of projects moves at the same time and at the same rate
through R&D, overloading the resources and creating resource bottlenecks, as insufﬁcient people are available to carry out all the work. If a company has multiple
candidates in R&D, it is unlikely the company will choose to delay a project due to
resource constraints. One alternative is to use subcontractors and consultants rather
that recruiting full-time employees. An accepted role for project management is
estimating and managing resources and resource constraints. Long-term planning
and timelines provided by project management will illuminate the peaks and troughs
in resource needs. This form of planning and estimating can be done proactively,
allowing sufﬁcient time to recruit the necessary expertise and headcount.

DECISION MAKING
Top management in young biotechnology companies is most likely to drive decisions without formal team recommendations (or may not even have formal project
teams in place to obtain technical and tactical advice). This approach to decision
making is viable during start-up but is likely to prove ineffective as projects enter
later stages of clinical development. This is simply because the scientiﬁc, portfolio,
project, and line management interactions become more complex.
As the size of the company grows, it is normal in the pharmaceutical industry
for organizations to bring in a formal matrix environment (as it is in larger product
development companies in all sectors) (see Allport and Cooke-Davies for further
discussion of the management matrix in Chapter 13). In a management matrix, the crossfunctional project plans and strategy are led by the project team, with the functional
lines contributing planning information (estimates of time, cost, resources required,
risks, and opportunities). As the decision-making processes in an organization
change from a top-down to a matrix approach, it is important to clearly deﬁne how
decisions get made, communicated, and their implementation managed. In this way,
project teams will beneﬁt by having a well-deﬁned pathway for seeking decisions,
so avoiding, or at least reducing, schedule delays. Senior management beneﬁts by
having a reliable mechanism in place for obtaining critical information. “Big pharmaceutical” companies have an advantage in the fact that these processes are typically in place and standardized. There are pros and cons to both situations. Small
companies may have the ability for faster decision making, but may not have the
discipline to adhere to processes that ensure all the necessary people and data are
incorporated into the decision. Large companies have standardized steps for rigorous
decision making but are hampered by these same steps preventing fast decision
making.

Project Management Support for Fast and Effective
Decision Making
The single most effective area where project management can help to ensure quick
and effective decision making is by ensuring the deﬁnition of roles, responsibilities,
and authorities for:
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•
•
•
•
•
•
•
•
•

Senior executives
Technical and commercial governance committees
Portfolio managers
Project managers
Product or brand managers, where applicable
Functional representatives
Project activities
Functions’ deliverables
Costs and resources of all groups in the company

Ensuring that decision-making responsibility is clearly identiﬁed, and communicated, leads to reduction of redundant decision making, and therefore directly
impacts organizational performance by creating fewer project delays [13]. Deﬁning
the responsibility of each party’s role in decision making will also ensure the appropriate information and people are involved in the ﬁrst place – as the organization
grows, this becomes increasingly important.
It is also important to establish governance bodies responsible for portfolio and
project oversight. These groups must review project strategy, progress, and decision
making. Project management can take a lead role deﬁning and establishing charters
for governance bodies, and creating standard processes for communicating decisions
from these forums to the organization [14]. Having checks and balances in place to
follow through on decisions and commitments made by the governance bodies will
safeguard the project from unnecessary delays, changes in scope, and/or overruns
in budget or resources. This also ensures the whole organization remains informed,
and thereby aligned, as the inevitable changes happen in corporate, portfolio, and
project strategy, driven by ongoing decision making – based on new information
derived from drug studies.

DEFINING THE ROLE AND VALUE OF
PROJECT MANAGEMENT
Unlike other functional lines, the value that is brought to an organization by professional project management is often far less well understood in a start-up company.
In many instances, a formal project management group is viewed as an additive
function, once the size and complexity of an organization (and their product pipeline)
reaches a level beyond that which existing functional lines can manage. Therefore,
project management may be one of the later functions to be recruited into an organization and, because of this, speciﬁc roles and responsibilities of project management may not be as well deﬁned or understood across the ﬁrm. Additionally, since
start-up management may not have longevity as an executive team, there may be
diverse and unresolved views on the role and authority of project management. In
any event, it should not be assumed the role is consistently understood.
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Expectations of the Role of Project Management
The role project management has in many companies in drug development is of
“oversight,” with regard to project activities, deliverables, and costs and resources.
However, in start-up companies, this oversight responsibility may be challenging
simply because the infrastructure does not exist to support it. For example, accounting systems may not be automated, so systematic feedback to the project manager
on the project costs may not be possible. Or there may be no mechanism in place
to communicate the status of ongoing projects. This creates a distinctly different
work environment at small biotechnology companies in contrast to large, wellestablished pharmaceutical companies. At an even more basic level, it may not be
well understood that the oversight role belongs to a project management function.
Therefore, one of the ﬁrst tasks at hand is to deﬁne the role of project management,
and to ensure the role is consistently understood and supported across the company.
In an environment with limited funding, technology, expertise, and resources,
the lack of a clear expectation of the role of project management needs to be rectiﬁed. Project managers are often forced to wear many hats to ensure the work required
to be done is carried out effectively, especially as there are no, or few, deﬁned
processes. At the same time, this ability of project managers to operate in an ambiguous context allows them to take a lead role in developing the needed processes.
Processes that may not exist in a start-up company that are otherwise found in a
large pharmaceutical company are listed below:
• Criteria for identifying early discovery candidates
• Deﬁning the criteria for advancing a project from one phase of development
to the next
• Deﬁning project team structure and roles and responsibilities
• Governance oversight committees and charters
• Annual planning and budgeting
• Portfolio planning
• Long-range planning
• Deﬁning corporate and project goals and strategically linking them
• Company communications and press releases
• Managing project scope changes and approvals
• Resource and budget management
• Projecting and reconciliation of cGMP supplies
• Decision making and communication of decisions
• Project status reporting
• Risk management
“Oversight” frequently means drug development project managers reporting on
functions’ progress, and operating with little, or no, ability to impact on what work
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is done (scope management and change control), when it is done (scheduling), who
does it (resource and capacity management, and outsourcing), and why it is done
(project strategy, uncertainty management, portfolio management, value management). Even in this disempowered environmental context, leaders in start-up companies are often uncomfortable with project management having “oversight” of
these, one has to say, natural project management aspects. They prefer to stick with
management action and progress reporting being carried out by function senior
management.

Deﬁning the Value and Role of Project Management
Having a champion for project management is critical in start-up companies to
launch the function, but obtaining broad company buy-in and support is still work
that will need to be done through building relationships with the key stakeholders.
This takes time and cannot be accomplished overnight.
The goal is to develop a consistent top management view of the value and role
of project management, and to set clear expectations, modus operandi, and deliverables. If the role encompasses true accountability for keeping projects on time, to
budget, and within scope, the role of project managers and functional managers
needs to be deﬁned and clearly delineated. If accountability ultimately resides with
project managers, then the role (and the individuals fulﬁlling the role) needs to be
positioned properly in the organization to effectively manage and inﬂuence the
project teams (mainly composed of functional representatives) and line managers to
meet company objectives [13].
Creating a link between project management and the strategic vision of the
organization is also critical. Given the institution of the Sarbanes-Oxley Act, there
is recognition that the governance of an organization is linked to the governance of
the programs and projects it invests in, regarding both people and monetary investments [15]. Project management is the functional group that best serves an organization’s need to ensure the efﬁcient and effective use of these resources, and align the
portfolio to corporate vision. Ultimately, it should be recognized that project
performance information supplied by a project management function is the foundation of many communications, and particularly, public disclosures of corporate
performance.
Acknowledging the critical nature of the data provided by project management,
and the visibility of that data, helps build the case for project management in the
organization. In a start-up environment, it requires time to transition the data provision responsibilities residing with the various functional lines to project management, but this can be driven through the maturation of the project management ofﬁce
(PMO) [14]. At the lower end of the PMO competency range is basic project oversight. The continuum reaches maturation once project management is recognized
and supported by the organization for contributing to and managing strategic business goals and processes. The steps taken to reach the center of excellence of PMO
capabilities may take several years.
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Drug development is high risk and very costly [2], so establishing the value of
project management may be best illustrated by demonstrating cost and time-savings
for the company’s projects. The following is a list of value-added activities that
project management are responsible for, demonstrating value through cost and time
reductions [16]:
• Building, or improving, streamlined decision-making processes that allow the
organization to be more nimble/enable faster decision making
• Providing a strategic role building project development plans, and building
and supporting processes to proactively manage these plans and mitigate risk
• Building and supporting processes to manage the portfolio (obtain, evaluate,
select, and prioritize projects) so changes in project prioritization can be
managed, to reduce or avoid project delays
• Reducing costs through optimizing or building standard operating
procedures
• Actively challenging project teams by sharing benchmarking and best
practices information, and look for opportunities to improve or apply new
innovations
It is important to meet with senior management and key stakeholders to solicit
feedback on the business need for project management and their expectations of
the group and its people (regardless of whether project management is a new line
function or already in existence). Feedback obtained should be summarized, and
proposals made to senior management, either to establish the project management
function, or where the group already exists, to ensure a consistent point of view on
the roles and responsibilities of project managers is maintained. It is worth remembering that written job descriptions, standard operating procedures (SOPs), and
implementation of appropriate IT-based tools will also impact on the deﬁnition of
roles and responsibilities of project management and project managers.

CAPACITY MANAGEMENT
Start-up companies are likely to have a limited portfolio of projects. It is not uncommon for some companies to bet their entire future on the success of one or two drug
candidates. Under these circumstances, it is not complex to manage headcount and
to be in a position to accurately predict future needs. However, if a company is
fortunate enough to have more drug candidates than available resources can support,
it is critical to develop a reliable mechanism for estimating, forecasting, and managing resources – people, equipment, consumables, outsourced resource, and money.
It is likely that smaller companies will rely on the functional line managers to
independently manage and predict human resource requirements. This approach will
serve the needs of the organization up to a particular point. However, as the portfolio
expands and resources are shared across multiple projects, a more sophisticated
system for managing resource capacity will become evident. There are off-the-shelf
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(OTS) IT-based tools available for capacity management. However, organizational
resistance normally centers on the cost and time required, across the organization,
to build and maintain such a system. To obtain reliable data, capacity management
tools require commitment from all employees and managers to provide sufﬁcient
detail on allocated time by project- and/or task-level activities (see Hynes in Chapter
12 for a detailed case study of a capacity management system in use in a large
pharmaceutical company).

How Can We Do Better?
An important aspect of incorporating a capacity management system into a corporate
environment is the timing. It is unlikely that a sophisticated software solution for
capacity management will be one of the immediate needs of a start-up organization
in the biotechnology sector. Therefore, as a company matures and determines that
capacity management has become a critical business function, legacy IT systems
and software tools will need to be integrated or abandoned. This is no small task.
Early integration of the systems that support time sheets and the budgeting
process is desirable, providing a sound basis on which to move forward. If a single
IT solution can be built that captures both projected and actual data for human
resource and budgets, reporting and reconciliation of annual budget reviews will
beneﬁt tremendously. If it is determined that human resource data are necessary to
better predict capacity of the organization – to add more projects, or expand project
scope – then systems for capturing resources consumed by project tasks need to be
explored, recognizing these systems require company-wide time and commitment
to support. The generic capacity management process is shown in Fig. 3.1.
Organizations also need to consider if it is preferable to build IT systems to
report data by project, functional line, or a combination of both. Companies producing products under government or quasi-government contract will often be required
to report progress under predeﬁned and rigorous rules, to meet public accounting

Capacity model
and algorithms
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Replan
capacity

Utilize capacity
Monitor utilization
rates and productivity
Output
productivity

Figure 3.1 Generic capacity management process [17]. (Reproduced with permission from Harpum
Consulting Ltd.)
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requirements. In such cases, companies will be required to ensure their IT systems
will support the reporting requirements of the contract.
Figure 3.2 shows a graphical representation of the architecture of a full capacity
management system. This architecture does not imply a large or expensive IT solution is required. Individual existing legacy systems often already exist in organizations and fulﬁll the functions of the various system modules. Bringing all these
modules together into an integrated system is naturally a sizable project in its own
right. However, with care and careful selection of software, it is easily achievable.
The bigger issue, as with all IT systems, is building motivation in the users to ensure
compliance with data entry and use of system outputs.
Achieving a balance between the need for a more sophisticated IT system or
not in a small start-up organization is partially driven by the time required to support
the system. In many instances, the need for fast, reliable data may be sufﬁcient
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Figure 3.2 Architecture of a full capacity management system [18]. (Reproduced with permission
from Harpum Consulting Ltd.)
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motivation to develop more sophisticated tools that require more time and resources
to feed the system. For example, employees may be required to complete detailed
time sheets capturing time spent per task. Small companies will not typically move
in this direction unless there are reasons for doing so such as signiﬁcant efforts on
in-licensing or out-licensing projects, managing government contracts, or a sizable
project portfolio.
Without IT systems, it is more challenging for project management to obtain
the necessary information to manage budget, which is after all one of the triple
constraints of a project.

CONCLUSIONS
There are signiﬁcant contrasts in company cultures between large established pharmaceutical companies and small start-up biotechnology companies. Small start-up
ﬁrms can offer a unique work environment and opportunity for project management.
One of the more important differences found in small biotechnology companies is
the need to establish the role and value of project management. It is generally understood that project management offers value; otherwise small companies would not
elect to spend precious funds to recruit this function. However, project management
roles and responsibilities are rarely well understood or deﬁned in this sector. Executive
management also often have great expectations that project management will have
the ability to drive the business forward with an aggressive timeline but frequently
do not give sufﬁcient authority to project management to actually make this happen.
There are also unique challenges small biotechnology companies face that
impact the work environment and eventually the success of the company. These
include not only the technical complexity of developing biologics but also, and
more importantly, limitations in funding, size of project portfolio, leadership experience, and infrastructure. It is widely accepted that drug development has long
product development timelines, is costly, and is fraught with high rates of failure.
Biotechnology has so far not proven to have reduced the time to commercialization
as compared with large pharmaceutical [4]. Therefore, the limitations created by a
lack of effective project management can place these organizations in a very highrisk situation. This chapter suggests that project management can, and should, play
a pivotal role in assisting these companies through the transition required to be
successful at developing and licensing drug products.
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Part Two

The Portfolio,
Program, and
Project Management
Approaches and
Processes
The chapters following in Section 2 of the book discuss the most
important portfolio, program, and project management (P3M) structures
and processes used in drug development. Since the majority of readers are
anticipated to be project and program managers in the industry, or those
aspiring to such a role, a separate chapter describing project management
as a concept is not provided. (An overview of what is generally accepted
to be meant by the term project management was given by Dunson in
Chapter 1.) Detailed understanding of portfolio and program management
is vital to high-quality integrated project management in the sector, and so
chapters on these topics are included.
Some topics have not been covered because they have little currency
in life science project management, or are usually managed by people
outside drug program and project teams: earned value management; health,
safety, and environmental management; requirements management; value
engineering; and others. In order to keep the size of the book manageable,
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leadership, team building, motivation, and other behavioral topics of
project management are also not covered explicitly, although they are
discussed in many of the chapters. These topic areas are covered in great
detail in many excellent textbooks, both within and outside the genre of
project management. (The bibliography at the end of the book includes a
selection of references that cover these topic areas.)
The section begins with Chapter 4 by Pete Harpum, setting the scene
for the rest of the chapters in the section. He provides a series of
deﬁnitions of the key terms, then describes the horizontal and vertical
integration between the various P3M processes, and the portfolio, program,
and project levels.
John Bennett provides a detailed review of how portfolios of
development programs are managed in Chapter 5. He describes how the
gap between corporate strategy and program strategy is bridged by the
portfolio process. Portfolio implementation plans are discussed, as well as
the metrics needed, and approaches used, for portfolio prioritization.
Program management as a distinct approach to the management of
product development is presented by Pauline Stewart-Long in Chapter 6.
She distinguishes between drug projects and brand programs, explaining
the differences in approach between the two concepts. Pauline describes
the key elements of program management in the areas of people and
processes. Program-level uncertainty is also covered.
A detailed and thorough review of project control is provided by
Martin Powell in Chapter 7. The fundamental principles of project
planning and control are covered, as well as some less well-known (in the
life science sector) but valuable additional processes. Martin argues
strongly for well-developed project control methods for product
development. He takes the reader step-by-step through the planning work
required for projects and discusses performance management once the
project is in the execution phase.
There are two chapters on uncertainty. The ﬁrst, Chapter 8 by Pete
Harpum and Thomas R. Dunson, provides a complete view of the way
program- and project-level uncertainty is managed. The deﬁnitions of
uncertainty are explained in detail (uncertainty incorporates both
opportunities for the project as well as risks to the project). The
management processes to identify, analyze, plan and implement
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management actions, and monitor uncertainty are fully described. Thomas
R. Dunson and Eric Morﬁn in Chapter 9 cover the more speciﬁc matter of
product risk, that is to say, the drug safety risk to patients. They provide
the context and background to the subject, and use case studies to explain
how drug safety risk management has evolved over time.
Chapter 10 begins with a review of the ideas and concept of strategy,
with reference to the business literature. Thereafter, Pete Harpum gives a
detailed step-by-step description of the processes needed to develop drug
project and program strategies.
The section ﬁnishes with a chapter by Trevor Brown and Stephen
Allport that describes the processes needed to ensure that drug products
that are developed create value for all stakeholders. Trevor and Stephen
deﬁne the various measures of value used by the stakeholders (patients,
physicians, payers, the product development company’s owners, etc.).
They present a new paradigm for the creation of added value, one that
meets the needs of the rapidly changing environment for drug
development.

Chapter

4

An Overview of the
Organization and Processes
of Portfolio, Program, and
Project Management
Pete Harpum

INTRODUCTION
This short introductory chapter provides orientation for the reader. The series of
management approaches and processes in use for the development of drug products
are presented in relation to each other. This allows the interrelationships between
the processes to be understood in context. The iterative nature of value management
and uncertainty management for instance can be seen, both “horizontally” across
all the functions’ projects contributing to a drug program, and “vertically,” integrating information upward from the functional projects to the corporate level of
organizations.

DEFINITIONS
This book is not intended as a speciﬁcally academic view of the subject. However,
a few deﬁnitions at this point will not go amiss.
The general meanings of each of the three processes, portfolio, program, and
project, are not as commonly agreed upon as one might expect. Let us start with
simple, clear distinctions between the three processes.
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Portfolio
Portfolio is a group of programs and/or large projects that together form a coherent
set, the purpose of which is to deliver a group of strategic objectives. The constituent
programs and projects are often also linked by shared resources (e.g., the resources
within a therapy area). The portfolio is the mechanism by which strategic intent is
translated into discrete work that can be managed. There may be several levels of
portfolio: corporate, business unit, therapy area, research area, disease area, and so on.

Program
Program is a group of projects that together will deliver a strategic objective.
Typically in life science organizations, all functions’ projects related to a single drug
product are integrated at the program level. Confusingly, brand programs are also
found, which represent all the individual drug programs creating different products
within a brand.

Project
Project is a group of work activities that together create a single major deliverable.
In this sector, this typically means the projects carried out within the functions to
create the deliverables needed for the product. Functional projects can be regulatory
submission packages, clinical studies, drug manufacturing campaigns, and so on.

Value Management
Value management is the work undertaken to ensure the value of the drug product
(however value is deﬁned, and it often includes value to the patient) is continuously
maximized. Some companies do this formally by way of a value management
process. At others it is done less formally, and is driven more by senior management
requirements that value maximization is demonstrated from phase to phase of the
drug development life cycle.

Uncertainty Management
Uncertainty management refers to systematically identifying risks and opportunities
that either impact the progression of the drug product (program and project uncertainty) or the risks and opportunities associated with the product itself (product
uncertainty, more commonly called drug safety).
These deﬁnitions are developed in more detail in each of the chapters devoted
to the relevant topic areas. (“Standard” deﬁnitions of all the terms used in portfolio,
program, and project management [P3M] can be found in the various bodies of
knowledge available from the project management professional societies – see the
Bibliography at the end of the book).
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THE RELATIONSHIP BETWEEN THE PROCESSES
The relationship between the various processes is shown in Fig. 4.1.
The three levels of the business that we are interested in – portfolio, program,
and project – are related “vertically” as shown by the diagram. Functional projects
are integrated at the program level (the drug level), and the various drug programs
within a therapy area are integrated at the therapy area portfolio. There are, of course,
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multiple therapy areas within research and development (R&D), and all the other
areas in which work is carried out in the organization outside of R&D: manufacturing, marketing, sales, and others. At the corporate portfolio level, all these parts of
the business must be integrated. The corporate portfolio represents all the work in
the business that must be carried out to meet the organization’s strategic vision.
Ensuring a properly integrated P3M structure addresses the need to efﬁciently
link project management processes. Good P3M ensures (and, equally importantly,
assures) strategic alignment and integration of P3M processes, as follows (Table 4.1).
Table 4.1

Effective Strategic Alignment and Integration of P3M Processes

Strategic
alignment

The alignment of the portfolio down to project and backup. This
ensures that projects and programs really do deliver strategic business
objectives. Each project in each program in each portfolio must
contribute to delivery of corporate strategy – in a measurable way.
Corporate strategy should deﬁne portfolio decision-making rules. The
organization must decide which programs should be run and in what
order of prioritization they receive resources.
Program strategy must be aligned to portfolio strategy – the program is
delivering key parts of the overall strategy. Similarly, project strategy
must reﬂect program strategy. Project scope is determined by project
strategy. Without a clear connection to corporate strategy, the program
may deliver the “wrong” products – insufﬁciently differentiated, too
expensive, poor patient perception of product safety, insufﬁciently
efﬁcacious for payers to agree for use, and other poor product outcomes.
Harpum in Chapter 10 discusses the development and alignment of
strategy.

Integration of
portfolio,
program,
and project
processes

Process integration maximizes the value created by the projects that are
run, both at a program level and at the portfolio level.
Fig. 4.1 shows how various sets of control processes operate to manage
and optimize work output (project and program deliverables): at and
between the drug program and functions’ projects; at and between the
portfolio and drug programs; at and between the corporate portfolio
and R&D therapy areas. The program and project control processes
are described in detail by Powell in Chapter 7, and portfolio control
processes by Bennett in Chapter 5.
Value management and uncertainty management must both “roll up” from
the project level, through programs, to the therapy area and corporate
portfolio levels. This means that at each level, the work done at the level
below is integrated, and new insight is brought to the process by the
nature of the additional information and management control available.
Harpum and Dunson discuss project and program uncertainty in Chapter
8, and Dunson and Morﬁn cover product uncertainty in Chapter 9.
Value management is addressed by Brown and Allport in Chapter 11.
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ENSURING PROCESS INTEGRATION
Many, if not the majority, of life science organizations are relatively immature in
terms of their program and project management capability, compared with other new
product development industry sectors. (Portfolio management in larger life science
organizations is often signiﬁcantly more mature, and is used as a driver of competitive advantage.) Apart from the obvious disadvantages of low project and program
management maturity – lack of integration of functional work, poor ability to meet
timelines, poor cost control, and lack of communication and information ﬂow across
the drug development teams – there is another serious challenge. With low maturity
frequently comes a low level of understanding of the value that effective P3M brings.
Finding senior managers with signiﬁcant knowledge about P3M within drug development organizations is therefore difﬁcult. How then can the integrated approach to
managing P3M throughout the drug development life cycle shown in Fig. 4.1, and
advocated throughout this book, be accomplished?
The answer is easy to give, and ﬁendishly difﬁcult to achieve. P3M as a core
capability of drug development companies must be understood and accepted by
senior management, and the willingness to change the corporate culture to embrace
this fact must be high. Some organizations have achieved this level of understanding,
and are moving toward best practice P3M. They are relatively few.
With senior-level understanding of P3M’s vital contribution to effective, valueadding drug development comes the possibility of senior-level overview and
accountability for the integration and management of the processes. Full integration
as shown in Fig. 4.1 typically requires accountability for P3M capability at therapy
area and R&D level, and often beyond. An executive-level Vice President of
P3M is rare indeed in drug development (but not in other high-technology, highuncertainty new product development companies). It is only when an individual has
clear accountability for ensuring seamless integration and best practice processes for
P3M that an organization will truly leverage the value available from P3M – and
maximize the contribution available from the professional managers of these diverse
but related disciplines. Chapter 15 discusses what these best practices look like in
drug development, and provides insight on the work needed to bring about
the organizational change needed to allow P3M and its practitioners to drive value
creation in the life science sector.

Chapter

5

Portfolio Management in the
Pharmaceutical Industry:
Balancing Corporate Need
with the Reality of Delivering
Products to the Market
John Bennett

INTRODUCTION
The characteristics of the business of discovering and developing new chemical
entities have been established and described many times. These characteristics
appear to have changed little over the last decade and are simply summarized as
high cost, long timelines, low survival and, for some entities at least, high commercial value.
Among others, the Centre for Medicines Research (CMR) in the United Kingdom
and the Pharmaceutical Benchmark Forum in the United States have been collecting
and collating data on the drug development process for many years. These data
suggest that each new chemical entity (NCE) that reaches market costs around $1
billion – for a single program it may be substantially less, but each successful one
needs to cover the costs of all those that did not make it. The trend is still upward.
In addition, even after an application has been approved by the regulatory authorities
and the product is on the market, substantial funds are required. They are needed to
continue to support the development of the knowledge database that is critical to
characterize the performance differences between one product and its competitors,
to develop new formulations, and to broaden the number of indications for which
Portfolio, Program, and Project Management in the Pharmaceutical and Biotechnology
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the company can market the product and for which patients can rightly obtain treatments that are fully tested in clinical trials.
The time taken to develop an NCE – usually deﬁned from the start of the
ﬁrst regulatory toxicology study to ﬁrst approval in a major market (usually the
United States or Europe) – also shows little evidence of coming down, with
the average time still being in the order of 10 years. There is also little evidence
to suggest that the survival rate of NCEs is improving. Indeed, recent data from
the CMR show that the trend, particularly in Phase II when the ﬁrst signals of
efﬁcacy and safety in the target patient population are under test, is toward poorer
survival. More worrying perhaps from an industry-wide productivity viewpoint
is the trend toward poorer survival in the latter stages of the development
process. By the time the drug reaches the latter stages, very signiﬁcant investments
counted in several $100 million will have been sunk into individual projects.
Despite these difﬁculties, it is self-evident that successful products can be very
valuable indeed.
The number of drugs with revenues over $1 billion continues to rise and
the most successful products can reach annual sales of many billions. And this
is despite the understandable drive by governments around the world to manage
the cost and availability of drugs, as evidenced by the advent in the United
Kingdom of the National Institute for Clinical Excellence (NICE) and other health
technology assessment groups across Europe. This has further driven the need
for companies to provide a very cogent economic case that deﬁnes the costs
and beneﬁts of their products, both to the patient in terms of medical beneﬁt
and also value to the payer, for example, as a reduced total treatment cost for a
particular indication.
The potential for high annual sales has to be tempered with the other reality,
which is the loss of market exclusivity that follows the expiration of the “composition of matter” patent that covers the invention of the chemical molecule itself. The
patent is usually ﬁled during the discovery phase, which means that the long time
to develop the product erodes the period on the market covered by the patent. This
is partly offset by governments who recognize the need to support innovation by
providing a degree of patent term restoration to compensate. Despite this, the impact
of patent expiration can be dramatic, resulting in sales counted in billions being
reduced to virtually nothing in a matter of weeks and months by the arrival on the
market of one or more generic versions of the product.
It is not the focus of this chapter to further elucidate the reasons for these trends
in any detail; however, these trends do effectively deﬁne the environment within
which portfolio management in the pharmaceutical industry has to operate. It is hard
to conclude anything other than that the environment poses very signiﬁcant
challenges.
This chapter will describe the approaches to portfolio management adopted in
the pharmaceutical industry, which are shaped by these fundamental characteristics,
and by the need to maintain a steady ﬂow of products to market to satisfy the needs
of patients and the company.
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MATCHING THE PORTFOLIO MANAGEMENT
APPROACH TO COMPANY STRATEGY
A portfolio of drug development projects does not operate in isolation. At the highest
level, it is imperative that there is a company strategy to provide the context and the
constraints for the management of the portfolio of drug development candidates.
This will lay out both the long-term goals needed to maintain and improve the
ﬁnancial position of the company, and the resources it is prepared to invest to achieve
these goals. It should also clearly state the path it is intending to take to achieve the
goals – this might be stated as “broad therapeutic coverage of human health products” or “focused on high value therapies in the cardiovascular and respiratory
areas.” It might also be very helpful to provide the next level of detail within a
particular therapeutic area, for example, by listing the disease areas that will or will
not be pursued. Statements like “to improve the world’s health” may be ﬁne for
purpose or mission statements but do not provide any direction for portfolio mangers.
It is also easy to be seduced by the signiﬁcant revenue potential in some disease
areas and to ignore the inherent difﬁculties in delivering useful drugs to meet the
undoubted medical need. Perhaps most notably in the pain and respiratory therapy
areas, the number of genuinely new chemical entities has been remarkably low over
the last 20–30 years. Playing in areas like this looks very attractive, but may turn
out to be a nightmare for a portfolio manager under constant pressure to deliver
products.
Having said how important a strong strategy statement is, it is also worth considering an alternative view. Given how difﬁcult it is to predict success, even for
products that pass all the technical and regulatory hurdles, might an “emergent”
strategic approach be more effective? That is to say, “our strategy is to develop any
product that makes a proﬁt irrespective of therapeutic area.” For a development
organization, this is actually acceptable, and to some extent, this is what happens.
How many companies would, for example, stop a candidate in Phase III because it
happened not to ﬁt with the corporate disease areas? However, the groups that gain
most from the clear deﬁnition of intent are those furthest (in terms of time) from the
ultimate delivery to the patient, that is, the research biologists and chemists. Without
clear guidance, there is a real risk that NCEs are progressed toward development in
areas where there are either very signiﬁcant development issues or there is limited
commercial interest or appetite.
Whatever the stated intent is, it will, and should have, a strong inﬂuence on
deﬁning the portfolio content. For example, if the strategy is to focus on speciﬁc
therapeutic areas (perhaps because that is where the marketing strength of the organization lies), then entities that do not ﬁt need to be considered very carefully as
they will inevitably consume resources that could be used on those with a better
strategic ﬁt.
It is inevitable that projected (meaning estimated future) revenue growth rates
will be important at the strategic level of the organization. Information about projected revenue growth is usually available to the public (particularly for publicly
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listed companies) and can be a very potent determinant of the development portfolio
goals. From this starting point, a number of questions ﬂow:
• What will the revenue ﬂow look like over the next few years for products that
are already on the market?
• How will these be impacted by the inevitable launch of competitor products
and the loss of patent exclusivity?
• What are the sales predictions and costs for candidates very close to market
(where there is more certainty that the product actually will get to market)?
• When will the next candidates reach the market?
• What is the likelihood that the candidates in the earlier stages of the portfolio
will support and sustain the growth in the longer term?
It is hardly surprising that these are also the questions that ﬁnance analysts and
investors will be asking – so most CEOs will be chasing portfolio managers for
answers every time they engage with this particular audience.
Providing the answers to these questions deﬁnes the environment and the goals
for the portfolio of development projects. For products on, or close to, the market,
sales predictions to loss of exclusivity are commonplace. It is normal business practice to develop plans to continue to develop the proﬁle of the product. Sometimes,
this can be through very large and expensive studies that, for example, compare its
performance against the market leader or other competitors. And to ensure that these
provide a positive return on investment, it is critical to understand the impact that
the data will have on the product label and the acceptance by the prescribing physicians and the patients. All of which explains the effort made to understand likely
sales and factors that might inﬂuence sales ﬁgures positively and negatively. The
last question is particularly problematic for candidates in the early stages of development, given the long time period before the products will get to the market, the
signiﬁcant uncertainties in product value, and the relatively low probability of
actually surviving to reach the market.

BRIDGING THE GAP FROM THE CORPORATE STRATEGY
TO THE CANDIDATE PLANS
The corporate-level strategy usually has a “long-term” time horizon of around 10
years, and for very good reason. While some things, such as the very signiﬁcant
impact of patent expirations on revenues, are predictable in both timing and magnitude, changes to the portfolio dynamics, such as the number of entities in the portfolio and the timelines for individual projects to mitigate this risk, can take many
years to have an effect – unless, of course, a merger or acquisition is a viable option.
Hence, the strategic-level plans need to take a long-term view. However, the plans
for individual candidates have a realistic horizon measured in months or just a few
years. This is not because the project teams and managers are in some way incapable
of putting a plan together, but because the effort in planning needs to be matched
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to the phase of development, the probability of success, and the inherent uncertainties of essentially a scientiﬁc process.
To produce detailed plans for a Phase III program is a complex and timeconsuming process requiring interactions and consultations with many stakeholders,
both internal and external to the company. It is simply unrealistic, and certainly not
cost-effective, to do this for all early stage candidates and even when it is attempted,
the plan is subject to much iteration of both content and timing. In reality, the plan
to the next milestone should be very detailed and the immediate steps and investments beyond it need to be clearly deﬁned. This has the potential to create a gap
between the longer-term corporate strategy and goals, and the individual projects
that make up the portfolio. This gap can be bridged in several stages.

Stage 1: What Does the Portfolio Need to Deliver?
The ﬁrst step is to translate the corporate goals into the critical portfolio management
question – how can a steady stream of products that are of the right value, that meet
the growth needs of the organization, but at the same time stay within the deﬁned
resource constraints, be delivered to the market?
To begin to address this fundamental question, there is usually a form of
“reverse engineering” undertaken: in order to achieve the revenue growth demanded
by the corporate goals, how many products, and of what value, need to be delivered
onto the market each year? And to achieve this, how many might need to be added
to the portfolio each year at a steady state to ensure the submission targets can be
met? This then becomes a relatively simple modeling exercise – use published data
for attrition rates, or your own internal benchmarks and timelines, and work backward making assumptions around the average value of each entity. For each company,
the numbers will be different, but they can be expressed in a similar way: “it will
need x candidates per year of y average value to be launched every year over the
period 2aaa to 2bbb” or “x candidates over a period of y years with a total value of
z dollars.”
The results of the modeling can be quite startling given the very low probability
of success for a single entity. For a single molecule at the start of the development
pathway, the overall probability of success is between 5% and 10%, so it could take
as many as 20–30 new entities to enter development each year to ensure with a high
probability that one makes to launch each year. Of course, this highlights the very
signiﬁcant impact that relatively small changes to the overall attrition rate and
development timelines can have on the overall productivity of the portfolio. However,
as previously noted, at an industry level, there appears little to suggest that these
parameters are actually moving signiﬁcantly in the right direction.

Stage 2: What Can the Current Portfolio Deliver?
The second step is then to understand what the current portfolio of candidates is
likely to deliver. For this, a forward modeling approach is required. Using either
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published or internal historical data, it is a relatively simple step to take the current
portfolio candidate by candidate, assign probabilities for each candidate passing key
milestones, and using the timelines deﬁned in the project plan or benchmark timelines, predict the likelihood and timing of it reaching the market. When this has been
completed for the whole portfolio, the likely output year by year can be estimated.
However, because there are a number of outcomes for each entity (may or may not
pass a number of milestones, for example), then a technique that allows multiple
iterations or runs of the same portfolio data are essential. To provide a good probability distribution, typically between 100 and 1000 runs are used – for each one, a
combination of milestone outcomes (driven by the milestone probabilities themselves) is used at random. This type of quantitative probability analysis is called the
“Monte Carlo” technique. The output of such simulation is of the form, “There is a
10% probability of achieving 3 NDA ﬁlings, there is a 50% probability of achieving
1 or 2, and a better than 80% probability of at least 1 in the period of interest.” It
is perhaps obvious, but worth emphasizing, that although the output can give a probability of achieving, for example, one NDA ﬁling, it cannot tell you for sure which
project will deliver it.
This approach works reasonably well in helping to predict the number of projects reaching key milestones, but it can be misused. The most common misuse is
related to the optimism of project team’s providing the assessments of the probability
of passing the milestones, and the predicted timelines. It is rare for projects to run
ahead of plan, usually because very little contingency is built into project schedules
to resolve the inevitable issues that arise. Project team leaders also consistently
appear to believe that their project will succeed despite the wealth of evidence to
the contrary. It is important then that a review step is introduced that challenges the
team to be clear on the reasons for their optimism and, when appropriate, agree on
a more realistic view.
It is highly unlikely that the single value provided for any of the attributes is
accurate anyway. Given the inherent uncertainty, the accuracy is unlikely to improve
by more careful analysis or by the addition of extra resource to the project team. In
an analogous situation, the Bank of England realized many years ago that providing
point estimates of the projected inﬂation rate “encouraged the reader to focus on an
apparently precise central projection ignoring the very wide degree of uncertainty
surrounding it” [1]. Their response was to present the forecast as a probability distribution to provide a more accurate representation of the Bank’s assessment “without
suggesting a degree of precision that would be spurious” [1].
In these circumstances, it is preferable to ask for a range of possible values to
be provided. In this way, a project team can better express its views without having
to deﬁne a single value. For example, phase durations would be deﬁned as a “most
likely” value, usually taken from the project plan, that then would be bracketed by
a “could be as short as” and “might be as long as.” Similarly, the probability of
passing a milestone may be assigned a “most likely” value based on an internal
benchmark value modiﬁed for the particular project and a “could be as high as” or
“could be as low as” (which in the early stages will be zero). Very often, a project
team gets signiﬁcant value simply from the discussion of what might need to happen,
or be avoided, to achieve the short and long durations, respectively.
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One factor that few models incorporate is the linkage between projects. For
example, if there is a lead candidate and possibly several backup compounds with
the same mechanism of action targeted at the same indication, they effectively
constitute a program (see Pauline Stewart-Long in Chapter 6 for a more detailed
explanation of program management). And, of course, there can be a multitude of
linkages or dependencies between the elements of this program. For every milestone
that an entity in the program passes, there will be decisions needed for the remainder
of the program. These can be deﬁned at one extreme as “if the lead fails, then all
the candidates in the program would be terminated” and at the other extreme as
“even if the lead candidate succeeds, all the backup candidates will also progress.”
Most commonly, the lead candidate will be progressed until it is either clear that its
emerging proﬁle is not good enough, or that it becomes clear that a backup has a
signiﬁcantly improved proﬁle. However, how many contingency backups are developed, and how far into the development process they are progressed, will be
determined by the likelihood that the lead will indeed make it to the end and how
much resource the company is prepared to assign to a particular program. The
bottom line, from a portfolio perspective, is that if this is not taken into account and,
for example, the backup compounds are treated as separate entities, the model will
certainly overestimate the likely productivity of the portfolio.
One approach that will allow this to be incorporated, even if the modeling tool
used does not allow explicit links between projects, is to reduce the probably of
success of successive elements of a program. This should be done on a programby-program basis, and be based on an understanding of the likelihood that a backup
might succeed where the lead fails. In a program where the highest risk is lack of
efﬁcacy, then it is very unlikely that a backup would succeed if the mechanistic
approach is ﬂawed. Alternatively, if the pharmacokinetic or toxicology proﬁle is a
major issue, an alternative chemical structure with a different proﬁle may have at
least the same chance of succeeding. One outcome of such an approach is to highlight that the expected value (product value × probability of success) of backup
compounds, especially the third or fourth in line, can be very low indeed and may
lead a portfolio manager to question the merits of progressing them at all.

Stage 3: Matching What Is Needed to What Might Be Delivered
Having carried out backward and forward approaches to assess the portfolio, a
clearer view of the ability of the current portfolio to meet the high-level corporate
demands is produced In most cases, the analysis reveals a gap: the company needs
more value to be generated than the portfolio can deliver, even in the most optimistic
scenarios. Something has to be done to bridge the gap to ensure that the strategic
growth drivers of the organization will be met.
Options to Bridge the Gaps in the Portfolio The options to bridge the gap
between corporate requirements and what is currently achievable by the portfolio
are often simple in concept, but difﬁcult to enact. The various options and related
issues are shown in Table 5.1.
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Table 5.1 Options for Addressing a Gap between Corporate Expectations and Likely
Portfolio Delivery
Option

Issues

Accelerate one or more
projects, thereby reducing
the time to market

• Some activities needed to bring a drug to market have
a ﬁxed duration, for example, 2-year carcinogenicity
studies, and if enabling activities (bulk preparation
stability testing, formulation development, etc.) have
not been started, these will limit the acceleration
possible.
• With ﬁxed resources, this will require a prioritization
of the portfolio.
• Accelerating some projects has the danger of creating
other gaps in delivery.
• Technical issues can scupper the best acceleration
efforts. Some projects may not be amenable to
signiﬁcant acceleration due to complexity or technical
challenges.
• There are potentially multiple “critical paths” through
a project schedule given that the duration of each
activity has some uncertainty; therefore, critical path
and noncritical path activities need to be considered
equally carefully.
• Assumes that projects are not running at the optimal
speed at present.
• Inevitably increases the investment at risk.

Increase the value of
existing projects in
development

• Increase scope of one or more projects by identifying
other indications or formulations for the same
molecules, that is, acceleration or bringing forward the
initiation date of life-cycle plans (but be aware that
not all combinations of indications may be compatible,
e.g., different price structures in the market). This will
probably increase resource demands and so may lead
to the need to prioritize the other assets in the
portfolio and potentially create gaps elsewhere.
• May not close the gap if it is created by timing of
ﬁlings and launches.
• Commercial activities to prepare for launch can also
add signiﬁcant value.
• Increased value may need to be tempered by the
changes adding time to the project due to increased
workload and complexity.
(Continued)
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(Continued)

Option

Issues

License compounds from
other companies

• Can be a very successful strategy as the gaps can be
ﬁlled quickly.
• Ideal to bring in candidates at a late stage of
development when the risk of attrition is at its lowest/
probability of success is highest. But number of
attractive molecules is limited and the competition for
them is likely to be intense and the price tag high.
• Projects bought in at early stages of development have
similar or inferior survival statistics to those
discovered internally. A large number of early “deals”
will be needed to impact the overall delivery to the
market.
• There are signiﬁcant numbers of these early
opportunities (e.g., from biotechnology companies),
but data on their product proﬁle are often minimal.
However, this is becoming an essential strategy in
most large companies to ensure a consistent delivery
of products.
• The impact on the existing portfolio is often
neglected, but adding a large in-license candidate can
signiﬁcantly reduce the value of current assets and
even the overall portfolio value especially if money or
human resources are limited.

Merge with or acquire
companies to bolster
either the marketed
product or development
portfolios

• Has been a prominent strategy for many years.
• Needs a good ﬁt between the development portfolios
(i.e., little overlap or potential competition between
the projects)
• Options for the ideal merger or acquisition becoming
more and more limited.
• Can be a very signiﬁcant distraction for the
organization and create further gaps.

Stage 4: Developing a Portfolio Operational or
Implementation Plan
A high-level strategy, however attractive, that cannot be implemented is useless.
The next step in bridging to the corporate strategy, and as a means to address any
gap between needs and delivery, is development of a multiyear portfolio operational
plan. The role that this plan plays is to clearly deﬁne the intermediate milestones
and investments needed for the achievement of the longer-term corporate goals and
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strategy. It identiﬁes the path toward the longer-term goals, and provides a very
robust test of the realism of those goals – if the immediate-term goals and investments needed to achieve them look improbable, the longer-term ones will almost
certainly not be achievable. This should prompt a rethink of either the goals or the
strategy, or both, or at the very least, highlight what would need to change to make
them achievable: signiﬁcant improvement in the attrition rate, reduction in the cost
of prosecuting the portfolio, and so on. Clearly, if the only way to securely deliver
the goals is a signiﬁcant and unrealistic performance improvement, then the whole
strategy may need attention. Perhaps the most sensible approach, at least in the ﬁrst
iteration of the plan, is to use current or well-established performance metrics as the
basis for future performance expectations.
It should also lay out what additional steps are being taken to reduce the gap
between needs and delivery. Some of these are presented in Table 5.1. The ﬁnal plan
may well be a combination of a number of these approaches. It is critical to provide
a realistic probability of the success of these tactics and strategies. It is easy to say,
for example, that gaps will be covered by in-licensing late stage candidates, but this
is very unlikely to be successful in areas where the external substrate is limited, or
there are already signiﬁcant pressures on candidate resources.
The plan should provide a clear high-level deﬁnition of the short- to mediumterm priorities. Depending on the particular situation of the company, these could
be for example:
• Rebuilding the early portfolio because of concerns on long-term
sustainability
• Rebuilding the Phase III cohort because of a short- to medium-term gap in
launches
• Investing in “ever greening” the marketed products to bolster short-term cash
ﬂow
The purpose of this exercise is to ensure clarity and focus. But the critical step
is to follow through and ensure that the reality on the ground reﬂects the organizational needs. Senior managers need to be prepared to stop potentially viable projects
and divert the resources to the critical areas. Without this clarity, there is a signiﬁcant
chance that everything (all drug development projects and even change management
initiatives) essentially has the same priority, which signiﬁcantly increases the risk
that the effort against critical projects is diluted. The real challenge to senior managers is to ask “If you could only deliver one thing, what would it be?” “Everything”
is not an acceptable answer. Using a military analogy, do not focus on winning every
battle at the expense of losing the war.
Of course, the priority should be to have a dynamic portfolio. It needs to be
reassessed in the light of changes in both the internal and external environments. If
the portfolio plan has been successfully implemented, a new focus will be required
to sustain company growth.
A description of the methods for assessing the priority of individual candidates
is provided later in this chapter.
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Developing a Portfolio Operational Plan – Portfolio Risk Management
The portfolio operational plan should deﬁne the key portfolio-level risks, and the
plans to mitigate or manage them. In this context, the terminology used in many risk
management texts is appropriate. “Risks” are simply deﬁned as future events that
may or may not happen, but if they do, they have the potential to have an impact
on portfolio goals. Unless there is a coherent plan with clearly deﬁned deliverables
or goals, it is possible to identify risks, but it simply is not possible to begin to
determine the impact of risks upon them. It is important to note that the impact can
be positive (often referred to as an “opportunity”) or negative (often referred to as
a “risk”), and management plans needs to focus on maximizing the probability and
magnitude of effect of positive outcomes, and minimizing the probability and the
magnitude of impact of negative outcomes. In some organizations, uncertainty or
risk is regarded as exclusively a “bad thing” and, while this can lead to the very
careful consideration to the appropriate mitigation or contingency strategies, it might
also lead to signiﬁcant opportunities being missed. One common example at a
project level might be “the rate of recruitment into the critical path clinical study is
uncertain and this may impact the next project decision point date.” A focus on the
negative would lead to efforts on ensuring that the trial does not run more slowly
than expected – but how well positioned is the project to take advantage of a trial
that recruits unexpectedly well? (Harpum and Dunson in Chapter 8 provide a
detailed account of risk and opportunity management).
Portfolio risk management does not need a novel approach. The welldocumented processes for project risk management will work reasonably well – it
is simply a matter of focusing the participants on the portfolio goals and what might
impact them. One potential distraction is to get too deeply into individual project
risks and not those impacting the overall portfolio. Once a set of portfolio goals has
been established, a standard approach to identify uncertainties that have the potential
to impact on the goals, and to develop a plan to manage them, can be followed. At
a portfolio level, the likelihood of individual projects succeeding is clearly a key
uncertainty. The modeling discussed above would no doubt suggest that there is a
ﬁnite, though very low, possibility that all projects will succeed – and probably a
higher, but still low, probability that all will fail! In short, if the portfolio has a high
proportion of unprecedented approaches (because the mechanism of action is novel),
then the overall uncertainty in the portfolio will be higher than one where the
approaches are tried and tested. In Table 5.2 a number of typical portfolio-level risks
are described.

Developing a Portfolio Operational Plan – Building a Portfolio
Resource Demand Picture
One critical component of the multiyear portfolio operating plan is to build a clear
view of the investment required to deliver the medium-term goals that deﬁne the
stepping stones to achieving the longer-term goals. This step is easily missed in the
euphoria of discussing and agreeing to the ambitious and usually optimistic goals.

Table 5.2

Common Risks for a Pharmaceutical Portfolio

Area of
uncertainty

Potential risks

Composition
of the
portfolio

• High proportion of precedented approaches (i.e., those where ideally
there are already marketed products or, minimally, Phase III candidates
in development in other companies with proven efﬁcacy) with high
hurdles for differentiation from current therapies, or overconﬁdence that
differentiation features will make a signiﬁcant difference on the market
may produce a number of technically successful but commercially
unsuccessful products.
• High proportion of unprecedented approaches may lead to a highly
variable and unpredictable portfolio output but potentially high value,
ﬁrst in class drugs if successful.
• Participation in market areas with high competitor activity.
• Focus on small numbers of disease areas – may play to organizational
knowledge and marketing strengths but may limit opportunistic plays in
other therapy areas.

Internal
capability

• Too few key staff leading to the inability to prosecute the portfolio
effectively, leading to slippage of timelines, reduced ﬂexibility such that
opportunities are missed, and the need for increased outsourcing.
• Commercial capability to assess potential asset value may not be
optimal through lack of experience in a particular disease area or
through lack of resource or expertise required to support appropriate
market research.
• Moving into novel areas for the company may lead to many planning
iterations and poor governance decisions due to lack of experience.
• More projects than anticipated passing critical milestones leading to a
signiﬁcantly higher short-term demand for resources than are available.
(Nice problem to have!)

Maturity of
portfolio
management

• Ability to assess value and risk and put effective management plans in
place – if portfolio planning is not at a high level of maturity, it is
likely to lead to poor decision making, an inability to recognize value of
assets and hence, assets are inappropriately prioritized.
• Lack of alignment across the organization may lead to poor portfolio
choices – for example, a number of projects may reach the end of
Phase II only to ﬁnd that the sales and marketing organizations do not
want them.
• Limitations in modeling capability – leading to difﬁculties in actually
understanding if the current portfolio can or cannot deliver the longterm goals, manifest as either an overconﬁdence in the internal portfolio
or an overly aggressive and perhaps overreliance on in-licensing
candidates from other companies (which will probably divert funding
from the internal portfolio).
• 3- to 5-year operational plans not in place – short-term decisions may not
be aligned with longer-term needs, intermediate goals (“stepping stones”)
not obvious and agreed upon (may not know that you are offtrack until it
is too late to take signiﬁcant and meaningful corrective action).
(Continued)
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(Continued)
Potential risks

Organizational • Poorly established project-based culture – leading to lack of
situation
empowerment of project team, lack of clarity of team members/platform
line roles leading to poor execution and delivery.
• Post merger/reorganization disruption – signiﬁcant delays likely as time
is needed to understand how to best navigate the new/revised
organization.
• Too much urgency or desperation for success – leading to the quickest
but perhaps not the best solution being accepted – for example,
in-licensing candidates without recognizing the full extent of the risks
or impact on the rest of the portfolio.
• Inability of the organization to accept reality – senior managers only
want to hear positive news, teams tends to “manage” information.
Governance

• Inexperience of decision makers – for example, governance bodies may
not appreciate the difference between a good plan and a poor one.
• Poor interaction between teams and governance – if not open and
honest, this may lead to poor project control (overestimate budget
needs, overoptimistic timelines, overly protective of resources, etc.)
leading to suboptimal portfolio budget management, for example.
• Decision-making processes are well understood – if it is clear who
makes the ﬁnal decision, and what they need and what context they
require, signiﬁcant delays in schedule can be avoided.
• Speed of and quality of decision making – fast is good but only when
the decisions are either good, or the result of a bad decision can be
reversed quickly and easily.

The temptation is to listen to the impressive promises of delivery coming from
project teams and portfolio leaders and to ignore the obvious questions – “can we
afford this?” and “have we actually got the capability to deliver it?”
In building the resource demand and assessing what is likely to be delivered
into a multiyear plan, there is a problem that has already been alluded to: the realistic
and detailed project-level plans have a relatively short time horizon. Rolling these
up to a portfolio-level view is likely to be unproductive because of the lack of realism
much beyond the 1-year horizon. In a project management system, it is also difﬁcult
to build in the inevitable attrition of projects. This can result in an inﬂated view of
the resources needed because all the project plans assume success. The answer is to
have an approach that allows the detailed short-term plans to be integrated with
modeled and attrition-adjusted longer-term plans.
The short-term resource demands should be driven directly from the project
plans. The plan needs to be sufﬁciently detailed to allow an activity-based build of
resource needs to be constructed. The longer-term model can be driven from the
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projected milestones in the project plan, but in all other respects, the intelligence is
derived from the resource requirements of similar projects (same indication or therapeutic area, similar formulation approach, work types required, etc.) at the same
stage of development, or built from the input of the best subject matter experts in
the various line disciplines. The model then needs to take into account the likely
attrition in the portfolio. Of course, for each project, speciﬁc key decision points can
also be identiﬁed, together with a probability of progression beyond it allowing
further reﬁnement to the model. Over a number of years, the intelligence can be
reﬁned on the basis of experience. This approach allows a very rapid assessment of
the overall portfolio requirements over several years, but it has to be remembered
that for any individual project, it will not provide a particularly accurate view.
Even though this approach can deliver a reasonable answer to the resource
demand across the portfolio, it is still a signiﬁcant undertaking to effectively and
efﬁciently balance this demand with resource supply. In particular, the uncertainties
and attrition can make the allocation of the appropriate resources to projects and
activities a highly complex task. Where the model really becomes a valuable tool
is in assessing the match between the overall resource constraints deﬁned in the
high-level corporate strategy and the resource demand needed to deliver the portfolio.
A mismatch here can only be resolved in a limited number of ways: increase the
resource available to match the demand; reduce the portfolio demand to meet the
resources available; ﬁnd ways to improve efﬁciency and thereby deliver more products at the same portfolio cost (more “bang for the buck”). This last option sounds
attractive but if the gap is large, and there is not a clear path to achieve the performance improvement, it is unlikely to be successful.

Developing a Portfolio Operational Plan – Assessing and
Managing Value
At the portfolio level, the actual number of products is relatively unimportant compared with the value of each of them and their ultimate contribution to the bottom
line. This point can sometimes get lost in organizations driven by numeric milestone
goals, for example, “4 phase III starts per year and 2 approvals per year.” However,
a focus on the value of a product immediately introduces three major challenges:
• How can the value of individual candidates in development be assessed?
• How can the value of each individual candidate be maximized?
• Where resources are limited, how can the right choices and trade-offs be made
to maximize the value of the portfolio as a whole?
Estimating Value Assessing project value in the pharmaceutical industry has
always been a challenge. This is driven by the large uncertainty in a number of
the key elements of the estimation. In the very early stages of a project, when the
candidate is many years from the market, both the true characteristics of the molecule and the likely market conditions the drug will encounter after launch are
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unknown. At this point, there are simply insufﬁcient data to realistically determine
an individual project’s value with any degree of conﬁdence.
The problem of calculating value is somewhat easier in indications or therapeutic areas where the market is well established (such as high blood pressure, asthma,
or some gastrointestinal conditions). At least in these areas, there is usually copious
information on the market size (number of patients with the condition, those that
seek treatment, those that are satisﬁed, etc.) and dynamics (how rapidly is the market
growing, opportunities in worldwide markets, etc.). There are also “gold standard
products” already available on the market that enable good benchmarks to be set for
what is possible and what a new therapy needs to achieve.
This approach can be used to derive at least an approximation of the value for
projects early in development. The key steps are, ﬁrst, to understand the current
market and the proﬁle of the products in that market. Second, proﬁles for drugs that
would be competitive in that market can be developed. These theoretical proﬁles
can, of course, be tested in market research. In its most simple form, this might
involve asking physician, or patient focus groups, or both, if the difference between
the current drug and the new proﬁle was signiﬁcant enough for them to prefer the
new product, or sufﬁciently compelling to cause them to change from their current
medication. This will allow a potential market share to be assessed. Using a range
of pricing assumptions, this can be converted into an estimate of peak sales. The
last step is to assess the predicted proﬁle of the candidate drugs in development
against the theoretical proﬁle.
The molecule should possess some potential advantages or differentiating features that were perhaps demonstrated in preclinical studies. These should at least
offer the promise of translating into improvements in clinical efﬁcacy and patient
beneﬁt, thereby meeting the proﬁle of the desired product. If the molecule in question starts out without any potential advantages, then the journey is likely to be one
of hope rather than expectation, and there should be signiﬁcant discussions on the
value of progressing at all. Any major shortfalls in the predicted proﬁle would be
assumed to impact the potential market share and hence the project value. For
example, if the current market leaders are all once-a-day drugs, a new drug that
offers no better than twice daily dosing would probably not be commercially viable.
Using standard techniques, by estimating the possible or likely peak sales, time
on the market, and by taking into account the likely development cost and the time
value of money, a net present value (NPV) for the asset can be calculated. This can
be further reﬁned by multiplying the NPV by the probability of success, to derive a
risk-adjusted or expected NPV. (See Brown and Allport, Chapter 11, on drug value
management).
When the true product credentials start to be established (usually after the ﬁrst
signiﬁcant Phase II efﬁcacy trials, and ideally in direct comparison to the best available therapy), the real attributes of the new and the current therapies can be put in
front of payers, prescribers, and patients. In this way, the key differentiation features
can be identiﬁed and tested.
However, even in this best-case scenario, there are pitfalls. A hypothetical
project is used here to exemplify some of the challenges:
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A drug is in development for the treatment of high blood pressure. Market research
revealed that there was a very signiﬁcant opportunity for an agent that was clearly
better in terms of absolute lowering of blood pressure. However, in the key Phase
II comparative efﬁcacy studies, the results conﬁrmed that the efﬁcacy in terms of
blood pressure lowering is indeed greater than the “gold standard” comparator
agent, but on the downside, the side-effect proﬁle is worse than expected.
• How much has the side-effect “problem” eroded the value of the drug?
• What level of side-effect burden would make the project nonviable from a
commercial point of view?
For a project of this nature, determining the relationship between an ideal proﬁle
value and the value of the real proﬁle becomes a very complex undertaking.
Undoubtedly, additional market research will be required to attempt to ascertain how
the various key players (patients, payers, and prescribers) view the trade-off.
However, it would be a mistake to believe that this will produce a deﬁnitive answer.
The rate at which the value declines as the proﬁle is eroded is driven largely by the
nature of the indication and the degree of competition already in the market. For
example, if there is no competition but the indication is relatively benign, an erosion
of the safety proﬁle will rapidly destroy the project value. Similarly, in markets that
are relatively well satisﬁed, new agents in the same mechanistic class as the existing
therapies but that provide signiﬁcant beneﬁts can be very valuable, but if they turn
out to be only as good as the current agents, the value can be close to zero.
Amlodipine (Norvasc®, Istin®) is a good example of the situation – despite being
the ﬁfth calcium antagonist to the market, its proﬁle meant that it became one of the
most valuable medicines in the history of the pharmaceutical industry – if the proﬁle
had merely been the same as those already on the market, it is doubtful that anyone
would have even realized that it had been launched. However, even with the data
available at the end of Phase II, it was not possible to predict how the proﬁle would
translate into sales on the market, and a logical choice would have been to terminate
the project at that stage.
For early stage compounds, in the intervening time to launch, many things can
change: there is a signiﬁcant breakthrough by a competitor; currently available
medicines lose their patent protection (providing the opportunity for the entry of
low-cost generic competitors); changes in the regulatory environment (for the better
or worse); other treatments (such as surgery) become more routine (so less costly);
as more data emerge during the development process, the proﬁle of your molecule
gets better or worse in comparison to the competitors.
Many of these factors in the drug development life cycle follow an unpredictable
course. It is often the case that signiﬁcant competition is expected that simply fails
to materialize (and if it does, rarely to the timelines expected). All of these factors
can erode or build the value of a product, even if the development path remains
constant. And this might lead to the belief that managing the portfolio is simply a
game of chance, so that assessing the product value – and especially then basing
important decisions on the information – is not useful for management decision
making at best (and foolhardy at worst). This would be a mistake.
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While the methods of valuation may not have the desired precision, they can
provide a useful assessment of the key factors that would swing the value of the
molecule dramatically – for example, would relatively small changes in the assumed
market size make the difference between a positive and a negative NPV?
In the early stages, the low probability of success dominates the value assessment (passing key development milestones has a very signiﬁcant positive impact on
likely product value); increasing or decreasing the predicted development timelines
at this stage has much less impact. Once the compound reaches Phase III and the
probability of success has gone up signiﬁcantly, time to market becomes the dominant factor.
Despite the problems associated with the assessment of value, an important step
is to build a value management plan. The key steps in developing a value management plan are to ﬁrst understand the elements that impact value and determine which
of these are controllable and which are not.
The controllable primary drivers in development are:
• product proﬁle and scope
• technical and regulatory risk
• timing of launch
In Table 5.3, some of the potential positive and negative impacts on each of
these factors have been listed.
Developing a Portfolio Operational Plan – Balancing Risk
and Investment
The classic project management “iron triangle” has at its corners time–cost–quality,
implying that in any situation, there is an inevitable trade-off between these three
parameters. One could, for example, maintain the project quality and reduce the time
to delivery, but this would inevitably increase the cost. Alternatively, cost could be
reduced and the time taken increased. Perhaps now this needs to be extended so that
the triangle becomes a pyramid with value as the fourth corner. This recognizes that
ultimately, all of these factors are interlinked and that merely delivering a project
on time, cost, and quality without delivering maximal product value is no longer
sufﬁcient.
For an individual project, the project management triangle or pyramid makes
sense. In a drug development program, investing in, say, the next batch of bulk drug
in parallel with the deﬁnitive proof of efﬁcacy clinical study will undoubtedly reduce
the timelines for a successful project. If you wait for the clinical study readout to
trigger the investment in, for example, bulk drug production to support the next
phase of development, this could extend the timelines signiﬁcantly. However, doing
such work in parallel increases the investment at risk, and, if the clinical study turns
out to be negative, this investment will simply be wasted. Given that most drug
projects fail, this creates a very signiﬁcant dilemma at both the project and portfolio
levels.
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Table 5.3 Factors That Have the Potential to Positively or Negatively Impact
Product Value
Positive impact

Negative impact

Comments

Product proﬁle
and scope

• Increased scope
(additional
indications)
• Improved proﬁle
(additional data to
support label
claims within the
same indication)
• Better efﬁcacy,
and/or safety, and/
or side-effect
proﬁle than key
competitors

• Reduced scope
(fewer indications)
• Degraded proﬁle
(no better than
competitors in key
end points, or
balance of some
features better,
and others worse,
than expected

• Undertaking studies to
better deﬁne the proﬁle
in terms of efﬁcacy
against “gold standard”
have historically been
performed once a drug
reaches the market.
However, these are
more likely to be part
of a Phase III program
going forward to
establish the value
proposition for
regulators and health
technology assessment
bodies.
• Increases in project
scope will almost
certainly increase the
resource demand that
needs to be balanced
across the portfolio
(what might need to be
halted to allow the
redistribution of
resources?).

Technical and
regulatory
risk

• Technical risk
addressed at
earliest opportunity
in program (early
kills reduces
wasted investment)
• Early discussions
with regulators
(especially if
indication is
unprecedented)
• Partnership with
regulators to deﬁne
and validate novel
end points

• High risks carried
later into the
program

• Very volatile
component with
signiﬁcant subjective
element.
• Product value can be
adjusted for risk, but
this provides a value
number that will never
be returned (i.e., the
full value will be
returned if successful,
but the value is zero if
the project fails.

(Continued)
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(Continued)
Positive impact

Negative impact

Comments

• Early launch
(longer time to
patent expiration)
• Earlier launch than
key competitor
• A later launch may
allow more
indications to be
included in the ﬁrst
ﬁling – and so may
make a bigger
impact on the
market and greater
overall product
value.

• Late launch
(shorter period to
launch of generic
versions)
• Later than key
competitor ’s
launch

• Some products are
highly sensitive to
launch date timings.
Critical to actively
manage those with a
rapid fall in value with
time through very
active risk
management,
contingency
investments, etc.

At a portfolio level, this tension between time and investment at risk becomes
particularly interesting. For an individual project, the costs in the early stages of
development, ignoring the cost to ﬁnd the molecule in the ﬁrst place, are relatively
modest – usually it will take less than $10 million to reach mid-Phase II where it
would be reasonable to expect that conﬁdence of success would increase as proof
of efﬁcacy in clinical trials is achieved. However, the large number of projects needed
in the early phases of drug development to maintain a steady stream of projects into
Phase III means that the cumulative costs in these early parts of the portfolio can be
very signiﬁcant. Indeed, in aggregate, they can be greater than those for the relatively
small number of hugely expensive late stage projects in the portfolio.
At this point every MBA student will point out that the solution is obvious –
pick the winners, invest in them, and kill the rest! Without doubt, every pharmaceutical company has a compound library full of candidates that everyone expected to
make it for sure but did not, and a smaller number that made it to market when at
some point in their development even the most optimistic drug developer might have
terminated them. Viagra is perhaps the best known of this latter group. It began its
development as a low-priority candidate for the treatment of angina and as such was
progressing slowly through early volunteer studies. The ﬁrst results gave cause for
concern in that the pharmacokinetics did not look suitable for an anti-angina medicine – but the side effect of increased erectile function transformed this ugly duckling
into the proverbial beautiful swan. This project was very close to being terminated,
and it took some lateral thinking to recognize that there was a way forward, albeit
in a completely different direction.
Every project team believes there is a good reason for the organization to invest
in its own compound – as every project champion will tell you, such investment will
reduce the timelines and thereby increase the value if it succeeds: and this is the
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project that is destined to succeed, despite the incontrovertible evidence that most
fail. At a portfolio level, however, it is highly unlikely that there are sufﬁcient
resources to move every project at its fastest possible pace, leading the portfolio
manager to have to make choices between those projects where they will invest for
success, that is, assume that the project will succeed and so trigger signiﬁcant spends
ahead of key data readouts and milestones in an effort to minimize development
time, and those that they will not. And for those in the latter group, there needs to
be a very explicit agreement that time and potential value have been traded for a
reduction in investment at risk.
The critical balance is in minimizing the investment until critical risk inﬂection
points have been passed – and of these, proof of concept (POC) is probably the most
critical. However, in some cases, the molecules emerging from the research laboratories have a known liability. For example, the dosing for the drug needs to be once
a day to be competitive on the market, and where the animal pharmacokinetic data
may be inconclusive especially in novel chemical series with little precedence. In
these cases, it may lead to consideration of a minimalist investment package such
as microdosing. In reality, every candidate needs to be assessed for their key risks,
and a development path charted that balances this need to kill it quickly and cheaply,
if at all possible, with the need for speed and to balance the portfolio investment.
It is possibly more straightforward to design a development paradigm that all
projects will use, as a default, to build their project plans from. This needs to be, by
deﬁnition, a plan for failure or a low-cost at-risk plan, with minimal resources
applied until key inﬂection points for risk are reached. One possible approach is
shown in Table 5.4.
Table 5.4

Deﬁning a Low-Cost Development Paradigm that Minimizes Cost at Risk

Key activities

Default approach

Implementation rules

Bulk drug
production
Drug formulation
development

Standard batch, sized to cover
the needs of most projects
Basic formulation sufﬁcient only
for toxicology and early clinical
studies, for example, powder in
a bottle for all volunteer studies

No new bulk batches ordered
until key decision point reached
No formulation development
work until key decision point
reached

Toxicology
studies

Minimum package to meet
immediate clinical needs, for
example, 14-day regulatory
studies to cover all Phase I
studies

No longer-term or reproductive
toxicology studies undertaken
until key decision point reached

Clinical studies

Smallest volunteer studies to
address key risk, for example,
microdosing approach in the
ﬁrst-in-man study
Smallest patient studies to
demonstrate robust efﬁcacy or
effect on biomarker

No noncritical volunteer studies
until key decision point reached
No dose ranging until efﬁcacy
established
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The vast majority of the candidates would begin with this default plan, making
only small adjustments to ﬁt their individual needs. The advantage of this approach
is that there is a clear baseline to work from, which allows a portfolio resource model
to be developed. The downside as previously noted is that development essentially
becomes discontinuous.
A small proportion of candidates, of course, can be chosen to follow a more
rapid, risky, and therefore continuous development path, on the basis of their value,
their probability of success, or where there may be particularly long lead times for
some activities. Of note, inhaled candidates tend to fall into this latter category
because of the requirements for the specialized formulation development and inhaled
toxicology and the need for inhaled technology.
Developing a Portfolio Operational Plan – Understanding
Portfolio Priorities
In an earlier section, the importance of having a high level or strategic priority in
place was described. Almost inevitably in the day-to-day management of the
portfolio, choices between projects will need to be made. The development of a
project priority list is an obvious and common approach to managing a portfolio
with limited resources. Indeed, if you ﬁnd that a priority list is not required, it might
be prudent to review overall resource levels and ask if they could be reduced. In
the exercise of developing a priority list, a number of approaches can be taken.
These range from a simple nonquantitative questionnaire that is used to solicit
the opinions of the relevant senior managers to a pseudo quantitative approach
(pseudo quantitative because rarely are the attributes truly objective – meaning that
the number is in some way a reﬂection of the views of the participant). The aim, of
course, is that as far as possible, the resources applied to the projects align with
the strategic priority.
Quantitative Approach to Project Prioritization A number of criteria for
assessing quantitatively the compounds in the portfolio can be used. These can
roughly be aligned to the strategic ﬁt, the commercial and medical attractiveness,
the conﬁdence in the approach, the project complexity, the development cost, and
time to launch. In Table 5.5, a number of possible project attributes are listed that
could be included in an assessment of a project’s priority relative to others in the
same portfolio. This is not an exhaustive list, and the factors used and their weighting can be varied depending on, for example, the phase of development and the
high-level strategic priorities. Indeed, the process of developing the weighting is
valuable in its own right as it clearly deﬁnes what senior managers value, and ensures
strategic alignment at the highest levels of the organization. It also makes the
decision-making process more transparent to the rest of the organization, thereby
increasing buy-in to key decisions and strategies. It is important that the linkage
between the criteria are understood, and also aligned with the overall goals and
strategies of the company.
Having developed the database using these criteria for all the projects, various
weightings or decision frameworks can be applied to see what impact they have on
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Table 5.5

Project Attributes That May Be Used to Prioritize a Candidate Portfolio

Attribute

Measure

Comments

Strategic ﬁt

Degree to which the
candidate meets the
strategic priority

Requires clear strategic goals to be in
place to allow this assessment to be
made.

Medical need

Relative scale developed
internally to compare
across disease areas and
indications

This can be a very strong
motivational element in an
organization, but overemphasis may
lead to too many projects with high
technical hurdles and relatively low
commercial potential being
progressed.

Commercial
value assuming
success

Cumulative revenue for all
years of sales less
discounted development
and commercial costs

For candidates in early stages, this
might be based on product proﬁle
value, whereas in later stages, it is
more likely to be based on
individual candidate proﬁle tested in
market research.

Probability of
successful
launch (P)

Product of the
probabilities of passing
key stage gates and
milestones to launch

Default values can be used for all
candidates drawn either from
internal experience or published
survival rates by phase. It is then
simply a process of making
adjustments to these values for
individual candidates to reﬂect the
known risks and current state of
knowledge.

Net present
value (NPV)

Time-adjusted value to
patent expiry taking into
account the remaining
development and
commercialization costs

Used on its own, this favors
candidates close to the market.

Risk adjusted
NPV

eNPV = NPV × P

Allows a comparison across a
heterogeneous portfolio of
candidates.

Remaining
development
cost (DC)

Usually a fully burdened
cost for all development
activities to launch

A modeling approach with
adjustments as needed for program
complexity, therapeutic area,
formulation approach is the best
approach as it signiﬁcantly reduces
the effort required to derive this for
every candidate from ﬁrst
principles.
(Continued)
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(Continued)

Attribute

Measure

Comments

Risk-adjusted
fully absorbed
remaining DC

eDC = DC × P

This allows a better comparison
between early and late stage
candidates.

Productivity
Index (PI)

PI = NPV/DC

Essentially provides a return on
investment (ROI) measure. Critical
measure for comparisons across a
broad range of opportunities is also
very useful in the assessment of
in-license opportunities (to compare
them with the current portfolio).

Risk-adjusted PI

ePI = eNPV/eDC

Risk adjusting provides a better
means to compare projects across
different phases.

Date of ﬁrst
launch in
major market

Launch date (year and
month)

May be critical if there is a near-term
gap in submissions and launches.

Time to next (or
any) milestone

Measured in months

The choice of milestone can reﬂect
the strategic priority and may be
important if signiﬁcant risk is
resolved at the next milestone.

Fully absorbed
cost to a
deﬁned point
(e.g., proof of
concept or end
of Phase II)

Measured in $

Very useful if the cost to the next
milestone is low, but the risk
resolved is high (thereby
signiﬁcantly increasing the
candidate value).

Change in
overall
probability at
next decision
point

Can provide differentiation
between projects of
apparently the same
overall risk and value

With “cost to next decision point”
and “time to next milestone”
provides context for next
investments across the portfolio.

Do-ability

Internal view of the likely
development complexity

Elements that could be included in
this measure are internal skills,
knowledge and experience,
complexity of bulk drug synthesis
or formulation, need for a delivery
device, need for long and/or
complex clinical trials or poorly
deﬁned end points (little regulatory
guidance available).
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the priority assigned. For example, assigning a high weighting to “medical need”
can signiﬁcantly change the order of priority. These decision frameworks provide
another excellent tool for agreeing what is really valued in the organization.
A quantitative approach can also be helpful to identify projects that are either
consistently high in the list irrespective of what weightings are applied, and those
where relatively small changes make a huge difference; that is, they have a greater
sensitivity to changes in weighting. Of course, the former group is usually the one
that everyone would have picked before the process started – but the latter group is
in some ways more interesting. It can help to explain a few “personal favorites” – in
the example given above, someone who personally ranks “medical need” much
higher than all other attributes would have a very different ranking to someone more
interested in how many Phase III starts could be achieved in the next few years.
Again, this provides an excellent vehicle for driving understanding and alignment.
It is important that qualitative and quantitative approaches be used together;
simple numbers cannot ever adequately take into account every possible factor, and
judgment needs to be applied to the outcome of the prioritization process. However,
there is a danger that the generation of the priority list becomes the only outcome
of the process. The list itself has no inherent value – it must be used to guide investment and direct the application of resources; otherwise, there is little point to the
exercise.
Of course, circumstances change, and for a large portfolio, it is not an insigniﬁcant undertaking to carry out a fully quantitative prioritization process every time
new data emerge. Pragmatically, the list can be reviewed and reﬁned using only a
qualitative approach on, say, a monthly basis, with the full process being repeated
on a biannual cycle. If a large project reaches a signiﬁcant risk inﬂection point, then
that individual project could be reassessed and reinserted into the list on an as needed
basis.
Having a stable and well-understood quantitative process is also valuable in the
assessment of in-license opportunities. If the incoming candidate rates very highly,
then the existing candidates will need to move down the prioritization list. This may
mean that existing in-house projects are de-prioritized to the point of moving off the
list altogether, and have funding and resources removed completely. Being able to
assess the impact in this way may actually affect the decision on whether to bring
in another compound as the net incremental value may be signiﬁcantly lower than
expected by the addition of a new product alone.

SUMMARY
A portfolio of drug development candidates does not exist in a vacuum. In this chapter, a
detailed process for bridging the gap from corporate strategy to the candidate plans in the
portfolio has been presented. The various techniques needed to analyze the candidates in the
portfolio have been described.
It is critical to bear in mind that portfolio management is a continuous process. Strategies
need to be adjusted in the light of an increasingly rapidly changing environment, and this
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needs to be reﬂected in both the content of the portfolio and how the various elements of the
portfolio are prosecuted. While detailed analysis and access to excellent tools are important,
portfolio decisions are made by people. In the best cases, they provide experience and judgment, which are attributes not easily captured in systems and tools. People also bring personal
bias that deﬁes logic and that can lead to suboptimal portfolio choices and a decrease in value
delivered.
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INTRODUCTION
The development of new pharmaceutical therapies for patients in need remains a
daunting task with fewer new medicines reaching the market each year. The pharmaceutical industry is entering an even more challenging phase. Attrition has always
been high in the early stages of drug development, but despite major reorganizations
by the pharmaceutical companies over recent years in the way they do research, the
probability of technical success and getting a product on the market continues to
decline. New drug applications by the Federal Drug Administration (FDA) have
declined steadily from 1996 (60 approvals) to 2007 (19 approvals) [1].
Few companies have sufﬁcient molecules coming out of their in-house research
laboratories to produce enough new drugs to maintain the business, and are entering
more collaborations with other research institutes and in-licensing molecules.
Costs continue to increase very quickly indeed as regulators are becoming more
demanding of safety data on medicines that are clearly differentiated from existing
products. Each new molecule launched onto the market now costs well over $1.5
billion, according to a 2003 report [2]. Average development timelines have remained
static at around 12 years, but the period during which companies can expect to
recoup their development costs and make a proﬁt has decreased. There are increasing
pressures on prices and higher hurdles to obtain reimbursement of medicines by the
payer organizations in Europe. In the United States in particular, the competition
from generics is increasing, and the period for sales free from competition is becoming shorter.
Consequently, companies are looking even harder to get the most out of each
molecule. Major pharmaceutical companies spend about 30% of their research and
development (R&D) budget on product line extensions. In order to maximize the
Portfolio, Program, and Project Management in the Pharmaceutical and Biotechnology
Industries, Edited by Pete Harpum
Copyright © 2010 John Wiley & Sons, Inc.
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return on an asset, the trend is toward simultaneous or staggered submissions for
multiple indications and increased efﬁciencies in the development process to reduce
costs. This requires the use of, and consequently the development of, program management (also called brand management), which is an extension of the capability of
the existing project management departments in most companies.

PORTFOLIO, PROGRAM, OR PROJECT MANAGEMENT?
Pharmaceutical companies are strong at portfolio management compared to many
other industries. They have long realized the importance of balancing their development pipelines with both high- and low-risk assets in numerous therapeutic areas
(TAs), utilizing different technologies to give the highest probability in getting a
medicine to market. However, these portfolios constitute not only individual projects, but also increasingly, programs of related projects that require management in
a different way to ensure the best use of limited and expensive resources.

Deﬁnition of the Term “Program”
A program is deﬁned in many slightly different ways according to the business area.
The Association for Project Management’s (APM) deﬁnition is:
… the co-ordinated management of related projects, which may include related
business-as-usual activities that together achieve a beneﬁcial change of a strategic
nature for an organisation. [3]

Programs have traditionally been used in the IT industry to describe activities such
as the delivery of a new software system to several clients. The common elements
of the projects are that they run simultaneously, or at least overlap with each other,
and they share resources as well as a common objective. Cancellation or delay of
any one of the projects for one client does not necessarily mean cancellation of the
whole program or a change in the overall strategy of the business. Rather than supplying a single product to several clients, a program may also be a grouping of
several projects for a single client.
A program can sometimes be considered a megaproject with a single overall
objective – National Aeronautics and Space Administration (NASA)’s Man on the
Moon project was such a program made up of several projects: the launch system, the
rocket, the lunar land module, and so on. These sorts of programs have a deﬁned end.
There will be a time when the overall objective is met – man landed on the moon and
returned home safely – and all the constituent projects will have been completed. In
this type of program, the delay of one project will have a knock-on effect for other
projects as some of the tasks are linked even if the resources are not shared.
In the pharmaceutical industry, programs can also be considered a megaproject
with logical links between the subprojects, but generally, there is the additional
complexity of shared resources. However, if a single clinical indication project is
canceled, the rest of the program is not always affected (unless that clinical project
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Figure 6.1 Development of program scope over time. FTIH, First Time in Humans; POC, Proof of
Concept; LCM, Life Cycle Management.

has a task such as a drug–drug interaction study which also supports another clinical
project, and generally that task would be reassigned to one of the remaining projects). In addition, a program of interrelated projects may not all start at the same
time, as the full set of projects required to deliver the ultimate objective is not known
at the start of the program. As the full scope of a program evolves over time, additional projects are introduced (Fig. 6.1).

CASE STUDY 1

Respiratory Brand Management Evolves

Ventolin is a well-known brand in asthma therapy that was launched in 1968 but is also used
in chronic obstructive pulmonary disease (COPD; Table 6.1). In those days, it was developed
as a single project, but over the years, new formulations and indications have been added to
that brand, but not as interrelated projects. More recently, Seretide was launched for asthma
and COPD therapy. The development of this brand was very different with a series of parallel
projects resulting in several regulatory submissions and launches within quick succession.
Future developments are taking even more of a program approach with true synergies in
development resources and closer submissions resulting in a quicker return on the investment
but with continued developments, particularly as new technologies become available.

The management of projects differs from the management of programs in that
it is very tactical and focuses on the delivery of a speciﬁc deliverable deﬁned by
time and budget rather than on the wider business objective. Projects should have a
well-deﬁned scope that does not change much, but pharmaceutical program scope
often evolves over time, and additional projects are added to meet emerging needs.
See Table 6.2.
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Table 6.1

Development of the Program Approach to Successive COPD Medicine Brands

Ventolin

Seretide/Advair

First launch in MDI

1969

Pediatric syrup

1971

Rotacaps
Nebules
Accuhaler
Non-CFC Evohaler

1977
1982
1996
1997

First launch in
Accuhaler – asthma
and COPD
Non-CFC Evohaler
– asthma and COPD

Next generation
1998

First launch in device
1, 2 diseases

2011

2000

Launch in device 2
and pediatrics

2012

MDI, Multi Dose Inhaler; CFC, chloroﬂuorocarbons.

Table 6.2

Major Differences between Program and Project Management

Program management
Addresses the entire business objective
Focuses on strategic goals
Evolves over time to derive optimum
beneﬁt for the organization
May have uncertain timing

Project management
Deliver a speciﬁc deliverable
Focuses on tactical delivery
Avoids change to the deﬁned scope to
ensure delivery
Deﬁned by a speciﬁc timeline and budget

The Planning of Programs
No matter which deﬁnition of a program is adopted, program planning is the constant, that is, the planning and monitoring of a number of simultaneously related
projects. This is inevitably dependent on people and processes.
People
Recognizing the skills required for program management is essential, as program
management is a specialist discipline in its own right. It would be wrong to think
of the program manager as a super project manager. The two roles are not the same,
although there is some overlap in the skill sets required for each. Project managers
typically focus on delivering a speciﬁc component such as a launch of a product for
a particular disease, or in a particular part of the world. Program managers typically
focus on strategic business outcomes. Appropriate training is required to ensure
individuals placed in program or project manager roles can deliver what is expected.
Table 6.3 compares the respective roles.
It is also important for the organization to understand that sponsorship of programs is different from the sponsorship of projects. Programs operate at a brand
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Different Role Requirements for Program and Project Managers

Program manager
High level, bigger picture focus. Directs
project managers to achieve the program
strategy.
Visionary – considers the beneﬁts for the
organization as a whole. Strong stakeholder
management.
Strategic thinking – changes direction to meet
the best interests of the business.
Integrates projects, manages and
communicates the interdependencies between
projects – focused on beneﬁt delivery.
Focuses on issues and risks that impact the
overall initiative.

Project manager
Task focused – pays attention to and
plans in detail.
Rarely stands back to focus on the
bigger picture. Team player, leads
delivery.
Follows a disciplined approach – keeps
change to the minimum.
Plans in detail for the project and tracks
delivery of the project objectives –
time, budget, speciﬁcation.
Focuses on issues and risks that impact
the speciﬁc deliverables.

level, and the interrelationship between the various projects is critical to ensure
effective strategic management of the brand in the marketplace.
All program staff need to understand each other ’s roles as well as the integration
and interaction required across the parts of the program. On occasion, project teams
may try to isolate themselves from the rest of the program, sometimes to “protect
their turf,” sometimes simply because it is easier to develop a close working relationship within a team, but takes more effort to do that across multiple projects which
may be based in different parts of the world.
Process
The individual projects within a program each have a project manager and a team
accountable for delivering the objectives according to the standard project management processes in place. The low level of project management maturity in the
pharmaceutical industry, the general lack of common project planning and control
practices, and often poor clarity of individuals’ accountabilities within projects
creates considerable challenge. In addition to this, many companies do not have
strong processes for integrating the individual projects in a program together into a
cohesive structure. The current focus in industry is to integrate better within projects
(as seen by the growth of enterprise-wide project management IT systems within
the pharmaceutical sector particularly). Teams and project managers do not understand how they ﬁt into the overall program. Consequently, the program is viewed
as an administrative and communication burden rather than a “project” in its
own right. The Project Management Institute’s (PMI) Standard for Program
Management [4] addresses three key processes: stakeholder management; beneﬁts
management; and program governance. The ﬁrst two are generally similar to the

90

P3M in the Pharmaceutical and Biotechnology Industries

processes followed for projects. However, program governance, and the associated
practices of scope management, resourcing, scheduling, and communications, are
more of a challenge. The lack of effective governance of drug brand programs may
perhaps be the single biggest inhibitor to maximizing the value that program management can bring to this industry.

STRUCTURE AND GOVERNANCE OF PROGRAMS
The United Kingdom’s APM outlines governance as a process that helps assure the
effectiveness and efﬁciency of project management, project sponsorship, and portfolio direction, and includes other matters such as ensuring proper coherent disclosure, reporting, and performance [5]. Program governance deﬁnes the accountabilities
and responsibilities for strategic decision making on the program, and is inextricably
linked to corporate governance. The organization’s main board of directors, or
the equivalent executive group, normally has overall responsibility for programs
(certainly large brand programs, which are often considered to be key assets for
the company) and the balance of investment and risk within the organization. The
governance and strategic planning responsibility in large companies often lies with
TA Boards who manage the portfolios of programs and projects (Fig. 6.2).
Within the programs, there is another hierarchy of governance to ensure both
alignment between the organizational business strategy and the direction of the
individual projects, and that the projects do not stray from their goals and objectives.
The governance process must allow TA development boards to understand the
current status of the program and the evolving business strategy, and adjust the
content and direction of the projects as necessary. In mature program organizations,
a program management ofﬁce (PMO) may exist with responsibility for processes,
practices, and reporting. In the pharmaceutical sector, this later role is generally
played by a program steering committee and program manager as illustrated in
Fig. 6.3. A program steering team for a drug development project will consist of

Advisory boards

R&D
exec

Corporate governance
- Value and risk mitigation
- Based on financial significance to R&D

TA
TA
discovery development
boards
boards

Strategy/plan governance
- Review and approval
- Go/no go

Plan “control” governance
- Within thresholds

Discovery
project/program
teams

Figure 6.2

Development
project/program
teams
Hierarchical relationships between levels of governance.
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Program steering team
Project team

Manufacturing
team

Chemistry
team

Pharmacy
team

Commercial
matrix team

Project team

Clinical
team 1

Study Study Study
team team team

Clinical
team 2

Project team

U.S. reg.
team

EU reg.
team

Study Study Study Study Study
team team team team team

Governance within team uses the same hierachy principles.
All sub-teams are “governed” by the project team.
In a program, all projects are “governed” by the project team.

Figure 6.3 Structure of pharmaceutical brand programs.

representatives from the major business functions responsible for deliverables within
the projects. Their role is to understand the program strategy and the inevitable issues
that arise during execution, to assess the impacts of those issues within their own
areas, and provide advice to the project teams. Risk information and issues (deﬁned
as risks that have actually happened, or matured) rise up the hierarchy, and authorization for action goes down.
It is very important at the start of a program to agree a clear decision-making
authority for each management layer. There should be enough detail to provide
clarity but not so much to create micromanagement and disempowerment of the
teams below. Some questions to answer when setting up the program team are:
• Do the program manager and program steering team have authority to approve
budget and time variances for individual projects within certain thresholds?
• Are scope changes for projects raised to the sponsor (usually the TA
Development Board) following consultation at the program steering team?
A simple “decisions by role” matrix is a useful reference for team members.

CASE STUDY 2

New Program Governance Model

The program team was struggling to coordinate and integrate decision making across six
projects, and team members were frustrated by poor communications and apparent micromanagement (Fig. 6.4). The program manager proposed a restructure of the projects and the
reporting lines into the program. The added complication for this program was that it had
independent monotherapy deliverables for two diseases, and a combination product for the
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Figure 6.4 Overcomplex program management structure leading to poor communication and
de-motivated teams: Case Study 2. ClinMT, clinical management team; PD, pharmaceutical
development; PS, product supply.
same two diseases, one of which occurs in adults and pediatrics. The new streamlined structure and governance model, backed up by clarity of process for communications within and
outside the program, not only reduced stress among team members but also focused them on
the overall business strategy, as well as their project deliverables (Fig. 6.5).

PROGRAM RISK MANAGEMENT
The pharmaceutical industry in general is poor at risk management, but a great deal
of activity has been taking place in this area. Key lessons have been taken from
other R&D industries with traditionally high attrition rates. For example, in the oil
and gas sector, it has been shown that signiﬁcant improvements can be made to the
management of risks. By reducing the number of high-risk wells in their portfolio,
oil companies have been able to improve their economic success per well drilled.
If the pharmaceutical industry understands the technical risk in their projects, and
balances the portfolio appropriately, the attrition rates can be reduced.
The identiﬁcation of project risks (technical, operational, commercial, environmental, etc.) is better understood in some drug development organizations than in
others. Some drug projects develop mitigation and contingency activities, although
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Program team
PROGRAM
TEAM
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Disease 22 project
Project team
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Adults

Monotherapy
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Adults
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compound
Backup

Back-upcompound
compound
Backup

Second device
device
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EU/U.S. regulatory

EU/U.S. regulatory

Commercial

Commercial
NPS
Device

Figure 6.5 Low complexity program management structure, allowing focus on both program
strategy and project delivery: Case Study 2. NPS, new product supply.

active management and monitoring is much less well established. The integration
of project risks in combination with program risks is much less well understood and
practiced. Some examples of program-level risks are:
• Projects within a program are set up with different start and stop dates, to
spread resources and budgets or to take account of regulatory requirements;
this means additional scheduling risks need to be managed.
• Design risk across clinical development projects can result in impacts on the
collection of safety data in a consistent manner required by the regulatory
authorities.
• If one project in a program is responsible for pharmaceutical development
activities, any changes to drug supply will impact clinical study schedules in
other projects within the program.
Because not all project risks can be managed at the project level, processes need
to be put in place for efﬁcient escalation of those risks that need discussion,
and decisions on mitigation action, at the program level. A similar requirement exists
for risks within project sub-teams. Not all risks identiﬁed at the clinical study
level need to be raised to the project team, but those impacting functional areas not
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Program risk
plan
Example:
FDA requests extra
safety monitoring in all
clinical studies with drug

Project risk
plan
Example:
Ethics committee
wants additional
patients in study
Risk escalation process to program level.

represented on the clinical study team, or with the potential to impact the overall
project critical path or budget, certainly do.

CASE STUDY 3

Program Approach to Risk Management

The program comprised two disease indication projects, but each with two formulations, and
both developed risk registers for their project. The program manager attended the individual
risk identiﬁcation sessions and realized a large number of the risks identiﬁed actually had
impacts outside the individual project, and this had not been recognized by the team members.
It was clear that without experienced program level input into the risk assessment process the
program impacts would not be identiﬁed or communicated, putting the other projects within
the program at risk. The program manager created a new process and piloted it within this
program, shown in high-level outline in Fig. 6.6. The new risk process feeds into new developments in risk management tools and training to meet the growing needs of programs. The
experiences were incorporated into general project management training and team initiation
practices so that those individuals involved in programs, as opposed to stand-alone projects,
were made aware of the different thought processes and communications required.

PROGRAM CHARTERS AND
MANAGEMENT RESPONSIBILITIES
Creating a detailed charter for programs, as well as their constituent projects, is
very important. Several components can be included, and the content should be
relevant to the team in question rather than becoming a bureaucratic form-ﬁlling
exercise.
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Program RACI Matrix

Role
Program manager
Project manager

Functional expert 1

Activity

Program level

Project level

Integration of plans
Budget approval
Project planning and monitoring
Communication to program
stakeholders
Detailed functional planning

A
A
C
C

R
R
A/R
A/R

C

A

It helps to create a responsibility/accountability/consulted/informed (RACI)
diagram to clarify the program responsibilities and how they align with project
responsibilities as illustrated in Table 6.4.
Ground rules for how the teams will work together, and how communications
within the team, the wider program, and with stakeholders will be managed, are
topics that need team buy-in and understanding. Team members need to know:
•
•
•
•
•

What deliverables they are responsible for
The behaviors expected of them
Their role at various project and program meetings
Where they ﬁt in the communications plan
What associated reward mechanisms are in place

Stakeholders cannot be expected to make good decisions if they are receiving
partial information from several different sources (and while this is a common
complaint of project team members, there is rarely anything done to address the
situation).
Program charters should include the key objectives and deliverables for each
project, and how those relate to the overall program. They should also include the
dependencies between the projects within the program for meeting the overall business objective.

CASE STUDY 4

Development of a Charter for Projects within
a Program

A program’s project teams all developed charters (Fig. 6.7) clarifying the overall business
objective, the individual project deliverables, and the interdependencies between the two. The
teams had detailed discussions about individual roles and accountabilities, how they will work
together, and the behaviors expected from each other. Learnings about the structure of the
program and its projects from the previous phases of the projects were captured and built into
a revised program organization. This was documented in a charter so that it can be referred
to as necessary, and used to help introduce new members to the team. The charters were
signed by the program manager, the program leader, and chair of the program steering team,
as well as the TA sponsor.
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Program Leader:
Amy McLuckie
Program Manager:
Sam Brown

Date:……………………..
Date:……………………..
Date:……………………..

Program Manager:…………………………………………………………….
Sponsor:………………………………………………………………………..

Charter for a project within a program. (Used with permission from GlaxoSmithKline, UK.)

See Program Risk Plan

Project Risks:

Figure 6.7

Disease 1 Device 2 project timelines are dependent on successful completion of Device
development project ID: abc345 in May 2008

Project
Dependencies:

See Individual Project Charters for project assumptions

Monotherapy must be submitted for approval as well as the combination product

Key Assumptions:

Phase Completion
Timing:

Program Phase
Completion:

Priorities within Program are:
1) Disease 1 – monotherapy
2) Disease 2 – monotherapy
3) Disease 1 combination product
4) Disease 2 combination product
3) Disease 1 Paediatrics
4) Disease 1 combination second device
Completion of Phase 2b clinical program in Disease 1 and Disease 2.
Dose selection for Phase 3.
Commercial formulation in Device 1 available.
Commit to Phase 3 Stage Gate Decision
September 2009

Strategic decisions will be taken at the
Program Steering Team. Project Operations
will be discussed and agreed at the project
level.

Respiratory Development Committee
+/- 1 month on major milestones
+/- 3% approved annual budget
Commit to Phase 3 development stage gate

Program Leader:………………………………………………………………

Project Governance

4) Development of the bbb device for the combination product as a product lkine
extensions for Disease 1

Next Formal Review

3) Development of zzz in the xxx device as a monotherapy treatment for Disease 2 in
adults

Governing Body:
Program Time & Budget Thresholds

2) Development of yyy in the xxx device as a monotherapy treatment for Disease 1 in
patients down to the age of six years

Program Team Plan Governance

The Program Team primary product development objectives are

Program Steering Team:
Amy McLuckie (Program Leader)
Sam Brown (Program Manager)
Anna Smith (Pharmaceutical Development + new device)
Tim Reece (Manufacturing)
Phil Edwards (Leader – Disease 1)
Sarah Blagdon (Leader - Disease 2)
Janet Brown (Safety Assessment)
Disease 1 Project Team Members:
Project Leader - Phil Edwards
Project Manager Clinical – Adults
Clinical - Paediatrics
Commercial
Pharmacy
Regulatory
Disease 2 Project Team Members:
Project Leader- Sarah Blagdon
Project Manager
Clinical
Pharmacy
Commercial
Regulatory

Project Team Membership

1) Development of the xxx device as a combination product for the treatment of Disease 1
in patients down to the age of six years and Disease 2 for adults only

Program Priorities:

Program Objectives:

TA Project Sponsor:
David Smith

1. Team members will read all briefing documents prior to team meetings.
2. Team members will communicate regularly between meetings and not wait until formal
meetings to raise risks or issues with the Project or Program Manager.
3. If team members cannot attend team meetings a suitable, well briefed and empowered
deputy will be provided.
4. The Next Generation Program is highest priority objective in Personal Development
Plans until submissions and approvals are complete: to be written into PDPs of team,
management and all lines.
5. Sponsor to communicate to SVPs of all line functions about the overall priority of Next
Generation Program, and priorities within the components of Next Generation Program.
6. Next Generation Program will not participate as a pilot program for new initiatives which
distract from the program objectives.
7. Process for non-critical requests from senior management will be to referred all to the
Project Leader and PL to escalate to the Sponsor when necessary.

Project Scope & Objectives

Required
Behaviours/Actions:

Project Team Dynamics & Behaviours

Organisation / Business Unit
Respiratory

Current Version & Date
Version 3, 10/09/07

PROJECT TEAM CHARTER

Project Name / Number:
Next Generation Program - ID: xyz123
harter Date: (first prepared)
th
20 November 2005
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TOOLS
It is impossible to track the resources, costs, and planned deliverables in any organization running programs without suitable IT systems. Scenario planning, baselining, monitoring variance, and reporting progress demand sophisticated software
support, and for programs there is a demand for increasing functionality. A program
team needs to be able to share sensitive information without general access to people
beyond their immediate stakeholder group.
Project teams that have worked together and delivered before may not want to
move to using a consistent methodology and tool, but this can put a program at risk.
A library of templates and process descriptions that can be used by all project teams
reduces workload and the need for reinvention. Standard templates and work breakdown structures, for example, can be rolled up into program plans and reports.
Consistent practices and processes facilitate the use of sophisticated enterprise
project management tools (such as Primavera, Planisware’s OPX2, or Microsoft’s
Enterprise Project Management) that are essential for fully integrating the schedules,
costs, and risks across several projects within a program.
A high level of plan integrity, with three-point estimating, allows the utilization
of quantitative risk analysis techniques (such as Monte Carlo) on the critical paths,
and hence the articulation of the probability of success for any given plan. Integrated
planning also enables scenario planning, allowing the investigation of the impact of
different outcomes or resource levels across the projects within the program. This
type of sophisticated analysis increases business awareness and assures senior management that the programs align with the overall business objectives. In addition,
the use of powerful IT management tools helps motivate the entire group of people
working on the program team to be engaged in progress monitoring. This is because
there is increased visibility of what is taking place across all projects, and the impact
of program and project decisions can be seen on all the projects. The ﬁnal outcome
of these types of tools is signiﬁcantly better control of resources and delivery
schedules.

CASE STUDY 5

Innovation in Tools

Individual project managers involved in a program agreed on the needs of the overall program
and actively developed new ways of working following each learning review. Inconsistency
in budget variance reporting was noted by team members working across some of the different
projects. This was due to each project manager routinely formatting corporate ﬁnance outputs
in slightly different ways for use with the teams. A new variance report, with automated
formatting, and the ability to highlight variances of different amounts (to match the thresholds
set for each project), was created in collaboration between project management, ﬁnance, and
IT. The result was that the program team could easily and quickly review the budget across
all the projects.
The program had strategic importance for the business, and delivery of several projects
within a speciﬁc time window was imperative. In order to understand the probability of

98

P3M in the Pharmaceutical and Biotechnology Industries
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Figure 6.8 Criticality and duration sensitivity readout from Monte Carlo run on projects within a
program. (Used with permission from GlaxoSmithKline, UK.)

delivery of the program as a whole, Monte Carlo analysis was applied to the critical paths
for each project. In conjunction with detailed risk management plans, this facilitated highquality decision making and resourcing of the projects at the required level. The example
(Fig. 6.8) shows the criticality and duration sensitivity of activities on overall delivery
between just two components of the program, thus enabling the teams to understand which
activities they should focus on.

SUMMARY
As the pharmaceutical industry faces the challenges of the next decade, there will need to be
innovations in program management, as the need to manage related projects toward building
brand value continues to increase. These innovations will need to be actively captured, and
the insights shared, so that organizations and their capabilities can grow at the rate required.
Governing bodies need educating in program practices to help embed them within an organization, and support investment in the IT technology required. Formal program management
is recognized as an important way forward to improve concurrent project management processes for related projects. When consistent and integrated processes are applied, including
governance at all levels, issues can be reduced as risks are proactively managed, resources
are used more efﬁciently, and the quality of deliverables is improved. Enterprise-wide project
management tools can help support program management. However, it is vital to have clear
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processes and practices in place ﬁrst, and the right people, with the right training and capabilities, to ensure the full beneﬁts of IT-supported program management are realized.
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Project Control
Martin Powell

P

roject control is a term used to describe a series of interrelated processes,
which together ensure that a project delivers the objectives (and associated
deliverables or products) that the project was originally set up to achieve.
This chapter provides an overview of both generic project control processes,
and their application and realization in life science product development projects.
Project control is the key set of processes that ensure informed business decisions
are taken throughout the development life cycle of life science product
development projects.

INTRODUCTION
Project control in the life science industry is often viewed with suspicion by nonproject management professionals (usually line and executive management). Various
arguments are put forward (drug development is too risky for project control to be
effective; our projects are too complicated for project control; attrition makes project
control irrelevant; we are different from all other industries; etc.) in attempts to
discredit and undermine the fundamental and central importance of project control
in the management of life science products through development to market. The
truth is that professional project management (and, by implication, rigorous project
control) is widely applied to highly risky, highly complicated, complex, long- and
short-term projects in almost all industries – except life sciences.
Life science companies that adopt formal professional project management
processes, and effective and robust project control processes, will gain very signiﬁcant competitive advantage over competitors that do not adopt this approach
to product development. Project control is essentially about managing development time, development cost, and organizational resources in the most efﬁcient
manner to ensure reliable delivery of products to market. These aspects of product
Portfolio, Program, and Project Management in the Pharmaceutical and Biotechnology
Industries, Edited by Pete Harpum
Copyright © 2010 John Wiley & Sons, Inc.
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development are surely critical to the success of the life science industry at this time
of major inﬂexion in business models (as the so-called blockbuster model becomes
irrelevant to many organizations).
Harpum [1] explains the difference between project control and “business-asusual” management control as follows:
Fundamentally there is little that project managers must do to control their work that a
line manager does not do. Managers of lines and projects are both concerned with
planning work; ensuring it is carried out effectively (the output from the work “does
the job”) and efﬁciently (the work is carried out at minimum effort and cost).
Ultimately, managers of lines and projects are concerned with delivering what the
customer wants. The line management function is usually focused on maximizing the
efﬁciency of an existing set of processes – by gradual and incremental change – for as
long as the processes are needed. The objective of operations management (or
“business-as-usual”) is rarely to create change of signiﬁcant magnitude. Projects, on
the other hand, are trying to reach a predeﬁned end state that is different to the state of
affairs currently existing; projects exist to create change. Because of this, projects are
almost always time-bound. Hence, the signiﬁcant difference is not in control per se,
but in the processes that are being controlled – and in the focus of that control.

Most life science organizations do not recognize drug development project control
as a speciﬁc job role. In many organizations, project control functions are performed
by multiple roles, although most are project managers or support staff, and therefore
project control functions are typically performed by project managers, who either
report to a centralized project ofﬁce or to speciﬁc departments within their organization. This lack of formalized identity and home for project control leads organizations to create multiple independent control processes to compensate for inadequate
or under-resourced overarching project control systems.

OVERVIEW OF PROJECT CONTROL
Project control is essentially a meta-process, a set of processes that work together
to achieve a speciﬁc purpose. All these processes interact with other parts of project
management and project management processes as well. Planning, measuring, monitoring, and taking corrective action are all usually included in the control cycle.
Typically, projects utilize a control system, which monitors the difference or gap
between the planned progress of the work and the actual results. Critically, project
control systems indicate the direction and rate of change of divergence of actual
performance to the planned performance of the project. The standard project control
processes, based on measuring progress against plan, utilizing a negative feedback
loop to ensure appropriate control inputs, is shown in Fig. 7.1.
The design of an effective project control system is an important part of the
project management effort:
It is widely recognized that planning and monitoring plays a major role as the cause of
project failures. Despite the continuous evolution in the project management ﬁeld, it
appears evident that the traditional approaches still show a lack of appropriate
methodologies for project control [3].
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Define project objectives

Plan project:

Scope of work

•

Schedule

•
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•
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achieve project
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Estimate time to carry
out work
Estimate cost to carry
out work

Revise and update plan

Measure performance of
project

Monitor work
against plan

Carry out work
Implement control actions

Deliverables

Figure 7.1

Standard project control processes [2]. (Reprinted with permission of John Wiley &

Sons, Inc.)

Much ongoing research supports the critical importance of high-quality project
control in the achievement of the project aims and objectives. Project performance
can often be signiﬁcantly improved if more organizational and individuals’ attention
is given to the development, implementation, and consistent use of project control
methods [4].
When designing project control systems, it is important to understand the
context in which projects ﬁt within an organization. In the life sciences sector, this
overview of how portfolio, brand (or compound) program, and project management
are structurally connected is often missing (see Stewart-Long in Chapter 6 on
program management and Bennett in Chapter 5 on portfolio management). Building
high-quality project control processes is a good ﬁrst step but will always be hampered if portfolio and program control processes do not exist. Product development
projects must interface with programs and the portfolio, and a smooth connection
of control processes allows this to happen effectively. See Fig. 7.2.
The boundaries of the project are deﬁned by the project plans. These plans deﬁne
what the project needs to do to achieve the product development project objectives.
The plans also determine where in the organizational hierarchy the project exists,
because projects have subsystems (work packages) and exist within a supra-system
(programs and portfolios of projects). This understanding of the importance and role
of project plans to locate the work within the organization is often not appreciated by
either project management professionals or senior management.
Huge projectization across all sectors of industry (i.e., using a project-oriented
approach as the primary means to deliver business outputs) has been reﬂected in the
development of formal project management Bodies of Knowledge (BoKs) [6].
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Program control
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Program planning
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Project A

Project B
Project planning
process

Work package X

Work package Y

Work package
control process

Figure 7.2 The relationships between portfolio, program, and project control processes [5].
(Reprinted with permission of John Wiley & Sons, Inc.)

Despite an established view that existing project management BoKs need continuous
updating [7], this orthodoxy has been challenged. The main argument against the
BoK approach is that a single methodology does not ﬁt all kinds of projects. For
example, managing a construction project requires a different approach than does
managing a medical device development project. Furthermore, complex projects are
likely to beneﬁt from using a different methodology than less complex projects.
Others, however, support the BoK assumption of project similarity [8]. They investigated project management methods used during the execution phase of new product
development projects and found that companies are able to balance consistent use
of deﬁned organization-wide processes with ﬂexibility of application in product
development projects, using a single methodology. Another result of their study was
the ﬁnding that companies can manage a variety of projects using essentially similar
project control methodologies (e.g., IT implementation, construction, and product
development projects can all adopt the same high-level methodology, with adaptations to meet speciﬁc needs of different types of work.
Whether an organization is able to develop a project control methodology that
is sufﬁciently ﬂexible for use by all projects, or even all projects of one type (i.e.,
all project work associated with drug development – both line project work and the
integration of the line work [the drug program]) depends on the view taken on the
arguments above.
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Figure 7.3
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The “iron triangle.”

In life science product development projects, it is often possible to dictate the
extent of three variables: time, cost, and scope, as shown in Fig. 7.3, at least up to
a certain stage in the life cycle. The remaining variable, risk, is managed by the
project team, ideally based on accurate estimates and robust plans. Through a negotiation process among project stakeholders, an agreement deﬁnes the ﬁnal objectives,
in terms of time, cost, quality, and risk. To properly control these variables, a good
project manager has a depth of knowledge and experience in controlling these four
variables through the life cycle.
Since the beginning of the 1970s, research has shown that project success is
not dependent only on the effective use of mechanistic tools such as resource management procedures, work breakdown structures (WBSs), change control, and so
on. Those elements of project management that have to do with managing people
and the project’s environment (leadership, team building, negotiation, motivation,
stakeholder management, etc.) have been shown to have a huge impact on the
success of projects [9, 10]. Both aspects of project management – “mechanistic or
hard” control and “soft,” people-oriented, skills – are of equal importance. It is clear
that effective control of the resources available to the project manager (time, money,
people, and equipment) is central to delivering projects. A well-developed and
thorough project control process provides the “hard” control. Empowering project
managers to use the control processes effectively, engaging with all people involved
with the project (project leaders, subproject leaders or “line representatives,” project
ofﬁce managers, and senior management), is all dependent on the project managers’
“soft” skills.

DEVELOPING PROJECT CONTROL METHODS
IN LIFE SCIENCE ORGANIZATIONS
These somewhat generic and high-level views of project control need to be developed into organization-speciﬁc methodologies. In some particular areas of life
science project management, in organizations with no tailored project control, the
adoption of standardized, off-the-shelf methodologies may be useful. Project types
where this approach may work effectively are limited to standard business IT solution implementation, simple business process projects and, just possibly, where a
single development product is involved (with signiﬁcant outsourcing of major work
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packages, which would have to include clinical studies and manufacturing). However,
in all other situations, a purpose-designed project control methodology is essential.
The processes developed must ﬁt the existing organizational structures (or be able
to inﬂuence redesign of some parts of that structure); match expectations of corporate culture; align with corporate strategic processes (portfolio management, stagegate control, program management, etc.); and be ﬂexible enough to meet the needs
of all lines contributing to the drug project.
The life science industry, in general, focuses on the key objectives of time to
market and the product quality, insofar as they are the key drivers of new product
development projects – this applies to medical devices, new drugs, and indeed, to
health-care services. Given that these two factors are not easily controlled independently, deﬁning a project control process that links them is important, and managing
uncertainty, change, and project issues (usually deﬁned as risks that have “matured”
or that have actually happened) must also be successfully connected.
Before we can set out a process for effective project control, we need to ensure
that the control requirements are synonymous with the organizational requirement.
Once considered, and once the project control function is clear in what it needs to
achieve to align them, then the project control process can be designed.
Organizational strategy for project control therefore needs to:
• Ensure alignment of projects with the organization’s broader objectives
• Set standards for interfacing projects with the business systems
• Deﬁne project management policies for cost, time, and scope tolerances
(within which projects do not need to seek senior approval for changes or
variations)
• Produce procedures describing the control process for:
The business needs
The project needs
The team needs
Individual team member needs
䊊
䊊
䊊
䊊

The functions of drug development project control can then be deﬁned as:
• Engagement and leadership in the drug project planning process
• Developing the project schedule and WBS
• Managing the critical path to ensure schedules are being met, developing
control actions where needed, and ensuring decisions are made in the lines
and by senior management that enable the project to maintain progress (or be
killed quickly)
• Constructively challenging estimates from line specialists and verifying the
estimates as the project develops
• Tracking and analyzing project costs
• Managing issues, uncertainty, and scope changes
• Documenting and delivering project status information
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Figure 7.4 Example of project control processes and their linkages.

In deﬁning this role and breadth of activity, people responsible for project
control can ensure that these key activities access and use the right data at the right
time from the right systems (see Chapter 14 by Arrowsmith, Grogan, and Moore).
Why is effective project control the most difﬁcult aspect of drug development
project management to get right? The answer is relatively obvious in most cases:
• Project control mechanisms are designed for an overarching portfolio and are
rarely tailored to the individual project.
• Modern business systems are seen as the project control mechanism.
• The underlying project to be controlled is not adequately deﬁned in the ﬁrst
place (and this is very common in life science projects).
• But most signiﬁcantly, the speciﬁc control approach is rarely deﬁned and
communicated at the start of the development project (and frequently, a
clearly deﬁned and robust organizational drug project control mechanism
does not exist).
An example of the project control processes and their linkages, as created by a
small biotechnology company, is shown in Fig. 7.4.

CONTROL PROCESSES
Reference back to Fig. 7.4 shows the processes needed for planning and controlling
life science product development projects. This section of the chapter provides a
detailed guide to each of these processes.
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Deﬁning the Project Objectives
The clear and unambiguous deﬁnition of project objectives is fundamental to achieving project success. However, prior to project deﬁnition, it is necessary to understand
the business strategy or at least that part of the strategy being delivered (or facilitated) by the project. If the strategic goal is not understood, there is little chance of
the project’s objectives being accurately deﬁned.
Business strategies have dual functions: ﬁrst, to communicate the strategy at a
detailed level and identify the method of implementation (i.e., as a project or part
of a program), and second, to act as a control device. Both of these functions rely
on the strategy having the characteristic of a plan; that is, strategy is represented in
a decomposed and articulated form. The organization (and those external to it) needs
to understand the intended strategy and the consequences of the strategy being
implemented. This should include not only the intention of the strategy but also the
role that the employees have to take in its implementation.
Business strategy provides two or three high-level project objectives, and from
these are developed additional project-speciﬁc objectives and the project strategy.
Regardless of the approach employed, careful consideration needs to be given to
clarify the development project’s objectives, goals, and the roles and responsibilities
of all participants and stakeholders.
Project control begins early in the project with planning and ends late in the
project with some form of review, having a thorough involvement of each step in
the process. Each project should be assessed for the appropriate level of control
needed: too much control is too time-consuming; too little control is too costly. If
control is not implemented correctly, the cost to the business should be clariﬁed in
terms of errors, ﬁxes, and additional associated costs. Figure 7.5 illustrates the need
for not only deﬁning the project objectives but also any inclusions and any areas of
work not directly related to the project. In life science product development, this
clarity is required to ensure the multiple interrelated projects can complement each
other and avoid duplication. This is particularly important where multiple backup
drug compounds are being progressed through the pipeline, a situation in which

Areas of work not
directly related to project
Project
objectives

Exclusions – areas of
work that are associated
with the project but not included

Scope of the project work including
an explicit statement of objective

Figure 7.5

Deﬁning project objectives.
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some of the work needed to be carried out for each backup is identical to that needed
for others (by which is meant that work duplication must be avoided).
Traditionally, project objectives have been deﬁned in terms of the “project
triumvirate” of time to complete, cost to complete, and adherence to either technical
speciﬁcations (i.e., quality) or scope. This does not mean that other objectives should
not be considered. Objectives for a project to develop a new drug, for example, could
be stated as follows:
• Time: maximum acceptable duration before launch by life-cycle phase
• Cost: maximum cost by phase for acceptable business beneﬁt or no-go
decision
• Scope of label: target market maintained
It is important to reduce uncertainty to the minimum for a project, and setting
clear and prioritized objectives is a fundamental part of this process. However,
sometimes, changes to the objectives become inevitable. Occasionally, the environment changes unexpectedly – for example, new legislation may be introduced;
economic conditions may change; business conditions may alter. That this may
happen is not necessarily in itself a bad thing, or a failure of either the sponsoring
organization’s management or project management. Such changes may impact on
the organization and its projects, to such an extent that organizational strategy has
to be changed and projects either cancelled or their objectives changed to meet the
needs of the new strategy.

Planning the Project
The implications for the effectiveness of the control process are signiﬁcant as the
lack of rigor in planning the project can result in a series of hectic change controls
or long periods of crisis management, as illustrated in Fig. 7.6.

Crisis management

Amount of
management
effort

Hectic change control

Good practice
Start-up

Management
plan agreed

Completion

Time

Figure 7.6 Impact of poor project planning and control on management effort required.
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The essence of project planning is determining what needs to be created to
deliver the project objectives (the project deliverables or products) and within what
constraints (of time, cost, and quality). Although this may seem like a statement of
the obvious, many projects still fail to meet some or all of their objectives because
of inadequate deﬁnition of the work required to achieve those objectives. Planning
must also consider multiple other factors in the project’s environment if it is to have
any real chance of success. There are a number of processes that need to be followed
to plan projects effectively.
1. Organization
1.1 Deﬁne deliverables
1.2 Deﬁne work packages
1.3 Organize breakdown structures and responsibility assignment matrix
1.4 Estimate the work
2. Scheduling
2.1 Deﬁne plan of events and scheduling of work packages
2.2 Resource the schedules and manage resource availability
3. Budgeting
4. Key performance indicators (KPIs)
5. Scope change control
These processes are described in detail in the following sections.
As demonstrated in Fig. 7.7, if the project is well deﬁned, the work packages
are planned, the responsibilities assigned, the work scheduled and budgeted, the
essential project control elements are in place.
Organization
Organization is about deﬁning what the project will create or “make,” how it will
create what needs to be made, and who will do the work to create the outputs (called
deliverables or products).
Deﬁning Deliverables Projects are run to create change, and the change is
deﬁned by the objectives set for the project and aligned to the organizational objectives – all monitored through the control process. The way in which objectives are
achieved is by organizing work to deliver tangible and intangible products (e.g.,
drug material, device prototypes, service-level agreements, changed behaviors,
improved performance, study results, and statistical analyses) into the environment
that is to be changed. Therefore, it is central to project success that the speciﬁc set
of deliverables required is understood and articulated. This set of deliverables forms
the project scope.
The method for deﬁning the scope of life science projects depends on what type
of product is being developed. Medical devices broadly follow a typical precision
engineering speciﬁcation setting process. Drug development projects create a target

Chapter 7 Project Control

111

End-2-End
OBS

Logic network

“Who”

How
Contract

Project
definition
“What”

“When”

RACI

WBS

X

X

£

X
X

“Who does what”

Figure 7.7

“How much”

“What is
happening?”

Integrated project planning processes.

product proﬁle (TPP) that acts as the anticipated speciﬁcation for the ﬁnal drug (with
alternative deﬁnitions for best case and acceptable case). Since these approaches are
signiﬁcantly different, each is described in the following sections.
Scope Deﬁnition for Medical Devices
rately deﬁne medical device project scope:

The following steps are taken to accu-

• Requirements deﬁnition
• Conceptual design
• Speciﬁcation
The ﬁrst of these steps, requirements deﬁnition, is classically deﬁned as understanding what is required to create the change required from running the project.
Requirements are “needs” to be satisﬁed – they are not the solutions to deliver the
change [11]. They are the essential starting points for determining what deliverables
need to be made by the project. Poor requirements deﬁnition and management has
been found to be one of the primary contributory factors leading to project failure
(there is little point in managing a project perfectly if the project’s deliverables
do not solve the right problem or do not provide the necessary capability to the
organization). Requirements deﬁnition consists of:
• Gathering the project requirements – documentation of as complete a set of
desired requirements as possible from the project stakeholders and speciﬁcally the end users.
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• Assessing the requirements – analysis and deﬁnition of business and technical
requirements to assess the:
project’s and organization’s technical capability to deliver them;
priorities of the project’s requirements, taking into consideration the perceived importance of each requirement to deliver the project, the availability of resource, the technical capability and the risk proﬁle that the project
is able to manage effectively.
• Creating an adequate testing regime – in order to be sure that all the conditions to create the change have been met, it must be possible to test that the
requirements have been satisﬁed.
䊊
䊊

In order for requirements statements to be used efﬁciently, they should be
clearly linked to the need to create change. It should also be possible to identify the
source of each requirement and trace any changes to the requirements deﬁnition,
and of the emerging solution to the requirements, as the project evolves, and there
should be clear acceptance criteria for each requirement.
The next step is conceptual design. This step is highly creative and seeks to ﬁnd
efﬁcient solutions to meet the requirements. Whenever solutions are being sought,
there are always trade-offs to be considered. Each solution will have with it a set of
constraints in terms of what resource is needed to create the solution; that is to say,
each solution will have different needs for money, people, time, and materials. The
point of generating a number of solutions is to enable decisions to be taken on what
is the most effective trade-off to make for satisfying the project requirements and
hence achieving the objectives of the project. At this point, the concept design decision gate is reached – the various concept design options are analyzed in the context
of the change that is required to be delivered by the project. When the decision is
made, it is important that the complete set of deliverables deﬁned by the concept
design is clearly documented.
Once the concept design has been selected, the deliverables that form that design
must be speciﬁed – the exact details of the particular set of deliverables must be
established. This is obviously important for those carrying out the work to make the
deliverables. It is also fundamental to the control process [12]. It is against this
speciﬁcation that the project deliverables will be measured; have the deliverables
created by the project been made as speciﬁed? (This is part of the quality management process). As with the previous steps involved in deﬁning the scope, specifying
deliverables is a complex and sophisticated task. There are essentially two ways to
specify a deliverable:
• Performance speciﬁcation – this type of speciﬁcation is stated in terms of
required results, with criteria for verifying compliance – without stating
methods for achieving the required results. (At a work package level, the
performance speciﬁcation deﬁnes the functional requirements for the deliverable, the environment in which it must operate, and the interface and interchangeability requirements.)
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• Detailed speciﬁcation – the opposite of a performance speciﬁcation is a
detailed speciﬁcation. A detailed speciﬁcation gives design solutions such as
how a requirement is to be achieved or how an item is to be fabricated or
constructed.
TPP A TPP is a document prepared by a biopharmaceutical company to facilitate
clinical drug development and potentially enhance constructive dialogue between
the company and the reviewing regulatory agency [13]. A TPP is written and updated
during the investigational phases of development in order to capture the goals of
clinical drug development as statements of proposed claims for a prescription drug
or biological product, with annotations to the sources of data that will ultimately
support the key sections and statements in the ﬁnal label. In the TPP, each proposed
claim should be annotated to the speciﬁc study or other source of data that is intended
to support the key sections and statements in the TPP. See Fig. 7.8.
In essence, the TPP embodies the notion of beginning drug development with
the end in mind; that is, the company speciﬁes the proposed claims that are the goals
of drug development, documents the speciﬁc studies that are intended to support the
key claims, and then potentially uses the TPP to facilitate a constructive dialogue
with a regulatory agency.
The TPP provides a statement of the overall intent of the drug development
program, given the totality of knowledge about the compound at that point in development. Both the company and the regulatory agency should recognize the TPP as
a dynamic document that will change as knowledge of the compound increases. To
have maximum utility, the TPP should be updated regularly in order to reﬂect the
shared understanding between the regulatory agency and the company based on new
knowledge about the compound and changes in the clinical development plan.
The TPP should be multidisciplinary. It should include information from each
of the technical disciplines comprising a New Drug Application (NDA) or Biologic
License Application (BLA) (e.g., clinical; statistics; chemistry, manufacturing and
controls; microbiology; human pharmacokinetics and bioavailability; and nonclinical pharmacology and toxicology), and it should follow the format of the proposed
labeling. Within each technical discipline, the TPP should summarize the speciﬁc
studies intended to provide the evidence for each major claim about the drug or
biologic.
The TPP can be used as one tool for facilitating early discussion and achieving
a clear, shared understanding with the regulatory agency review team, of the evidence necessary to support desired labeling statements. For certain indications, the
TPP can be an appropriate place to capture shared understandings about any interdependencies of any indications. For example, a TPP may propose that an indication
for use of an antibiotic in febrile neutropenic patients may be dependent, in part, on
evidence for indications for certain serious infections [14]. Therefore, the TPP
should describe each individual indication being developed for submission for regulatory approval, based on clinical trials.
In terms of assisting in the regulatory approval process, regulatory agencies and
companies have seen advantages of early provision and discussion of the TPP, as
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Target Product Profile: BoneStrong
Milestone
(meeting
or
submission)
Pre-IND
IND
Submission
EOP1
EOP2A
EOP2/PrePhase 3
Pre-NDA/BLA
Other (specify)

Date
02FEB2000
17JAN2001
09NOV2001
N/A
12DEC2002

*TPP Submitted
or Utilized? Y/N
N
Y

TPP Discussed?
Y/N
N
Y

Y

Y

Y

Y

•

The TPP can be submitted as part of a Briefing Document to the Agency or utilized in
teleconferences with the Agency.
(c) Indications and Usage
Target

Annotations

Postmenopausal Osteoporosis
TRADE NAME is indicated for the treatment and
prevention of osteoporosis in postmenopausal women.

Protocol-XXX-001, Completed dose range finding
study to support Phase 3 registration trials

Treatment of Osteoporosis: In postmenopausal
women with osteoporosis, TRADE NAME reduces
the incidence of vertebral fractures and increases bone
mineral density (BMD).
Prevention of Osteoporosis: TRADE NAME may
be used in postmenopausal women at risk of
developing osteoporosis and for whom the desired
clinical outcome is to increase or maintain bone
mineral density and to reduce the risk of fractures.

Protocol-XXX-002 planned study: protocol not yet
submitted

Protocol-XXX-003 protocol to be submitted FEB
2003

Optional Comments:
The proposed biomarkers included in Protocol-XXX-02 and Protocol-XXX-03 are acceptable to the DMEDP
(12 Dec 2002). Protocol XXX-003 will be submitted for Special Protocol Assessment Feb 2003.
Company intends to submit a New Drug Application (NDA) supported by a biopharmaceutics package
(Section 3 and Appendix D of the Briefing Document) and data from the proposed 2-year osteoporosis
prevention trial and the 3-year osteoporosis treatment trial (Section 2; Appendix A). Does regulatory agency
agree that the proposed biopharmaceutics package and Phase 3 registration trials are sufficient for registration
of BoneStrong for the proposed osteoporosis indications in postmenopausal women?
At the Pre-IND meeting in February 2000, regulatory agency stated that 3 years of fracture data were
required to obtain an osteoporosis indication. Would the regulatory agency consider an NDA submission if
the analyses of the osteoporosis treatment trial data demonstrated robust vertebral fracture risk reduction at a
2-year interim analysis?

Figure 7.8 Example of a partial template for display of indications and usage section in a TPP
format [14].
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well as its use at milestone meetings between regulatory agency divisions and companies. The use of a TPP should enable a company and regulatory agency to come
to explicit and clear agreement about the number and type of studies needed to
support proposed labeling statements for the drug. The TPP should help focus a
company’s drug development team and regulatory agency’s review team on the
multidisciplinary drug development plan. Such a focus should facilitate early discussion, for example, of the need for nonclinical carcinogenicity studies based on the
intended duration of human use of the product, or to determine the need for a
bioequivalence study to establish equivalency of clinical trial material and the proposed commercial product.
A well-written TPP can serve as an excellent component of a milestone meeting’s brieﬁng document, thereby preserving valuable meeting time for discussion of
issues, rather than company’s introductions to the history of the project. In a brieﬁng
document, the TPP can facilitate the rapid orientation of new personnel who join
the project, either for the company or regulatory agency.
Deﬁning Work Packages The ﬁrst part of the work package deﬁnition process
is to break down the main set of deliverables (identiﬁed in the scope process) into
their component parts – the deliverables breakdown structure, more commonly known
as the product breakdown structure (PBS). The disaggregation of the deliverables is
developed to the level of detail that is needed by those working on the project, and
commensurate with the degree of control that is required to be exercised.
The work associated with making the deliverables is also divided into discrete
work packages – and documented in the WBS. The two models must be consistent
with each other; the work packages identiﬁed in the WBS must be associated with
speciﬁc deliverables (i.e., products).
(The decomposition of deliverables, and associated work, is fed into the processes for creating the forecasts of time and cost to make them – this is the estimating
process. Without a clear understanding of the ﬁnite elements that need to be made
by the project, it would be very difﬁcult to carry out effective estimation of the
duration to complete the tasks required and the cost to make the deliverables.)
There is an important distinction between work packages and planning packages:
Work packages are:
• The subdivisions of a control account (see next subsection)
• The point at which the budget is set, actual costs collected, milestones deﬁned
and planned, and earned value (EV) is calculated (if this technique is being
used; see section later in this chapter on Enhanced Project Control)
• Near-term work is detailed to the extent at which it can be carried out (e.g.,
study protocol requirements are deﬁned, design tolerances are set)
Planning packages are:
• Remaining divisions of a control account
• The point at which the remaining budget is set and key milestones are
displayed
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• Far-term work is planned, in less detail than is required for the work to be
done, but enough to allow accurate estimates to be generated
Organizational Breakdown Structures (OBS) and Responsibility
Assignment Matrix Fundamental to the planning process is deciding who will
be carrying out the project work, documenting this information, and communicating
it to the project team. The allocation of people to work packages is recorded in the
OBS. The human resources needed to undertake the tasks to make the deliverables
are often in short supply. This means that there will rarely be enough suitably skilled
people available to create the deliverables as quickly as may be desired. The resources
available for the work will ultimately determine the time to make the deliverables.
The OBS provides information on the following:
• Where in the organization the skills reside for doing the work needed
• The project participants
• The hierarchical relationships between project participants (and other
stakeholders)
• The framework to summarize work performance
By combining the WBS and OBS, the ﬁrst signiﬁcant control element is created.
This is termed the control account as it will allocate responsibility to a block of work
as deﬁned in the WBS. This enables any element of the work to be monitored. The
aggregation of all the work packages and planning packages should sum to the total
work needed to be done to deliver the project with a clear view of who will deliver
it. See Fig. 7.9.

WBS Element

OBS Element

Control account - 150
10
Work
packages

10
15
20
20

Planning
packages
45
30

Figure 7.9

Using the WBS and OBS to deﬁne the control account.
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Figure 7.10 Typical RACI chart for a life science drug development project control process (scope
management for this particular RACI).

Many organizations will take this further and create a RACI chart, deﬁning for
each process (or part of a process) which role is responsible (R) and/or accountable
(A), and which roles should be Consulted (C) and informed (I). A typical RACI
chart looks like that shown in Fig. 7.10.
Estimating the Work Estimating how long a work package will take to complete and the cost to carry out that work is essential to effective planning. There are
a number of techniques used to estimate time and cost. Essentially, the estimating
process is iterative. A number of estimates are produced, reviewed, validated against
the availability of resources required for the work packages, and revised
accordingly.
In the estimating process, it is important to refer to historical information on
the cost and time taken to carry out the same or similar work packages. Since cost
is normally directly related to time (because time to complete work packages is
mainly dependent on people and materials), time estimates are produced ﬁrst. The
cost estimate is then generated based on the forecast time to complete the work
packages, and the cost of materials needed.
• Time estimating – time estimates are developed by calculating how long the
work package will take to complete. The inputs for the estimates of duration
typically originate from the person or group on the project team who is most
familiar with the nature of the tasks required to complete the work package.
• Cost estimating – cost estimating involves calculating the costs of the
resources needed to complete project activities. This means the cost of
peoples’ time must be known, as well as the cost of materials needed to make
the deliverables. This includes identifying the project management overhead
– the cost of managing the project.
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When estimating, there is always uncertainty about the exact duration and exact
cost of a work package – by deﬁnition. The uncertainty can be reﬂected by estimating the range within which the duration and cost for each work package will fall.
The optimistic, most likely, and pessimist values for each can be provided – known
as three-point estimating. This information can then be fed into the scheduling and
budgeting processes to provide a more realistic view of the ranges of outcomes for
the project as a whole. (A number of different probability distribution curves can be
used.)
Once the cost estimates have been produced, and the budget created, a cost
breakdown structure (CBS) can be used. This documents the cost to carry out each
work package, taken from the cost estimate. The information is set out in an integrated way with the PBS, WBS, and OBS to form the fundamental framework for
project control. These four fundamental tools describe what has to be made to meet
the project requirements, what work is needed to be carried out to make the deliverables, who is allocated to the work packages, and what the cost to create the set
of deliverables will be.
Scheduling
Scheduling is normally a two-part process. The initial “ideal” or “unconstrained”
schedule assumes there are inﬁnite resources available. Estimated durations and
costs and human and material resources are based on ideal conditions. The following
stage of scheduling is when the impact of the actual availability of resources is
incorporated into the schedule to create a “resource and cost loaded schedule.”
Deﬁne Plan of Events and Scheduling of Work Packages The essence of
scheduling work packages is simple. What must be known are:
• Upon what previous work each subsequent work package depends
• The estimated duration of the work package
• How much “ﬂoat” is available for the work – whether the work package must
be carried out within a certain time or whether the time period in which it
must be done can ﬂoat between two known extremes
It is the combination of this information that determines what can be done when
there are a number of well-known and commonly used techniques for modeling
project work (critical path method; performance evaluation and review technique;
precedence diagramming; among others). All these techniques aim to provide ﬂexibility in the manipulation of the model information until the optimum solution is
found to suit the particular work packages of the project.
The route through the network that determines the shortest possible time to
complete all the work packages is called the critical path. This is important information for the project manager because these work packages will be the focus
of management attention, particularly those projects for which completion “on
schedule” is critical.
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Once the schedule has been established, it is often presented graphically on a
Gantt chart. This format makes it easier to see when the work packages will be
carried out in relation to each other. It also allows simple graphical representation
of work completed at a given point in time – making reporting of project progress
easier to show. Many current software-based scheduling tools allow the user to enter
time duration for work packages directly into a Gantt chart, without ﬁrst going
through the process of building a network diagram. This is user friendly but does
not necessarily lead to more effective scheduling.
Resource the Schedules and Manage Resource Availability The initial
estimates of time and cost to complete the project are ideal estimates; the assumptions are made that sufﬁcient people, materials, facilities, equipment, and services
will be available to carry out the project at the maximum efﬁciency. However, before
the schedule and budget can be ﬁnalized, the impact of resource availability, and
the productivity of those resources, must be taken into account. For example:
• Sufﬁcient people are rarely available (particularly where few experts must
input to many work packages).
• “Ideal” materials are often either not available where and when required, or
their cost would make the project untenable (meaning less efﬁcient materials
need to be used).
• Equipment is often expensive to use and therefore must be shared across a
number of projects.
• The same applies for facilities and services.
In addition to this, the resource “proﬁle” (the types of resources needed at different times in the project) usually changes over the project life cycle. The steps for
managing resource allocation can be broken down into ﬁve stages:
• Planning resource allocation – identifying the types of resources required
based on the information deﬁned in the PBS, WBS, OBS, and CBS.
• Allocating resources – coordinating the availability of resources with the
suppliers of those resources and allocating them to work packages: be they
internal to the organization within which the project exists (and this is commonly a major task for people – human resources – where organizations have
a matrix structure) or external, such as third-party suppliers of materials,
equipment, services, and facilities.
• Optimizing the schedule – inputting resource availability in the schedule,
which normally means having to use the technique of resource leveling –
“smoothing” resource usage to balance schedule and the availability of
resources.
• Monitoring resource allocation – tracking resource usage and identifying and
resolving conﬂicts associated with resource availability as this, and the project’s needs, change over time.
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• Reviewing and revising the resource allocation – modeling the impact of
changing resource use and availability on the project budget and schedule.
Productivity of resources clearly has a signiﬁcant inﬂuence on the schedule, and
hence the cost, of the project. Productivity of equipment is often fairly easy to
measure and predict; predicting productivity of people is a far more complex thing
to do (and predicting productivity of highly creative technical specialists that predominate in life science projects is even more difﬁcult!). Productivity information
can be gained from historical records of performance on similar work – for people
and equipment. Finding and using this information is vital to effective resource
allocation.

Budgeting
The costs to complete all the work packages are identiﬁed in the estimating process.
Combing the cost information with the schedule allows the cash ﬂow curve to be
created. Since late stage life science product development projects typically have
large cash outﬂows, this curve is a key piece of control information, for each product
development project, and at an aggregate level for all projects combined (which
provides project cash demand information to the business).
The cash ﬂow curve and the cost forecast are the basis of the project budget.
This describes what amounts of money will be spent, on what resources, and when
it will be spent. Before the cost forecast becomes a budget (the budget is the agreed
amount of money that the project manager can spend), the effect of uncertainty on
the project needs to be assessed in cost terms and then added to the forecast. This
additional amount of money allows the project manager to deal with “certain uncertainty” in the forecasts (the uncertainty can be predicted through the uncertainty
management process), and also “uncertain uncertainty” that can affect the project
(uncertainty that cannot be assessed – as an example, a key human resource may
leave the project without warning). These extra sums of money are the budget
contingencies.
The importance of creating accurate budgets, and controlling against the budget,
is obvious in a commercial environment: overspending reduces likely proﬁt on the
product and deprives other projects of cash; underspending (while still making the
correct project deliverables) may increase proﬁt, but if budget is not released as soon
as the underspend is identiﬁed, available working capital is tied up and therefore
impacts on the business ﬁnances, as well as prevents other projects from using that
budget. The budget document therefore identiﬁes, line by line (hence the term “line
item”), how much money is agreed to be spent per deliverable or part deliverable.
It is this detailed breakdown against which actual costs are measured, reported, and
control action initiated.
After the estimates have been analyzed and the deliverables set have been
revisited to seek optimization of all the project constraints, a schedule and budget
are agreed by the project sponsors. The budget and schedule are absolutely fundamental to the control process. It is against these two documents that the progress of
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Figure 7.11 Cost loading a schedule to generate a cost curve for the project.

the project in carrying out the work packages, and hence the production of the
deliverables, is measured.
Figure 7.11 shows that the deﬁned work packages, budgeted and scheduled,
form the performance measurement baseline (PMB). A reserve or contingency can
be allocated at this point, but it should be generated at work and planning package
level and aggregated to form a total project contingency.
KPIs
KPIs are used to measure project progress toward achieving objectives, rather than
the detail of progress of the work packages. They may be used to:
• Measure project performance that is directly related to the change the project
is delivering (which could be shareholder value, return on investment, market
share, etc.).
• Measure project speciﬁc performance, that is, the performance of the project
processes (e.g., effectiveness of project control mechanisms; degree of project
cost reduction by using designated procurement practices; and amount of
change occurring in the project).
KPIs must be determined at the beginning of the project and provide direct
progress information toward project objectives. The information these measures of
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performance provide can help the project manager make decisions on trade-offs
between the various (usually conﬂicting) control actions needed.
KPIs also need to be measurable (otherwise how will one know if they have
been achieved?). While this sounds obvious, it must be remembered that KPIs can
only be useful if the information needed to determine the KPI during and at the end
of the project is actually available. This implies that the project management information system must collect relevant data and generate the appropriate information
outputs to provide the KPIs to the project’s management team – upon which control
action will be based. If the KPIs to be used in a project have been determined by
consultation between those needing the change to be delivered by the project (the
project sponsor) and the project manager, it is possible to deﬁne success as meeting
the KPIs at project completion.
Scope Change Control
After the project scope has been deﬁned, a ﬁnal process to manage change to the
scope must be established. Scope change control is a critical part of the overall
project control meta-process. Projects frequently suffer from poor scope change
control leading to the wrong deliverables being produced by the project, which
means failing to satisfy the project requirements, and ultimately of course not delivering the change that the project was set up to create. For this reason, change control
is considered one of the “iron rules” of effective project management. And a key
part of this iron rule is to make as many changes that are needed early in the project,
rather than late in the project (see Fig. 7.12). In drug development in particular, this
is nearly impossible to achieve due to the nature of emerging data from studies. This
difﬁculty, however, simply reinforces the overwhelming importance of effectively
managing the necessary changes to the project scope, and the implications on the
project’s plan.

Ease of change/Cost of
change

Cost of
change

Ease of
change
Time
Definition of
project objectives

Figure 7.12

Deliverables
in use

Ease of change to project deliverables over time [15]. (Reprinted with permission of
John Wiley & Sons, Inc.)
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The management of this scope change needs to be thorough and strictly controlled. The change control process incorporates the following elements:
• Identifying changes to scope – What new or changed deliverables are required
to meet the newly identiﬁed, or more clearly understood, requirement. It
also includes transmitting the request for scope change to the project’s
management.
• Assessing the need for the scope change – This will include deciding whether
the change requested is genuinely needed to meet the requirements; any
implications on the entire set of project deliverables; and the impact on project
constraints (time, money, people, and material).
• Accepting or rejecting the scope change request – This includes documenting
the reasons for the decision and communicating the changed set of deliverables (or that part of the deliverables changed) to those making them and to
other project stakeholders.
• Adjusting the project plan – To take account of the changed set of deliverables (meaning changes to budget, schedule, and people carrying out the
work).
Figure 7.12 also shows that the cost of changes on the project increases dramatically once the project has entered the implementation stages, compared with the
much lower cost of change during the planning stage. During the early stages, fewer
people are involved, and the decisions made are more strategic in nature.
It is not uncommon to ﬁnd projects where the rate of uncontrolled change is so
high that the progress of the project becomes difﬁcult to track. When there is continuous change to the scope (hence the deliverables are constantly changing) progress is reduced to zero, or indeed progress is reversed. See Fig. 7.13.
It is worth remembering that objectives may need to be changed during
the project, reﬂecting the reality that situations change over time. If this is the
case, it may be decided that the best course of action is to complete the project
(because some of its objectives are still valid and/or the cost of cancellation
would outweigh the beneﬁts of continuing) but accept a lower effectiveness of the
deliverables.
A number of specialist project management techniques can be used to help in
the scope deﬁnition and change control processes for medical device development
projects [16], including:
• Conﬁguration management – the deﬁnition and control of how all the deliverables are conﬁgured; how they all “ﬁt” together.
• Interface control – the exact speciﬁcation of the interfaces between different
deliverables.
• Systems engineering – the way in which a set of deliverables are arranged
within a hierarchical “systems architecture.”
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Change

Progress

Time
Figure 7.13

Impact of poor change control on project progress.

Performance Measurement and Control Action
The elements of the project plan have all now been described. On large and complex
projects, these elements are often combined into a comprehensive project management control system. These systems also usually aggregate information from many
projects, up to their respective program plan, if they are part of a program, and then
up to the organization’s business management system.
The project plan is constantly adjusted to reﬂect the reality of what is happening
during the project, and so enable the effect of control actions to be predicted on the
progress of the current and future work packages. The updated plan provides information to:
• The project team – who can then plan their work packages to suit the revised
plan;
• The project sponsor – who can assess the impact of the new plan on the
delivery of the change required; and
• Other project stakeholders – who may have other areas of work impacted by
the changed project plans (including other projects being run – which is
particularly important for program managers).
It is critically important, however, that the original plan is not “lost” – the project
plan must be “baselined.” This means that while the plan is updated and used to
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replan future work, it is still possible to compare what should have been completed
(the baseline plan) with what has been completed (the updated plan). Knowledge of
the variance between the two plans provides performance information, and therefore
helps:
• Guide the development of the control actions required to bring the project
back toward its original plan (if so desired);
• Improve the future control actions to make meeting the new plan more likely;
and
• Gain knowledge to improve future planning (for replanning the same project,
and for plans for new projects).
The gathering of information to be used for project control is known as project
performance measurement. The process provides an integrated view of the performance of the project – cost, schedule, technical issues, commercial, and business
issues – so that control action can be taken where necessary to correct undesirable
variances from the project plan. Equally important is the appropriate reporting of
this information: at the right time; to the right people; in the right format.
The measurement and reporting of progress must fundamentally begin at the
work package level. It is here that the information for performance measurement
originates. The work package managers must gather information on progress on the
speciﬁc deliverables that they, or their team, are responsible for creating. The information must be presented in the same manner as the project plan presents it. In this
way, variances from the plan are identiﬁed at the point where the variance occurs.
The work package manager can then instigate control action to bring performance
back in line with the project plan – normally a day-to-day management activity.
Performance information is reported to the project manager on a regular basis
(weekly and monthly usually). Integrated reporting means that all the work package
managers report the same measurements, together with the control actions they have
taken to reduce negative variance from the plan. Hence, an aggregated project performance report can be compiled. (Sometimes, project performance is reported on
an exception basis, i.e., a report is generated only when there is a variance to the
project plan requiring the attention of the project manager. Even in those organizations that use such reporting methods, a monthly reporting cycle is common.) From
this report, the project manager can determine which work packages are underperforming and whether the control action taken is likely to correct the situation.

ENHANCING PROJECT CONTROL
There are a number of ways in which project control can be enhanced. First, software
solutions can be utilized to automate the processes, bringing about signiﬁcantly
increased efﬁciency, as well as allowing project reports to be generated easily and
quickly. A second way to enhance project control, and a technique that is made
possible when project control software is in place, is earned value analysis (EVA).
Lastly, this section of the chapter will brieﬂy address critical chain scheduling. This
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approach to scheduling activities relies on identifying resource constraints right from
the beginning of the project planning work, and is dependent for its success on a
series of behavior changes in the project team and senior management. Critical chain
scheduling has gained some adherents in the life science sector, but at the time of
writing, not in any signiﬁcant number. However, there is a great deal of merit in the
approach and so it is worth covering here.

Project Control Software
This section is only intended to provide information about project control software
as it applies to single projects, and only as it applies to project control processes.
Arrowsmith, Grogan, and Moore, in Chapter 14, provide a detailed account of
enterprise-wide project management software systems.
Project management software is essential when life science ﬁrms need to
manage the planning and operational phases of more than a very small number of
product development projects and programs. There are three fundamental ways that
an integrated, single project management software solution inﬂuences project
control, each being critical to a project or program’s success:
1. Cost and budget control
2. Improved visibility of project performance
3. Standardization of processes

Budget and Cost Control
Accurate budget and cost management is essential to managing and forecasting the
ﬁnancial success of projects and programs. Project control software provides a
comprehensive system for managing budget development and comparing budgets
to actual costs. Without dedicated project management software, project data remain
disconnected, making it difﬁcult for project managers to manage project performance, and keep project costs and budgets under control. Dedicated project control
software creates “one system of record” for projects. This facility alone can generate
signiﬁcant business beneﬁt for companies, and allow stakeholders across all the
project-related lines to plan and control projects collaboratively and efﬁciently.
Improved Visibility
A single software solution can eliminate double data entry and the need for paperbased ﬁles and approval processes. With project management technology, documents can move from desk to desk electronically in a streamlined fashion; content
owners can view reports right on their desktops and access them as needed.
Business beneﬁts can be realized by keeping all project documentation in one
central repository. Managing documents centrally eases change management, with
the necessary reporting and tracking functions that allow management to create
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complete audit trails of who approved what (and when). In addition, having a
single repository of every associated document, including changes to project scope,
contracts, and work authorization approvals, reduces risk in the event of project
failure.
In addition to providing executive dashboards, individual project team members
can also drill down to more detail or generate different views of report data to ﬁnd
the needed information rather than depend on other departments to deliver timely
information.
Managing all projects, programs, and facilities in one system of record also
enables a roll-up of all project data so that organizations can evaluate portfolio
performance in real time, as well as identify problem projects in time to intervene.
As a result of this real-time reporting environment, organizations can decrease
project risk and increase overall project performance.
Standardized Processes
Alongside the need to control budgets and increase visibility, pharmaceutical companies today are concerned with improving organizational efﬁciency and standardizing business processes enterprise-wide. Automating these processes using workﬂow
technology can eliminate inconsistent business practices and ensure consistent,
repeatable processes across all projects, providing great beneﬁt to the organization
as a whole. Project control software that includes a ﬂexible workﬂow engine makes
it easier to implement consistent business practices and ensured adoption of these
practices by enabling users to easily navigate through action items, urgent deadlines,
and document approvals.

EVA
Having a budget and a schedule is essential, but this does not mean there is integrated information available related to deliverables (or products), schedule, and the
budget to produce those deliverables – the complete picture of predicted project
performance cannot easily be discerned. This can be overcome by combining information on schedule, budget, and the project deliverables. This technique is called
EVA.
EVA allows the actual performance of the project to be compared to the predicted performance. All the information required for this type of analysis should be
available from standard project reporting against the schedule and budget. The
schedule per work package (or, if preferred, discrete product) is plotted on one axis
of a graph, and the budget per work package (or product) is plotted against the other
axis. Common acronyms are used for the information required for the analysis [17]:
• BCWS – budgeted cost of work scheduled: how much money has been allocated to each work package or product in the schedule.
• ACWP – actual cost of work performed: how much it actually cost for the
work package to be performed or the product to be delivered.
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Traditional approach
This curve tells us nothing
about the health of the
project.

Cost

BCWS
ACWP

0
Time
Time now
Traditional approach to cost monitoring.

Figure 7.14

Earned value curve
Cost

Forecast of
cost variance
at completion

Schedule
variance
to date
(weeks)
Forecast
delay
Schedule
variance
to date
(£)
Cost variance
to date

BCWS
BCWP
ACWP
ETC

0
Time now

Time

Figure 7.15 Earned value curve.

However, the information presented in this way does not tell us a great deal
about the health of the project, see Fig. 7.14.
By showing the budgeted cost of work performed (BCWP) we can determine
the earned value and view the forecast to completion based on this.
• BCWP: how much money was allocated to each work package or product
that has been completed.
The ﬁgure for BCWP is the earned value at the point in time that the analysis
is being done. By manipulation of the data gathered from project performance reporting, project schedule and budget performance can be assessed, as shown in Fig. 7.15.
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The ﬁgure shows us the:
•
•
•
•
•
•

Project is behind schedule and getting further behind
Project is overspending
Actual costs are less than the budget but are greater than the earned value
Current position at time now
Project is forecasting to be late to the end date and exceed the initial budget
Trends that led to the current position

The schedule performance index (SPI) and cost performance index (CPI) are
calculated as follows:
SPI =

BCWP
BCWS

CPI =

BCWP
ACWP

If, at the time of measurement, BCWP and the BCWS are the same (i.e., the
SPI = 1), then the project is exactly on schedule. In the same manner, if the BCWP
is the same as the ACWP (i.e., the CPI = 1), the project is exactly on budget.
If the BCWP is less than the BCWS, the SPI is less than 1; the project is behind
schedule. Equally, if the BCWP is less than the ACWP, the CPI is less than 1; the
project is over budget.
EVA is relatively straightforward to use when the project data are easily available within a single or multiproject software environment, and predictions of future
performance can be made using the data (by projecting ﬁnal time and cost to complete using SPI and CPI values).
Figure 7.16 shows how this data can be used over time to understand future
project performance, and inform project control decisions. EVA can be reported
as part of monthly reporting to show the historical trend of cost and schedule
performance and the impact of addressing the risks that create the more favorable
trend.

Example of CPI and SPI trends
CPI
SPI
Favorable

1.5
Time
now
1.0

0.5
Unfavorable

0
Time

Figure 7.16

Example of CPI and SPI trends.
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However, care must be taken to moderate the results from this technique with
other project data. There are also inherent dangers in believing that the information
provided is a foolproof indicator of current and future progress. EVA does not report
the subtleties of project control; it only provides an overview.

Critical Chain Scheduling
Critical chain scheduling is based on Goldratt’s theory of constraints [18, 19]. The
critical chain principles and implementation methodology has been relatively slowly
adopted in projectized ﬁrms, including those in the life sciences sectors [20]. This
is due to the need for behavior change at all levels of the organization to enable the
technique to be used.
Some of the main elements of this approach to scheduling work are not immediately obvious and run against the grain of some management dogma – such as the
insistence by project teams and their internal or external clients on the use of singlepoint estimates of duration. Such single-point estimates are almost meaningless,
unless they are provided with additional statistical information, such as where in the
distribution curve of likely durations the single point refers to, and the conﬁdence
associated with the range of duration that is being assessed. Critical chain scheduling
requires 50% probability estimates of duration to be provided. This is usually a huge
cultural obstacle to overcome based just on this one requirement, even in life science
organizations where statistical assessment of data is commonplace.
There are ﬁve key components of the critical chain, derived directly from
Goldratt’s work on the theory of constraints (called focusing steps by Leach [21]
and in his words below):
• Identify the constraint – this is the single constraint to achieving the project
objectives, typically one at a time, cost, scope, quality, and so on.
• Exploit the constraint – do whatever is necessary to ensure the constraint
works at full capacity on quality input to produce quality output and pass on
the work result as soon as possible.
• Subordinate everything else to the constraint – eliminate inferences with
exploiting the constraint to achieve system throughout (often this includes
eliminating subsystem efﬁciency measures and policies).
• Elevate the constraint – get more of the constraint, be it machines, or people.
• Do not let inertia keep you from doing the cycle again, as a new constraint
always arises.
There are advantages and disadvantages of implementing critical chain scheduling. The critical chain scheduling method uses time buffers (a basic theory of constraints tool used to manage workﬂow) to provide a simple tool for monitoring
projects and setting realistic due dates. These buffers replace the “ﬂoat” built into
critical path schedules and provide protection to chains of work in the schedule from
lateness, and protect also the overall project duration (see Fig. 7.17). The danger,
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A simple chain network diagram showing feeder and project buffers replacing ﬂoat
[22]. (Used with permission of Philip Baylis.) (See color insert.)

however, lies in the oversimpliﬁcation of the process of scheduling by people who
are unfamiliar with the subtleties of creating effective schedules. Implementing the
critical chain scheduling can lead to real-life problems that the technique is not
capable of handling on its own. Implementation of the critical chain in complex
projects can therefore be problematic.

CASE STUDY 1

Critical Chain Scheduling Implementation at Rydan
Pharmaceuticals

Rydan Pharmaceuticals faced a common problem seen in many pharmaceutical companies
today, that of attempting to manage multiple concurrent projects with common, shared
resources. Their project managers found themselves on “project overload” with continual
resource shortages and great difﬁculty in determining which tasks are truly the most
important.
The company realized that it was facing some of the following problems:
•
•
•
•

Difﬁculties completing projects on time, within budget, and with full content
Too much rework activity
Promised lead times are longer than desired
Existing project work is not complete before new projects require a shifting in
priorities
• Some projects are abandoned or completed without the company gaining the promised
beneﬁt
• Organization too slow in responding to important opportunities
Rydan chose to use a network-building process, which resulted in up-front agreement of
all major stakeholders regarding important project objectives and deliverables; early identiﬁcation of the key interdependencies that will dominate the project; clear task completion
criteria; realistic resource needs; and a much more complete understanding of the project to
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be undertaken. The project scheduling process yielded a feasible, immunized schedule centered on a critical chain of work that dominated the project throughout execution – a shorter,
better protected schedule that is able to absorb many known and unknown risks. This allowed
project managers to focus on the critical few tasks, separated from the important many.
The synchronization of a portfolio of projects around a more heavily loaded resource
allowed competing concurrent project demands across all resources, and aligned project work
to the organization’s true capacity to handle the work. This enabled Rydan to make realistic
commitments that could be reliably met. Projects were accomplished in less time – starting
later than they normally would using traditional methods, yet ﬁnishing earlier. Managers also
had a tool for assessing the impact of any major changes on the entire portfolio.
Project control mechanisms such as “buffer management” provide a clear indication of
the health of each project. This, in turn, provides a sound basis for prioritizing the tasks for
resource assignment. For the ﬁrst time, Rydan managers now have a tool that allows them to
always assign their people to the taskwork that will beneﬁt the organization most. Because
project managers are able to focus in the right places and quickly determine recovery plans,
project management has become more proactive and less reactive, with a dramatically
increased ability to meet schedule, cost, and scope commitments without crisis spending.
Rydan Pharmaceuticals has found that these new work behaviors ensure high resource
productivity, high task productivity, improved overall project performance, and a better
quality of work life balance.

SUMMARY
This chapter has outlined the processes that constitute project control in the context of life
science new product development projects.
Fundamentally, all product development projects, whether to develop new drugs, devices,
or services, must have a:
• Set of objectives directly related to the need for the change the project is set up to
deliver
• Plan against which the project can be controlled – and so deliver those objectives
• Process to measure performance against the plan – the feedback loop
• Process to control changes to the scope
• Project manager who is truly the single point of integrated control action, with responsibility for delivering the change required of the project.
The control process goes on throughout the project life cycle because the internal and
external environment of the project is continuously changing. For example:
• Performance of resources is often other than predicted (better or worse).
• New information is generated that may indicate the original plan was not feasible to
begin with.
• The objectives for the project may change because the change required to be brought
about (by running the project) is itself changed.
In combination, these processes can be seen as forming a meta-process for project
control:
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• Planning scope, schedule, budget, and resources
• Setting up appropriate metrics to monitor performance
• Reporting the performance against those metrics
• Replanning and instigating corrective action to reduce variance from the baseline plan
A uniﬁed project control methodology using readily available project control software,
that reﬂects the organizational and project needs of life science new product development
work, is achievable. The effectiveness of such an “automated” methodology relies on it being
set up in an integrated manner, and being well supported by senior management. Such a
system will also provide consistent and timely control information to relevant stakeholders
that is both available and trusted.
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Managing Uncertainty in
Drug Projects
Pete Harpum and Thomas R. Dunson

U

ncertainty is an inevitable aspect of all projects, by deﬁnition. A project exists
to create change at some point in the future, and it is not possible to predict the
future 100% accurately. Despite this obvious truism, at times the most proﬁcient
project managers have difﬁculty dealing with this reality. While they use decision
milestones to anticipate outcomes, risk management to prevent disasters, and
controlled planning iteration to make sure everyone is making the desired
deliverables, the project still ends up with an overrunning schedule, overﬂowing
budget, and compromised speciﬁcations. Or it just dies.
This chapter will address uncertainty management at the project level but will
restrict itself to only dealing with qualitative management of uncertainty. To cover
quantitative management [1] would require a separate chapter; is directly
applicable from the way quantitative approaches are used in other sectors; and is
already covered by many ﬁne books [2].

INTRODUCTION
Uncertainty management is still not universally accepted as a distinct management
process. Risk management still predominates, although a wider acceptance that only
focusing on risk, that is to say, on negative impacts on projects, misses the chance
to maximize opportunities.
Uncertainty management is the systematic and comprehensive identiﬁcation and
understanding of risks and opportunities, together with a decision-making process
to implement appropriate actions. Uncertainty management
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• Aims to maximize potential opportunities and minimize potential risks,
thereby increasing the probability of achieving project objectives
• Includes the conscious decision to maximize opportunity and accept risk
• Is an ongoing process throughout the project life cycle
Managing uncertainty in drug projects has grown in some organizations into a
separate discipline sometimes within, and sometimes outside of, project management. There are large pharmaceutical companies with detailed uncertainty management processes, using qualitative and occasionally quantitative approaches and
methods, and some with much less formal processes. Equally, there are some smaller
pharmaceutical and biotechnology companies that have detailed and thorough processes for managing uncertainty and others with little in this regard. Many medical
device organizations have well-deﬁned risk management processes, due to the inﬂuence of the engineering discipline on project management – a discipline where
formal project (as distinct from product) risk management is well entrenched.
What is certain though is that the management of uncertainty in the life science
industry has become one of the predominant areas for improvement in the sector,
from about the year 2000 onward.
In part, this increasing focus on uncertainty management has been driven by
value destroying product withdrawals from the market during the early years of the
twenty-ﬁrst century, often caused by drug safety fears. An increased rate of product
withdrawals over time is making the likelihood of future product withdrawals higher.
Another aspect leading to the greater interest in the processes to manage uncertainty is the high cost of late stage product failures. In an environment where fewer
drugs are coming through the drug discovery and development pipeline, attrition of
drugs after hundreds of millions of dollars has been spent on them in large Phase
III trials is always traumatic – witness the stock price of publicly listed ﬁrms in this
sector after a late stage drug failure.
Differentiating between product uncertainty (primarily safety) and project
uncertainty (target product proﬁle, schedule, cost, resource requirement, commercial
returns, and other factors) is critical to selecting the appropriate preventive and
contingent actions. The management of uncertainty in drug development is therefore
most effectively implemented by addressing product technical uncertainty (drug
safety) and business uncertainty (project and portfolio management). This chapter
will address the management of project uncertainty, and the following chapter will
review drug safety risk. This chapter ﬁrstly provides a review of the theory and
practice of uncertainty management, to orient the reader to the relationship between
risk management and uncertainty management. Following this review, the detailed
process for managing uncertainty is presented.

OVERVIEW OF UNCERTAINTY MANAGEMENT
Managing uncertainty the “traditional” way is more concerned with developing
actions to mitigate the outcomes of potential risks, than preventing the outcomes of
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those risks from happening. A more efﬁcient way to manage drug uncertainty is to
develop ways to prevent the most likely risks from happening, or at least reducing
the impact of those risks if they do occur, and identifying opportunities for the
project and maximizing the likelihood of them happening.

Uncertainty
The notion of uncertainty is quite ambiguous, subjective, and context dependent.
Uncertainties may be different in nature, and caused by imprecise, outdated, or
incomplete information, inability to accurately model the impact of possible or
unexpected events, imprecision in judgment, or lack of effective control actions.
They propagate through the system usually leading to inefﬁcient processing and
non-value-added activities. It is then difﬁcult to give a proper and unique deﬁnition
of the uncertainty, as well as to establish a general modeling methodology.
Merriam-Webster dictionary [3] deﬁnes uncertainty as:
The quality or state of being uncertain (indeﬁnite, indeterminate) and it may range
from a falling short of certainty to an almost complete lack of conviction or
knowledge especially about an outcome or result. (With permission from MerriamWebster ’s Collegiate® Dictionary, 11th Edition © 2008 by Merriam-Webster,
Incorporated [www.Merriam-Webster.com].)

Knight [4] established the important distinction between risk and uncertainty:
Uncertainty must be taken in a sense radically distinct from the familiar notion of
risk, from which it has never been properly separated. … The essential fact is that
“risk” means in some cases a quantity susceptible of measurement, while at other
times it is something distinctly not of this character; and there are far-reaching and
crucial differences in the bearings of the phenomena depending on which of the two is
really present and operating. … It will appear that a measurable uncertainty, or “risk”
proper, as we shall use the term, is so far different from an unmeasurable one that it is
not in effect an uncertainty at all.

Risk is deﬁned as uncertainty based on a well-grounded (quantitative)
probability:
Risk = (the probability that a negative outcome from an event in the future with an
uncertain outcome will occur) × (the consequences of that negative outcome on the
project if it does occur). [5]

In the same manner, opportunity can be deﬁned as:
Opportunity = (the probability that a positive outcome from an event in the future with
an uncertain outcome will occur) × (the consequences of that positive outcome on the
project if it does occur).

Therefore, managing uncertainty means identifying positive and negative outcomes from future events, and taking appropriate action to:
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Event with
uncertain
outcome

Figure 8.1

Opportunity

Impact
Likelihood

Risk

Impact

Likelihood
Combined assessment of risk and opportunity.

• Make the positive outcomes more likely, or have a bigger impact on the
project, or both
• Make negative outcomes less likely, or have a smaller impact on the project,
or both
This “mirror image” effect for integrating positive and negative outcomes is
shown in Fig. 8.1.
Figure 8.1 implies that risk and opportunity are assessed and managed in analogous ways. Therefore, existing risk management processes in use within organizations can normally be developed to include identiﬁcation, assessment, and action
planning for opportunities.
Every project manager thinks about the future. The difﬁculty is not to think
about the future, it is to know how to think about it. The analysis must incorporate
a systematic process for uncovering, and dealing with, potential risks and opportunities that are reasonably likely to occur and therefore worthy of attention. To effectively manage uncertainty across life science development projects, with multiple
technical functions carrying out the work for the project, means organizations need
to share a common process across all R&D areas. The process needs to be ﬂexible
enough to allow for the:
• Identiﬁcation of contingent, as well as preventive, actions for risks (withdrawing products, which has happened at a much higher frequency in the recent
years, is the ultimate contingent action – however, there is a very high cost
to these actions)
• Identiﬁcation of realization, as well as maximization, actions for
opportunities
The determination of what kind of action to take will depend on the subject of
the analysis, economics, feasibility of implementation, and common sense. Every
action has a cost; it calls for an allocation of resources against some future return.
Easy-to-implement actions to increase the probability of an opportunity occurring
are clearly going to be good investments of time and money. A simple preventive
action is a good investment when it signiﬁcantly reduces the likelihood of having
to face a serious problem in the future. The critical questions to ask, once the risks
and opportunities have been identiﬁed are:
• What could cause this risk or opportunity?
• What can we do to either prevent this risk from happening, or to reduce the
probability that it will happen, or reduce its impact if it does happen?
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• What can we do to make this opportunity happen, or increase the probability
that it will happen, and maximize its impact if it does happen?
It is relatively easy to prevent a risk or create an opportunity, once we understand the mechanism by which it will become a reality (the root cause). This step
of the thinking process is often avoided by project managers and project teams, since
it is easier to think about what we will do once the risk has become a real problem.
When opportunities occur, they are usually wasted because there is no time available
to make use of them (think of the wasted opportunities when studies ﬁnish early –
functions supporting the project rarely have any availability to quickly reschedule
their other work to take advantage of the opportunity).
Looking at the overall project plan, the ﬁrst question to ask is: where in our
plan are we most vulnerable with respect to the success of this project? What are
the most likely risks that could disorganize, disrupt, or otherwise jeopardize the
smooth running of the project? What are the most likely opportunities that could
bring signiﬁcant advantage to the project in terms of shortening the time to the next
stage gate or to market, or increase the target product proﬁle at little extra cost, or
increase the value of the product in development easily, and so on?
Some speciﬁc risks simply cannot be prevented. In this case, there will be a
need to rely on the contingent actions, which are designed to minimize the effects
of unpreventable problems, should they in fact occur. A contingent action is a wasted
resource if it remains unused when needed. Some mechanisms must be put into place
to monitor the risks and activate the contingent action at the correct time. The monitoring system can either automatically trigger the contingent action or not. There are
times when judgment is required, and hence a manual trigger will be more efﬁcient.
Drug withdrawal as we discussed earlier is an example of a contingent action. The
trigger for a withdrawal is often not clearly understood in advance of the facts
causing the need for the withdrawal.

Sources of Uncertainty
It is often useful to have as a reference a list of the sources of uncertainty in life
science development projects. Table 8.1 is a useful starting point for many
organizations.

THE UNCERTAINTY MANAGEMENT PROCESS IN
THE LIFE SCIENCES
From understanding that uncertainty is a fuller assessment of future outcomes from
future events, the traditional risk management process cycle can be reinterpreted as
an uncertainty management process (Fig. 8.2).
Project risks and opportunities are identiﬁed and scored, owners assigned, and
high-level action planning carried out when planning work for the forthcoming
phase – when the project proposal is being built up for the next stage of the product
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Table 8.1

Sources of Uncertainty in Life Science New Product Development Projects

Business environment
Competitors
Customers
Partners
Technology change
Political change
Legal change
Markets restructuring
Terrorism
Civil unrest

Regulatory
Risk/beneﬁt ratio
Value for money
Product compliance
Future changes in
regulatory regime

Information
Loss of data
System integrity
System access
System availability

Strategic
Business model
Disease
Therapeutic area
Patient population
Portfolio considerations

Discovery
Platform technology
Mechanism of action
Durability of concept
Predictability of targets and
models

Commercial
Product value
Competitive advantage
Peak sales
Interest rates
Currency
Cash ﬂow, credit
Financial markets
Contractual
Litigation
Intellectual property challenge
Project operations
Patient population
Clinical end points
Safety
Efﬁcacy
Cost of goods
Comparators
Predictability of trials
Pharmacokinetics
Formulation and scale-up
Pharmacology
Analytics
Process development

Human resource

Manufacturing Operations/
supply chain

Reorganization
Communication breakdown
Performance incentives
Leadership
Authority limit
Loss of people
Fraud
Ethical failures
Theft of intellectual property
Crime
Strikes
Industrial action
Sabotage

Plant qualiﬁcation
Fire
Safety, health, and
environment (SHE) incident
Natural hazard
Supplier failure
Loss of SHE or medicines
License
Product tamper/recall
Patient injury
Product contamination
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and
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Figure 8.2 Uncertainty management process cycle.

development life cycle. (Once the proposal for the next stage of the project has been
approved, the action plans proposed from the uncertainly management process are
revisited and developed in detail.)
As work progresses during the phase, the risks and opportunities are monitored,
the effects of uncertainty management action plan are assessed, and new risks and
opportunities are identiﬁed.
The management of risk and opportunity therefore follows a series of steps:
1.
2.
3.
4.

Identiﬁcation of risks and opportunities
Scoring and prioritizing these risks and opportunities
Assigning individuals to own these risks and opportunities
Developing and implementing risk and opportunity action plans – Uncertainty
Management Action Plans (UMAPs)
5. Monitoring the risk and opportunity as the project progresses
The various stages in this process are described in the following subsections,
and Fig. 8.3 shows at what point in the product development life cycle the process
stages occur.
Step 1: Identify Risks and Opportunities
Uncertain events in the project and their outcomes are identiﬁed during an uncertainty workshop held during the development of the proposal for the next phase of
the product development.
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1

2

Proof of principle

Typical stage gates

Identify uncertainty (usually in workshops)
• Identify risks and opportunities
• Score risks and opportunities
• Assign owners
• High-level action plans

3

4

5

Discovery
Target
ID

Hit
ID

Lead
ID

Discovery portfolio
decision body

Principle Concept
Lead
CD
testing
testing
optimization prenomination
(phases) (Phases II/III)

Early development
portfolio
decision body

Dev. for
launch

Launch
phase

Product
LCM

Late stage development
portfolio decision body

Uncertainty monitoring
• Develop action plans in detail
• Implement action plans
• Monitor risks and opportunities
• Identify new risks and opportunities
• Assess effectiveness of action plans and
replan if necessary
• Report monthly

Figure 8.3 Timing of uncertainty management process steps. CD, candidate drug; LCM, lead
candidate molecule; ID, identiﬁcation.

The following techniques are recommended:
•
•
•
•
•

Project team brainstorming
Reviews of previous projects’ risk and opportunity registers
Lessons learned reports from previous projects
Use of the table of sources of uncertainty as a prompt list
Discussions with therapy area heads, line heads, portfolio managers, and other
senior managers

It is vital to capture the underlying assumptions that are being used by the people
in the risk and opportunity identiﬁcation workshop. These assumptions signiﬁcantly
impact the risks and opportunities identiﬁed. The main assumptions should be tested
for validity as part of the work following the workshop. This will help to clarify
whether in fact the risks and opportunities are genuine. As an example, assumptions
may be made about the actuality of future events. These events may not even occur,
even though an assumption was made that they would. Therefore, risks and opportunities associated with those events are no longer relevant. Table 8.2 provides a
template for an assumptions list.
The uncertain events, risks, and opportunities identiﬁed can be entered directly
into the Uncertainty Register. This document is easily developed as a Microsoft
Excel spreadsheet, containing ﬁelds for all the relevant information that will be
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Template for a List of Assumptions
Assumptions

Date validated

generated by the uncertainty management process. Table 8.3 is an example. As the
process proceeds, both during the initial risk and opportunity identiﬁcation workshop, and thereafter into action planning and monitoring, the uncertainty register is
the primary source of project risk and opportunity information.
The entire project team should be present for the workshop, which will normally
last between half and a full day, depending on the uncertainty associated with the
development project and its stage in the life cycle.

Step 2: Scoring and Prioritizing
Scoring of risks and opportunities allows them to be prioritized, and subsequently,
action planning is carried out on the important risks and opportunities. The risks and
opportunities are scored during the uncertainty workshop – the input of the team is
needed to ensure correct scoring is achieved (and that mutual understanding of the
scores across the team is assured).
Probability is scored against an organization’s agreed standard table. Table 8.4
provides an example. This probability score table should apply to all risks and
opportunities identiﬁed in all development projects. Probability scores are assigned
by the team, coming to a common agreement on probability of the risk or opportunity
happening. In the majority of cases, probabilities are subjective assessments – few
risks or opportunities in life sciences development projects are amenable to good
statistical assessment, simply because the likely uncertainties are driven by multiple
variables, and little historical data will be available that helps develop a statistical
database.
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Table 8.3

Template for an Uncertainty Register

Ref.

Future
uncertain event

Description of
opportunity

Financial impact
of opportunity
on project

Impact
score

Probability
score

Ref.

Future
uncertain event

Description of
opportunity

Financial impact
of opportunity
on project

Impact
score

Probability
score
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Impact × probability
score

Opportunity
owner

High-level
opportunity
maximization
plan

Trigger
date for
action

High-level
opportunity
realization
plan

Expected
ﬁnancial
impact after
action taken

Impact × probability
score

Opportunity
owner

High-level
opportunity
maximization
plan

Trigger
date for
action

High-level
opportunity
realization
plan

Expected
ﬁnancial
impact after
action taken
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Table 8.4

Example of a Standard Probability Score Sheet

Score

Probability
>50%
20–49%
<19%

High – 3
Medium – 2
Low – 1

Table 8.5

Example of a Score Table at Candidate Nomination
Candidate nomination

Score

Schedule

High – 3

>3 years

>$500,000

Medium – 2

1–3 years

$50,000–$500,000

Low – 1

<1 year

<$50,000

Table 8.6

Project cost

TPP
Dramatic improvement (e.g., early line
extension) or failure to meet acceptance
criteria (e.g., termination)
Improvement or shortfall in meeting all
acceptance criteria
Improve on (opportunity) or failure to
meet (threat) a minor acceptance criterion

Example of a Phase I Impact Score Table
Phase I

Score

Schedule

Project cost

High – 3

>1.5 years

>$1,000,000

Medium – 2

0.5–1 year

$250,000–$1,000,000

Low – 1

<0.5 year

<$250,000

TPP
Dramatic improvement (e.g.,
early line extension) or failure
to meet acceptance criteria
(e.g., termination)
Improvement or shortfall in
meeting all acceptance criteria
Improve on (opportunity) or
failure to meet (threat) a
minor acceptance criterion

Impact score should also score against standard tables. Examples of score tables
for impact at each stage in the life cycle are shown in Tables 8.5–8.9. In the same
way as for probability scores, the assigned score is mutually agreed by the project
team. The impact scores are not subjective. It should be possible to make a proper
assessment of the impact on the project cost, schedule, and target product proﬁle
(TPP) or peak sales (depending on life-cycle stage) of the risk or opportunity
identiﬁed.
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Example of a Phase II Impact Score Table
Phase II or proof of concept

Score
High – 3
Medium – 2
Low – 1

Table 8.8

Schedule

Project cost

Peak sales

>9 months
3–9 months
<3 months

>$100 m
$10 m–$100 m
<$10 m

>$100 m
$10 m–$100 m
<$10 m

Example of a Phase III Impact Score Table
Phase III

Score
High – 3
Medium – 2
Low – 1

Table 8.9

Schedule

Project cost

Peak sales

>6 months
2–6 months
<2 months

>$100 m
$10 m–$100 m
<$10 m

>$100 m
$10 m–$100 m
<$10 m

Example of a Launch/Phase IV Impact Table
Launch/Phase IV

Score
High – 3
Medium – 2
Low – 1

Schedule

Project cost

Peak sales

>3 months
1–3 months
<1 month

>$250 m
$50 m–$250 m
<$50 m

>$100 m
$10 m–$100 m
<$10 m

Note that the scores for both probability and impact can be against 3, 5, or even
10 levels (and they do not need to be the same levels for impact and probability –
other combinations, depending on the degree of differentiation desired between
impacts and between probabilities, are also used).
The risk or opportunity score is the combination of the probability score and
the impact score for each risk or opportunity. Sorting the risk and opportunity register by highest combined score ensures high probability, and high-impact risks and
opportunities are listed at the top – the register is prioritized. Action plans are then
developed for these high-priority risks and opportunities.
Checking that prioritization is logical is aided by plotting risk and opportunity
scores on a probability impact grid (PIG) (Fig. 8.4). It is normally more important
to deal with high-impact risks and opportunities with low likelihood, than those with
high likelihood but low impact.
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Figure 8.4

Probability impact grid with a 3 × 3 matrix.

Step 3: Assign Risk and Opportunity Owners
It is critical that the correct owner is identiﬁed for each risk and opportunity that is
prioritized for action. The assigned owner is responsible for day-to-day monitoring
of their risk or opportunity, developing and implementing action plans, and assessing
the effectiveness of those actions over time.
The owner should be the person best placed to effectively manage the risk or
opportunity, and may be any of the project stakeholders. Risks and opportunities
will normally be owned by line representatives on product development projects or
the project manager. Occasionally, senior managers may own risks and opportunities
where line representatives or the project manager is not in a position to take the
necessary action.
Step 4: Develop and Implement UMAPS
Action plans are created for the major risks and opportunities identiﬁed, based on
the information gained during the identiﬁcation and scoring stages. The management
actions in the plans must be cost-effective in relation to the beneﬁt that they will
deliver.
Planning for Opportunity Opportunity action planning is about deciding the
action to take to maximize the impact and likelihood of an opportunity coming into
existence. Decisions are made to spend time and/or money in order to increase the
probability of the opportunity occurring. This is balanced by the potential impact of
the opportunity.
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Describes how probability and/or impact of the opportunity will be
maximized (including a cost–beneﬁt analysis).
State beneﬁt in the “new ﬁnancial impact” column on the
Uncertainty Register.
Describes actions to take when the opportunity occurs, in order to
realize the opportunity.
The plan can be taken “off the shelf ” and used immediately (but
may need further reﬁnement as the project then develops).

Opportunity Maximization Strategies
The probability of the opportunity happening is increased (to
100% if feasible).
The stakeholder best placed to maximize the opportunity takes
action, sharing the beneﬁts with the project.
The impact on the project of the opportunity is maximized.
No action is taken (but monitoring continues).

The project team will consider spending more time and money on action plans
for opportunities with the greatest beneﬁt. Small amounts of time or money spent
on lower impact opportunities may nevertheless still be worthwhile.
Opportunity action plans comprise two parts: maximization and realization (see
Table 8.10).
There are a number of standard strategies that are adopted when developing
opportunity maximization plans (see Table 8.11).
Opportunity maximization plans include the following details:
•
•
•
•
•
•
•

Opportunity maximization strategy
Potential beneﬁts to accrue to the project, and wider business if applicable
Detailed scope (this is an increase on the project scope)
Cost (to be added to the project budget)
Schedule (impact on project schedule to be identiﬁed)
Resources required to carry out action plan
Approval signature

Opportunity realization plans are also developed. These plans describe what
action is planned to be taken if the opportunity actually happens. They include:
• Scope to realize the opportunity (added to project scope if the action plan is
executed)
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•
•
•
•

Costs, if any (added to project budget if the action plan is executed)
Schedule (added to project schedule if the action plan is executed)
Resources required
Preapproval signature, indicating that the opportunity realization plan has
been reviewed, and is agreed in principle. Further approval is required at the
point the opportunity realization plan is to be put into action.

Planning for Risk Risk planning includes both proactive mitigation actions,
designed to address the risk before it happens, and contingency plans to be implemented should the risk occur. Decisions are made to spend time and/or money in
order to reduce the probability and/or the impact on the project if the risk occurs.
This is balanced by the potential impact of the risk.
The project team will consider spending more time and money on action plans
for risks with the greatest impact on the project, guided by the position of the risk
on the PIG.
Risk action plans comprise two parts: mitigation and contingency (Table 8.12).
There are a number of standard strategies that are adopted when developing risk
mitigation plans (Table 8.13).
Risk mitigation plans include the following details:
• Name of company risk mitigation strategy (see above)
• Impact on the project, and wider business if applicable, of the risk mitigation
action being taken
Table 8.12

Risk Action Plans

Risk mitigation plan

• Describes how likelihood and/or impact of the opportunity
will be maximized (including a cost–beneﬁt analysis).
• State beneﬁt in the “new ﬁnancial impact” column on the
Uncertainty Register.

Risk contingency plan

• Describes the actions to be taken if the risk occurs, enabling
rapid decisions to be made to control the effect of the risk on
the project.
• The plan can be taken “off the shelf ” and used immediately
(but may need further reﬁnement as the project then develops).

Table 8.13

Risk Mitigation Strategies

Avoid

• The probability of the risk happening is reduced (to zero if feasible).

Transfer

• The stakeholder best placed to handle the risk takes action. The
project normally offers that stakeholder compensation for doing
this (e.g., insurance premiums are paid).

Reduce

• The impact on the project of the risk is reduced.

Accept

• No action is taken (but monitoring continues).

Chapter 8

•
•
•
•
•

Managing Uncertainty in Drug Projects

151

Detailed scope (this is an increase on the project scope)
Cost (to be added to the project budget)
Schedule (impact on project schedule to be identiﬁed)
Resources required to carry out action plan
Approval signature

Risk contingency plans are also developed. These plans describe what action
will be taken if the risk actually happens. They include:
• Scope to deal with the impact of the risk on the project (added to project scope
if the action plan is executed)
• Costs, if any (added to project budget as a “budget contingency” and is “below
the line” – the project leader cannot spend without further approval to do so)
• Schedule (added to project schedule if the action plan is executed)
• Resources required
• Preapproval signature, indicating that the risk contingency plan has been
reviewed, and is agreed in principle. Further approval is required at the point
the risk contingency plan is to be put into action.
In some cases, implementation of action plans may introduce signiﬁcant additional uncertainty into the project. Secondary risks and opportunities identiﬁed are
assessed when developing action plans.
Step 5: Monitor Ongoing Risk Proﬁle
The effects of the opportunity maximization plans and risk mitigation plans on the
project are monitored on an ongoing basis. This is part of the normal project control
process. Feedback on the effect of the action plans on risks and opportunities leads
to control action being taken if necessary.
New risks and opportunities are identiﬁed during the phase of work, scored, and
prioritized against existing risks and opportunities. Action plans are developed if
required. A risk workshop is held whenever there is a major change in the scope of
the project.
This monitoring and control process must also take place if opportunity realization plans or risk contingency plans are put into practice. This is to ensure that
actions taken are achieving the correct results.

COMMUNICATING UNCERTAINTY
The effective communication of uncertainty to project stakeholders, portfolio management, and executives is critical. A coherent view of the uncertainty associated
with a life sciences project is required. This is not as easy as it would at ﬁrst seem.
Uncertainty is primarily a subjective experience, rather than an objective reality. It
is, after all, an assessment of what may happen in the future. Different people have
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different ideas about what may or may not happen in the future, based on experience,
technical knowledge, and their own emotional and psychological attitude toward
uncertainty. The commonly heard phrase “risk averse” is most often an emotionally
based descriptor of a person or organization (the implication being that risk averse
is not so good as risk taking – risk taking is more thrilling and perhaps heroic).
In this environment then, we need to be able to communicate with as little
emotion as possible, while recognizing that analysis of risks and opportunities is
normally subjective in nature (particularly the likelihood of certain outcomes occurring that the organization has a history of refusing to recognize, despite their regular
occurrence: as an example, the risk of slower rates than planned of patient recruitment for clinical studies is frequently ignored).
As Table 8.3 indicated, the central information repository for the uncertainty
management process is the uncertainty register. This document contains all the
qualitative information, except detailed action plans for risks and opportunities, and
is used throughout the life of the project (see Table 8.3). It is updated on a regular
basis, as the uncertainty of the product or project changes over time. However, the
register is a management tool, not a communication tool! Presenting this document
(with potentially hundreds of lines of risks and opportunities, including analysis and
high-level action plan information) to those outside the project team is unlikely to
yield the desired communication effect.
The probability impact matrix is often used as the primary communication tool.
Such matrices have been used for many years for communicating risks. With extension to include opportunities, the matrix is even more effective. See Fig. 8.5.
Each bubble on the matrix represents a single risk or opportunity. This understanding of the overall project uncertainty level can be gained in seconds. The matrix
also brings a lot of value for measuring the project uncertainty over time. By being
able to plot the movement of the risks and opportunities across the matrix as the
project proceeds, an understanding of trends can be developed, as well as assess the
effectiveness of action plans in affecting the uncertainty overall.

Risk
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Opportunity

R2

O3

O1
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Figure 8.5 Discrete risks and opportunities shown on the probability impact matrix.
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Regardless of the tool used, the success factors for effective communication on the degree of uncertainty of your project can be captured in two
recommendations:
• Keep it Short and Simple (KISS principle!)
• Provide simple, easily understood graphics whenever possible

CONCLUSION
Uncertainty management is a development from an earlier focus on only risk management. Uncertainty incorporates risk (negative impacts) and opportunities (positive impacts) into a single concept, based on assessing risk and opportunity as the
outcomes of future events with uncertain outcomes. Consistent use of a repeatable
process brings signiﬁcant organizational and project beneﬁts.
Managing uncertainty requires a process that is visible to all and rational in its
steps. Managing uncertainty will be one of the most important project management
competencies to be developed in the life sciences sector in the coming years. Many
life science organizations are preparing themselves to leverage such a competency
into sustainable competitive advantage.
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Managing Drug Safety Risk
Thomas R. Dunson and Eric Morﬁn

P

roduct safety is a critical element of the overall management of uncertainty for
all sectors of industry, perhaps none more so than for the life sciences sector
(although perhaps the aviation, defense, and nuclear power industries have an
equally valid claim).
This chapter examines the background behind drug safety in the life sciences
industry, provides pivotal historical case studies that served as the foundation for
modern drug safety as we know it and principles guiding the management of risk
in this area, and ﬁnally, the inﬂuences the industry faces in an ever-vigilant
regulatory environment. While the chapter concentrates on drug safety
speciﬁcally, medical device safety management has strong similarities.

INTRODUCTION
A well-managed, innovative drug safety risk management program promises considerable value to many stakeholders. Improving their products’ effective clinical
safety will increase the industry’s fundamental value proposition to patients, healthcare providers, payers, and regulators – and ultimately shareholders – by optimizing
their drugs’ beneﬁt–risk proﬁles and delivering increasingly well-characterized
therapeutics to the right patients, at the right time, at the right price. To better understand the drivers, challenges, and opportunities presented by the rapidly evolving
drug safety paradigm, we need to be able ask the right questions about the uncertainty of a drug’s safety. The effective management of drug product risk (and this
applies equally to the risk associated with medical devices) is the responsibility of
scientiﬁc leaders across the life sciences industry, as well as drug safety operational
managers, and executives of companies.

Portfolio, Program, and Project Management in the Pharmaceutical and Biotechnology
Industries, Edited by Pete Harpum
Copyright © 2010 John Wiley & Sons, Inc.
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PRODUCT RISK
In recent years, there has been an increase in product withdrawals from the market.
This increase is directly proportionate to a decrease in the amount of time spent
managing safety risk [1, 2]. The life sciences industry has been profoundly shaken
by recent safety withdrawals of several prominent drugs. The economic consequences of these withdrawals have been enormous, with the already struggling
industry incurring billions of dollars in legal liability, lost sales, and lost market
capitalization. In addition, the rising direct costs of a rapidly growing drug safety
risk management burden are also beginning to be felt.
This emerging drug safety pattern threatens to aggravate the life science industry’s costs and risks. The combination of higher drug safety costs and the escalating
consequences of safety failures threaten to further increase the (already hardly sustainable) investment needed to bring a drug to market – and keep it there – far beyond
the $800 million–$1 billion ﬁgure typically cited today. Indeed, if inadequately
managed, drug safety risk management costs could add 50% or more to the industry’s average cost of delivering novel therapies to patients [3], and threaten to
undermine the fundamental economics of the life sciences industry. Let us explore
a bit further what the real investment of bringing a drug to market is.
The drug safety risk management plan is imperative. Drug safety has always,
of course, been of critical concern to the life sciences industry. No company wants
to put on the market a drug or device for which the risks outweigh the beneﬁts. But
a variety of forces have arisen in recent years to create an imperative for rapid and
accelerating change in drug safety risk management. The ﬁrst half of this decade
has seen nearly as many U.S. safety withdrawals as occurred during all of the 1990s.
The mere continuation of this trend is worrying to contemplate, but the reality will
likely be worse. The reason: The emergence of relatively low-cost and increasingly
available data-based safety signal-detection methods are likely to drive an explosion
in the number of safety signals detected. Although many of these signals will ultimately prove to be false, in most cases, irreversible economic damage will have
already occurred by the time the signal is accurately assessed.
Safety withdrawals are also increasingly impacting well-established drugs that
have already been marketed for several years. This is a signiﬁcant departure from
past experience. In the 1990s, a drug withdrawn for safety reasons had most likely
been on the market for a year or less. In contrast, so far this decade, nearly threequarters of drugs withdrawn for safety reasons had been on the market for more than
a year.
The implications of this shift are considerable: The withdrawal of a wellestablished drug is likely to have a much more serious impact on a company’s
revenues than would that of a drug that has only been on the market for a few months.
Perhaps more worrisome, however, is the fact that a longer time on the market is
likely to result in the exposure of a much larger number of patients than in the case
of a rapid withdrawal, increasing both the negative impact on public health as well
as the drug’s legal liability. And the legal liability can be large enough to defy easy
comprehension.
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As one example, the Fen-Phen-related damages paid by Wyeth between 1999
and 2004 exceeded $14 billion – more than the company’s cumulative R&D spent
over the same period and exceeding its gross proﬁt for 2004. And Wyeth is by no
means unique in this respect. Merck has suffered a Vioxx-related judgment approaching $250 million resulting from a single court case, and the company still has to face
more than 6,500 additional claims of liability. If damages even one-tenth as great
are awarded in only one-tenth of the pending lawsuits, the total damages will exceed
$16 billion.

CASE STUDY 1

The Danger of Ignoring Foreseen Risk [4]

Alpex (not its real name) launched Nopane in Germany in 1995. Nopane was an effective
painkiller with blockbuster potential. The company knew of several life-threatening potential
side effects, which it carefully controlled and ultimately eliminated during clinical trials. One
less dangerous side effect was low blood pressure to the point of dizziness and fainting.
Patients could avoid that effect if they kept their pulse rate below 120 bpm for 5 days after
taking Nopane. Unfortunately, many patients ignored the warning. After 700,000 packets of
Nopane were sold in the ﬁrst 6 months, 500 fainting cases – a few of them well publicized
– occurred because patients exercised too soon after the drug had controlled their pain. The
German health agency ended up restricting the drug to a small niche, and Alpex lost the
chance to market a blockbuster.
Alpex could have used more disciplined risk management in introducing Nopane. The
company had seen signs of irresponsible patient behavior and fainting in the U.S. trials and
also in China, where the drug was introduced in 1993, but certain stakeholders argued against
the relevance of the U.S. and Chinese experiences to the German market. Alpex developed
no formal contingency plans for the low-blood-pressure effect.
Also, Alpex marketed to doctors, which clouded its vision of the behavior of real customers – patients. Moreover, an organizational rift prevented effective oversight, and early
warning systems broke down. High expectations and rigid managerial systems kept the
company from fully responding to what should have been anticipated. When the German
health agency discovered there had been signs of the side effect during clinical trials, it reacted
strongly. That was the end of Nopane’s large-scale potential. If stakeholders had agreed on
a contingency plan for nonthreatening side effects – perhaps testing the drug outside the
hospital under more realistic conditions of patient behavior – the causal link between exercise
and fainting would have been harder to ignore.
The Development of Nopane: This case was written by Christoph Loch, Assistant Professor
of Operations Management and Christian Terwiesch, PhD Candidate in Technology
Management. It is intended to be used as a basis for class discussion rather than to illustrate
either the effective or ineffective handling of an administrative situation. This case is based
on a real situation. However, all institutions and individuals in the case have been shifted in
time and geographic region. Neither the BGA nor any LGA were in any way involved in the
events described in this case. The events in the case are not meant as being representative of
any actions by the real German authorities at any time.
Copyright © 1996 INSEAD, Fontainebleau, France.
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BACKGROUND TO LIFE SCIENCE PRODUCT SAFETY
We all expect the drugs and devices we use to be efﬁcient and safe. And this is the
background for safety surveillance in modern drug development. Often, the word
pharmacovigilance is used as a synonym for drug safety, but normally, drug safety
refers to the safety activities during the clinical testing before the drug is sold on
the market while pharmacovigilance refers to the safety activities after the product
is marketed. In the early 1990s, drug safety was an insigniﬁcant function, mostly
working as a post ofﬁce for sending report of undesired effects of the drug (adverse
events [AEs]) to the health authorities. Today, drug safety is probably regarded as
one of the most important functions in a life sciences company where the life and
death of the company, and literally the patients, are in the hands of the pharmacovigilance function [5].

International Conference on Harmonization (ICH)
Starting around the year 2004 when the ICH released the ﬁrst guideline for risk
management planning (E2E) [6], drug safety has developed into a science assessing
both the positive effects and the adverse (undesired) effects of a drug, also called
the beneﬁt–risk assessment (all effective drugs have undesired effects). For drugs
with very important effects, like lifesaving cancer therapy, more adverse effects are
acceptable than for a product relieving a simple headache. It is all about understanding the balance and taking measures to minimize known and unknown risks.
In a life sciences company, it is the responsibility of the drug safety function to
ensure that the drugs in clinical trials or sold in the market works as intended and
do not cause more harm than good. On a national level, drug safety has huge implications. Costs of illness due to adverse effects of drugs are estimated at $117.4
billion in 2000 for the United States alone [7]. It is hard to comprehend the magnitude of this number, but it is only the ﬁnancial side of the problem. It is estimated
that up to 98,000 Americans die every year due to drug-related events, and an
unknown number of patients experience additional suffering and injuries.

Clinical Trials
Before a drug comes to market, it is studied in patients in clinical trials that aim to
show efﬁcacy of the drug for a particular selected disease in a highly selected sample
of patients. The clinical trials may be large, covering up to 10,000 patients, or very
small, covering dozens to hundreds of patients (e.g., for drugs used for rare diseases
or orphan drugs). The clinical trials aim to deﬁne the safety proﬁle of the drug, at
least for patients with the disease. Such clinical studies are (usually) carried out with
rigorous and highly regulated methodologies but have important limitations in deﬁning the safety proﬁle of the drug. In clinical trials, it is generally only possible to
ﬁnd frequently occurring AEs.
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For example, look at so-called rare events. Statistically speaking, we cannot
be sure that a speciﬁc important AE like heart attack will show up even in a
big study including 10,000 patients. If in this study we ﬁnd no heart attacks, we
cannot be sure that the drug does not cause heart attack – it could just be a
coincidence that the 10,000 patients studied did not reveal a heart attack caused by
the drug. When you make the statistical calculation, you will ﬁnd that you will
need to study 46,000 patients to be 99% sure that you ﬁnd one heart attack where
the risk of getting a heart attack is 1 in 10,000. In other words, studying even 5,000
or 10,000 patients does not give certainty that the severe or rare safety issues
have been identiﬁed before the drug goes on the market for large scale use. This
means that uncommon AEs, and even the fairly common AEs (with, e.g., a frequency
of 1 in 500) will not be picked up until the drug is extensively used in the general
population.
If one million people start using a new drug, it would be expected, in the ﬁrst
year after a product launch, that a “rare” AE occurring in 1 out of 10,000 would be
found in about 100 patients. Should the AE in question be dramatic and rapidly
discovered, such as Stevens–Johnson Syndrome (blistering rash that can be fatal) or
rhabdomyolysis (a severe skeletal muscle injury), it would be regarded as a failure
by the life sciences company. The public expects such events to be found during the
clinical trials before the drug is marketed. However, the fact is that testing of only
5,000 to 10,000 patients cannot pick up such a rare event. Further extending the
clinical trials with longer testing and more patients included in the trials is not feasible due to the enormous costs and the time delay to get the drugs to the patients
that need the drug.
This means that the safety of a drug, after the drug is on the market, depends
on the goodwill and energy of nurses, pharmacists, physicians, and consumers
to report AEs. Without them, no one would know of the infrequent AEs that are
appearing as individual cases after the product is marketed. These people must
take time out of their day to report such events. There is no evident or immediate
gain to the reporter. The gain rather is to society at large, which is largely unaware
of this noble effort. Unfortunately, AEs are rarely reported and important health
risks remain undetected for a long time. In the following section we will take a
closer look at the activities of the whole life cycle of a drug from the preclinical
studies to the Phase IV post-marketing safety studies after the product is put on
the market.

PHASES OF DRUG DEVELOPMENT
The life cycle of a life sciences drug is normally divided into preclinical studies and
four primary clinical phases. These phases include the steps in development after
the discovery of the molecule and begin with early animal studies and actual studies
in humans leading to the active marketing and sale of the drug. All phases are
essential to ensure the safety of a new drug. Each of the phases is summarized in
Table 9.1 followed by more extensive descriptions.
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Table 9.1

Life Sciences Drug Testing (adapted from 21 CFR 312.21 (2005) [8])

Preclinical studies
Studies are actually nonclinical studies involving in vitro (i.e., test tube or laboratory)
studies and trials on animal populations. Wide-ranging dosages of the compounds are
introduced to the animal subjects or to an in vitro substrate in order to obtain preliminary
pharmacokinetic information and to assist life sciences companies in decisions regarding
further development of the test agent.
Phase I
Clinical pharmacology studies in healthy volunteers (10–40) (sometimes subjects) to
determine the safety and tolerability of the drug/product, other dynamic effects, and the
pharmacokinetic proﬁle (absorption, distribution, metabolism, and excretion).
Phase II
Clinical investigation studies in subjects with the target disease, to determine efﬁcacy,
safety, and tolerability in carefully controlled dose-ranging studies. Phase II studies are
typically well controlled and closely monitored, and performed on larger groups
(20–300).
Phase III
Formal clinical trials. Large-scale placebo controlled and uncontrolled studies in subjects
(300–3,000 or more) to gather further information on efﬁcacy and on the safety and
tolerability of the drug or product.
Phase IV
Post-marketing surveillance to expand safety and efﬁcacy data in a large population,
including further formal therapeutic trials and comparisons with other active comparators.

Phase I
Phase I trials are the ﬁrst stage of testing in human subjects. Normally, a small
(10–40) group of healthy volunteers will be selected. This phase includes trials
designed to assess the safety, tolerability, pharmacodynamics, and pharmacokinetics
of a drug.
Phase I trials are almost always conducted in an in-patient clinic, where the
subject can be observed by a full-time medical staff. The subject is usually observed
until several half-lives of the drug have passed and also normally include doseranging studies so that doses for clinical use can be deﬁned. The tested range of
doses will usually be a small fraction of the dose that causes harm in animal testing.

Phase II
Once the initial safety of the therapy has been conﬁrmed in Phase I trials, Phase II
trials are performed on larger groups (20–300 healthy volunteers) and are designed
to assess clinical efﬁcacy of the therapy; as well as to continue Phase I safety assess-
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ments in a larger group of volunteers and patients. If the development fails in Phase
II, it is due to the discovery of poor efﬁcacy or toxic effects.
Phase II studies are sometimes divided into Phase IIa and Phase IIb. Phase IIa
is speciﬁcally designed to assess dosing of the drug, whereas Phase IIb is speciﬁcally
designed to study efﬁcacy of the drug.

Phase III
Phase III studies are randomized controlled trials on large patient groups (300–3,000
or more depending upon the condition) and are aimed at being the deﬁnitive assessment of the efﬁcacy of the new therapy, in comparison with current “gold standard”
treatment. Phase III trials are the most expensive, time-consuming, and difﬁcult trials
to design and run, especially in therapies for chronic conditions.
Once a drug has proven satisfactory in Phase III trials, the results are usually
combined into a large document containing a comprehensive description of the
methods and results of human and animal studies, manufacturing procedures, formulation details, and shelf life. This collection of information makes up the regulatory submission that is provided for review to various regulatory authorities in
different countries for marketing approval.
While not required in all studies, it is typically expected that there be at least
two successful Phase III trials, proving a drug’s safety and efﬁcacy, for approval
from the standard regulatory agencies (the U.S. Food and Drug Administration
[FDA], the Australian Therapeutic Goods Administration [TGA], European
Medicines Agency [EMEA], etc.). The current trend is toward adaptive (live, changing) studies to expedite the process. There are no formal regulations for these trials
in the life sciences industry as of yet.

Phase IV
Postlaunch safety surveillance (Phase IV) is designed to detect any rare or long-term
adverse effects over a much larger patient population and timescale than it was possible during the initial clinical trials. No matter how carefully the earlier phase
studies were designed, it will never be possible to reveal all risks before the drug is
introduced on the market. Where Phase I is intense in the review of every single
patient and every single value, Phase IV involves much less data per patient, but
data will come from a large number of patients.
Unfortunately, it is very difﬁcult to collect reliable data about safety in this
phase. Most of the data collection relies on the goodwill of the health-care staff in
the busy daily routines of a hospital or medical practice. In reality, only a very tiny
fraction of the actual AEs related to a drug are reported and registered in the safety
system after a drug is introduced to the market. Sometimes, additional trials
are conducted in Phase IV to systematically collect safety information from the
general use of the drug. Phase IV studies may be mandated by regulatory authorities
or may be undertaken by the sponsoring company for competitive or other reasons
(e.g., the drug may not have been tested for interactions with other drugs, or on
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certain population groups such as pregnant women, who are unlikely to subject
themselves to trials).
Such adverse effects detected by Phase IV trials may result in the withdrawal
or restriction of the drug from the market. Safety concerns that show up for the ﬁrst
time in Phase IV tend to have disastrous effects for both patients and the company.
Therefore, Phase IV safety problems must be avoided if at all possible. Minor issues
identiﬁed during the development phases must be analyzed in detail before marketing, and any countermeasures must be described in the risk management plan for
the product.
The weakest part of the surveillance in Phase IV is the availability of reliable
data for AEs, drug interactions with other drugs, and information about how many
patients have been exposed to the drug. Efforts are ongoing to improve the information ﬂow, including the post-marketing surveillance project between FDA, the
Massachusetts Institute of Technology (MIT), and the life sciences industry in the
United States, where data will be collected and analyzed directly from the patient
records at the hospitals and medical clinics [9].

LEARNING FROM HISTORY
Development of new drugs is complex and expensive. Ensuring affordable safe
drugs is getting increasingly challenging for the life sciences industry. Understanding
the history of drug development is important to avoid repeating the disasters of the
past and move safe drug development forward at a reasonable cost. Scientiﬁc integrity and high ethical standards are required now more than ever. The history of drug
safety includes cases of negligence, scientiﬁc fraud, greed, and political intrigue.
Following is a pivotal case study that serves as one of the foundation stones for drug
safety as we know it today. (The full case study for Thalidomide is available on the
FDA website and makes interesting reading, further developing the themes in the
following case study [10]).

CASE STUDY 2

The Taste of Death [11]

By the 1930s, it was widely recognized that the Food and Drugs Act of 1906 was obsolete,
but bitter disagreement arose as to what should replace it. By 1937, most of the arguments
had been resolved, but Congressional action was stalled. Then came a shocking development
– the deaths of more than 100 people after using a drug that was clearly unsafe. The incident
hastened ﬁnal enactment in 1938 of the Federal Food, Drug, and Cosmetic Act, the statute
that today remains the basis for FDA regulation of these products.
History of Sulfonamides
Sulfonamide made the headlines in 1936 due to the dramatic cure of Franklin Roosevelt Jr.,
who was suffering from a severe streptococcal infection. The new drug had been ﬂown to
Boston after an appeal from the president’s wife. Another name associated with the early

Chapter 9

Managing Drug Safety Risk

163

sulfonamides is that of Winston Churchill, who is reported to have been cured twice of pneumonia with sulfapyridine, a compound synthesized in 1937. At the same time, clinical use
boomed. In 1941, an estimated 3,450,000 pounds of several sulfonamides were produced and
10–15 million people were treated with sulfa drugs.
Dr. Calhoun
“Nobody but Almighty God and I can know what I have been through these past few days.
I have been familiar with death in the years since I received my MD from Tulane University
School of Medicine with the rest of my class of 1911. Covington County has been my home.
I have practiced here for years. Any doctor who has practiced more than a quarter of a century
has seen his share of death. “But to realize that six human beings, all of them my patients,
one of them my best friend, are dead because they took medicine that I prescribed for them
innocently, and to realize that that medicine which I had used for years in such cases suddenly
had become a deadly poison in its newest and most modern form, as recommended by a great
and reputable life sciences ﬁrm in Tennessee: well, that realization has given me such
days and nights of mental and spiritual agony as I did not believe a human being could
undergo and survive. I have known hours when death for me would be a welcome relief from
this agony.” (Letter by Dr. A.S. Calhoun, October 22, 1937)
The medicine that killed Dr. Calhoun’s patients was Elixir Sulfanilamide. During
September and October 1937, this drug was responsible for the deaths of more than 100 people
in 15 states, as far east as Virginia and as far west as California. The drug and the deaths
led to the passage of the 1938 Food, Drug, and Cosmetic Act, which increased FDA’s authority to regulate drugs. Sulfanilamide, a drug used to treat streptococcal infections, had been
shown to have dramatic curative effects and had been used safely for some time in tablet and
powder form. In June 1937, however, a salesman for the S.E. Massengill Co., in Bristol,
Tennessee, reported a demand in the southern states for the drug in liquid form. The
company’s chief chemist and pharmacist, Harold Cole Watkins, experimented and found that
sulfanilamide would dissolve in diethylene glycol. The company control lab tested the mixture
for ﬂavor, appearance, and fragrance and found it satisfactory. Immediately, the company
compounded a quantity of the elixir and sent shipments – 633 of them – all over the country.
New Drug Laws
As it turned out, the Elixir experience did more than hasten enactment of the 1938 Federal
Food, Drug, and Cosmetic Act. The New Drug section, added to prevent such tragedies, gave
the United States a new system of drug control which provided superior protection while
stimulating medical research and progress. And 25 years later, the Act was credited with
saving the United States from the thalidomide disaster that hit Germany and the United
Kingdom.

REGULATORY INFLUENCES
To address the challenges of persistent drug safety issues, the FDA Safety Act of
2005 proposed in the U.S. Senate to create an independent safety board. This board,
to be called the Center for Post-Market Drug Evaluation and Research would pull
from the market drugs that are using “expedited procedures“; require sponsors to
conduct post-market clinical and observational studies; levy ﬁnes for failing to
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complete post-market study commitments; require labeling changes as needed;
require other risk management techniques (e.g., restricted distribution); require sponsors “to monitor sales and usage … to detect unsafe use”; have an additional limited
preapproval review function; and require the FDA to consider a product’s “risk to
beneﬁt proﬁle” [12].
In light of these proposed changes, the survival of the life sciences industry as
we know it will, to a large extent, be determined by how effectively it can both
manage the exploding costs – direct and indirect – of the emerging drug safety risk
management paradigm, as well as realize the prospective beneﬁts promised by
advances in drug safety. Accomplishing this will require more than just incremental
adjustments to current drug safety practices. Instead, leaders of drug safety must
oversee a profound restructuring of their organization’s drug safety activities at a
strategic level, redeﬁning their mission and mandate, and optimally aligning their
often limited resources – in terms of money, personnel, and time – to maximize the
value of drug safety to their organization’s overall risk management strategy.
This emerging drug safety risk management mandate will require a drug safety
leadership that possesses a skill set, breadth of experience, and strategic outlook that
are not commonly associated with traditional pharmacovigilance activities. Today,
senior management of life sciences companies are struggling to ﬁnd the caliber of
people capable of overseeing an increasingly complex drug safety risk management
responsibility. As the complexity and strategic importance of drug safety continue
to grow, so will the impact and decision-making inﬂuence of the drug safety leadership. Already, some life sciences companies have elevated their drug safety leadership to the senior-most management levels within the organization. Companies that
do not soon follow this trend will place themselves at considerable peril, as their
drug safety groups lack the executive authority and resources to meet the increasingly strategic demands being made upon them.
In addition, the impact of the evolving drug safety risk management paradigm
is being felt far beyond drug safety itself – it is impacting functional areas at all
stages of the life sciences value chain, creating challenges and opportunities throughout the organization. Preclinical and clinical research, for example, are being profoundly changed, both in terms of better informing downstream safety assessment
activities and in terms of more comprehensive understanding of a compound’s
beneﬁt–risk proﬁle at the time of approval. Marketing, too, is feeling the impact, as
it is facing a diminishing ability to inﬂuence the market through post-approval
studies. Portfolio and drug project uncertainty management must also build into their
plans and projections a much more dynamic and uncertain drug safety parameter
than has ever before been required.
Until recently, the traditional pharmacovigilance framework had changed little
over the past several decades. Risk assessment consisted primarily of spontaneous
AE reporting. Validated AEs were almost invariably detected within a year or two
of a product’s launch. Mitigation of the identiﬁed risk followed one of several welldeﬁned paths, including “Dear Doctor” letters from manufacturers, “black box” label
additions, and, in rare cases, withdrawal of the product from the market. Today,
however, drug safety risk management is becoming far more complex and rigorously
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structured. Risk assessment and mitigation are increasingly seen as activities requiring the highest degrees of experience, creativity, and execution. Safety assessment
methods that far exceed the costs and complexity of spontaneous reporting are
becoming increasingly common.
Optimizing the allocation of an organization’s scarce and increasingly costly
drug safety assessment resources will require a careful and sophisticated allocation
of limited drug safety resources. The assessment methods themselves – including
Phase IV trials, observational studies, patient registries, and database mining – differ
substantially both in terms of their costs and the scientiﬁc rigor of their ﬁndings.
The selection of which assessment methods are to be used in support of varied drugs
in diverse patient populations under a particular set of circumstances is becoming
an increasingly important determinant of a drug’s ultimate return on investment. The
correct allocation decisions can profoundly increase a drug’s marketability relative
to competitors’ and minimize the negative consequences of identiﬁed safety risks.
Less than optimal safety assessment choices, on the other hand, are likely to result
in delay or denial of a drug’s approval, or unnecessarily narrow its label – consequences that can carry costs exceeding hundreds of millions of dollars.
Another important factor, only recently coming into play with respect to drug
safety assessment, is the heightened willingness of regulatory agencies to enforce
timely completion of the industry’s post-marketing commitments. Traditionally,
post-marketing studies lacking a deﬁnite marketing purpose would routinely languish, with few, if any, reaching completion. As a consequence, there was no effective cost to committing to a post-marketing commitment in exchange for a regulatory
approval – the post-marketing commitment could always be, and generally was, left
undone. Today, however, the failure to complete an agreed-upon post-marketing
commitment in a timely manner threatens to result in the cancellation of an approval,
a highly restricted label, or the potential for hundreds of millions of dollars in ﬁnes.
In addition, the results of any post-marketing commitment must increasingly be
made publicly available. In this setting, post-marketing commitments carry very real
consequences for the industry, in terms of resources consumed and information –
both positive and negative – disclosed about their drugs.

CASE STUDY 3

Lessons from Vioxx [13]

The withdrawal of Merck’s Vioxx (rofecoxib) is often cited as a case where improved safety
assessment was needed. In fact, although the Vioxx withdrawal does hold important lessons
for drug safety risk management, its relevance for safety assessment is negligible – indeed
the drug’s propensity to cause cardiovascular side effects was ﬁrst noted long before it was
brought to market. The true failure in the case of Vioxx was instead one of inadequate risk
mitigation, rather than assessment – essentially, the failure to effectively follow up on the
identiﬁed safety risk and fully characterize its impact on the drug’s beneﬁt–risk proﬁle.
There is another important lesson to be drawn from the Vioxx withdrawal, however,
which could have far greater implications on the life sciences industry’s drug safety risk
management practices in the coming decades. That is the fact that the evidence that ultimately
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triggered the Vioxx withdrawal was the result of a retrospective database study conducted by
a third party, at very low cost. There can be little doubt that Vioxx will not prove to be the
last billion-dollar drug subject to similar analysis, profoundly increasing the risk of safety
withdrawal not only to the industry’s emerging generation of drugs but also to its currently
marketed portfolio. Although it is not yet widely recognized, the value of the industry’s collective portfolio of marketed drugs measured on a risk-adjusted basis will be profoundly, and
negatively, impacted by the emergence of accessible, low-cost (and low-quality) safety signaldetection methods.

In 2005, the FDA announced the creation of a Drug Watch website, on which
the agency planned to post notices of suspected – but not scientiﬁcally validated –
AEs [14, 15]. Combining several health-care provider databases, collectively possessing treatment and outcomes data on over 20 million patients, the FDA plans to
use – and make available to others – this safety data initiative to engage aggressively
in data mining to unearth prospective safety concerns. The willingness of the FDA,
for the ﬁrst time in its history, to routinely post safety information that had not been
scientiﬁcally validated was in itself enough to raise serious concerns within the life
sciences industry. If the Drug Watch system is ultimately populated by the many
non-validated safety indicators (often called “ﬂags”) likely to result from the safety
data initiative, the negative consequences for both the life sciences industry and the
public health may be substantial.
The FDA and the EMEA, in combination with the harmonization efforts of
the ICH (International Conference on Harmonization of Technical Requirements
for Registration of Life sciences for Human Use), have released a series of drug
safety-related guidance documents in recent years. The most signiﬁcant of these
have been:
• Premarketing Risk Assessment (July 2004) [16]
• Development and Use of Risk Minimization Action Plans (Risk MAPs)
(March 2005) [17]
• Good Pharmacovigilance Practices and Pharmacoepidemiology Assessment
(March 2005) [18]
• E2E Pharmacovigilance Planning (April 2005) [19]
• FDA “Drug Watch” for Emerging Drug Safety Information (May 2005) [15]
While generally providing important guidance to the life sciences industry with
respect to the regulatory authorities’ evolving drug safety risk management expectations, these initiatives left unresolved, and even raised new, safety issues
including:
• The heavy emphasis placed on safety data mining for signal assessment
• Inadequate clariﬁcation of the circumstances in which a Risk MAP would
be required, and in which a previously established Risk MAP could be
modiﬁed
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• The possible requirement of larger safety studies for follow-on than for ﬁrstin-class drugs
• Inadequate harmonization between FDA and EMEA initiatives
• The desire for more deﬁnite and actionable language
• The FDA’s call for increased patient diversity in Phase III studies.
More generally, further guidance would be helpful on how these regulatory
safety initiatives should be applied in practice, particularly from a strategic perspective. Many drug safety leaders had previously experienced what they describe
as “post-marketing commitment creep” in which the agency inexorably drives a
previously agreed-upon post-marketing commitment forward, even far beyond
its possible relevance to the issue it was originally intended to address [18].
Despite these concerns, however, drug safety leaders consistently express their
desire for a strong regulatory agency to establish drug safety standards and practices.
They recognize that the recent spate of safety withdrawals had caused serious political damage to the FDA and EMEA, signiﬁcantly undermining the conﬁdence of
legislative bodies and patients in the agencies’ ability to ensure the safety of approved
drugs. The result has been a confrontational series of legislative hearings on drug
safety in both the United States and Europe with some legislators calling for drug
safety to be removed from the existing agencies’ remit. Any shift of drug safety
oversight from a regulatory to a legislative forum, however, is also necessarily a
shift from a scientiﬁc to a political forum – a change which neither the life sciences
industry nor regulatory agencies believe is in the best interests of public health.

RECENT REGULATORY DEVELOPMENTS
In response to growing public concern with health risks posed by approved drugs,
the FDA and the Department of Health and Human Services announced a series of
steps to address drug safety. These include asking the Institute of Medicine to
convene a committee to assess the U.S. drug safety system, and to make recommendations to improve risk assessment, surveillance, and the safe use of drugs.
In its report, The Future of Drug Safety: Promoting and Protecting the Health
of the Public [5] the Board on Population Health and Public Health Practice committee considered the drug safety system as the sum of all activities conducted by
FDA and other stakeholders to monitor, evaluate, improve, and ensure drug safety.
Although much of the committee’s work was focused around the drug review,
safety surveillance, and related activities of the Center for Drug Evaluation and
Research (CDER), the committee also reviewed some key aspects of the roles and
considered the potential contributions of the life sciences industry, the academic
research enterprise, Congress, the health-care delivery system, patients, and the
public.
During its research, the committee found that:
1. There is a perception of crisis that has compromised the credibility of the
FDA and of the life sciences industry.
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2. Most stakeholders – the regulators, the industry, consumer organizations,
Congress, professional societies, health-care entities – appear to agree on the
need for certain improvements in the system.
3. The drug safety system is impaired by the following factors: serious resource
constraints that weaken the quality and quantity of the science that is brought
to bear on drug safety; an organizational culture in CDER that is not optimally functional; and unclear and insufﬁcient regulatory authorities particularly with respect to enforcement.
4. The FDA and the life sciences industry do not consistently demonstrate
accountability and transparency to the public by communicating safety concerns in a timely and effective fashion.
Noting that resources and therefore efforts to monitor medications’ risk–beneﬁt
proﬁles taper off after approval, the committee offered a broad set of recommendations to ensure that consideration of safety extends from before product approval
through the entire time the product is marketed and used.
Recommendations include:
• New labeling requirements and advertising limits for new medications
• Clariﬁed authority and additional enforcement tools for the agency
• Clariﬁcation of the FDA’s role in gathering and communicating additional
information on marketed products’ risks and beneﬁts
• Mandatory registration of clinical trial results to facilitate public access to
drug safety information
• An increased role for the FDA’s drug safety staff
• A large boost in funding and stafﬁng for the agency.
In addition, McClellan [20] noted that although substantial disagreements
remain about some aspects of reform, now is the time for Congressional action on
drug safety. Several conclusions are clear. First, the FDA needs more resources, and
the only feasible way to provide them this year is a combination of greater user fees
and the maximum possible increases in federal appropriations. Second, new regulatory authority or organizational changes may help, but the promise of such reforms
should be weighed against their potential deleterious effects on access to treatments.
Finally, it is possible to implement a much more systematic approach to post-market
monitoring of drugs and to promoting the effective use of medications, by augmenting FDA resources with the rapidly growing array of electronic resources related to
drug use.
Such an approach will help to minimize the safety problems and scientiﬁc
disagreements that accompany prescription drug use when evidence is limited –
without pushing the pendulum toward excessive restrictions on access to valuable
drugs.
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FACTORS AFFECTING SUCCESSFUL DRUG SAFETY RISK
MANAGEMENT PROCESSES
In discussions with the life sciences industry’s drug safety leadership about the challenges and opportunities that are facing them, a consensus of critical success factors
emerged [21]. The large majority of drug safety executives agreed that most or all
of these factors would likely prove essential to their successful development of nextgeneration drug safety risk management processes. These factors are discussed in
the following sections.

Know What You Know
Drug safety knowledge must be integrated longitudinally across a compound’s life
cycle, from its early discovery to the conclusion of its marketed life, as well as across
the organization’s entire product portfolio (including both successful and failed
compounds).

Know What You Do Not Know
Relevant gaps in safety understanding must be identiﬁed as early as possible, and it
is particularly important that they be ﬁrst identiﬁed by the company itself rather than
by a third party (and most especially, prior to the regulatory agencies).

Have a Plan
The regulatory agencies increasingly expect not only that a drug presented for
approval will be accompanied by a comprehensive and detailed plan for ﬁlling in
relevant gaps in safety knowledge, but also that the agency itself will have been
involved in the framing and development of that plan from as early as end-of-Phase
II meetings. Today, the failure to have an acceptable drug safety risk management
plan in hand at approval will almost certainly result in a limited label, a delay of
approval, or perhaps an outright denial. Care should be taken that the plan developed
is practical and executable within a reasonable time frame (i.e., companies must
ensure that sufﬁcient patients, drug, and clinicians will be available, and that the
necessary clinical research organization has enough capacity). A proposed plan that
is accepted by the agency will almost certainly have to be completed on schedule
and will be difﬁcult to modify.

Have a Business Case
Many drug safety assessment methods are very costly in terms of money, personnel,
and time – and increased enforcement of post-approval commitments makes these
costs real. In addition, it is more frequently becoming the case that drug safety
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leaders feel compelled to propose risk management activities proactively, before
they have been suggested by the regulatory agencies themselves. This is, in large
part, to avoid the risk of being burdened with a far more difﬁcult, and probably less
useful, risk management effort proposed by the agency itself. Proactively incurring
large post-approval expenses, however, continues to raise the eyebrows of many
among senior management.
To ensure that drug safety risk management activities will receive support – and
ideally additional resources – from the highest levels of management, it is essential
that proposed efforts be supported by a robust business case. This case should
speciﬁcally and quantitatively justify the proposed action as yielding the greatest
possible return on investment in terms of both increasing the probability of timely
approval and mitigating known and unknown safety risks.

Align Resources Early
Today, too many companies begin planning their post-approval drug safety risk
management activities only shortly before their approval meetings, a practice which
raises many unnecessary risks. Failure to initiate planning early means it is less likely
that any proposed plan will meet the regulatory agency’s expectations, likely resulting in approval delays or narrowed labeling. Delayed planning also raises the risk
that it will be difﬁcult to obtain the internal buy-in necessary to support the allocation of resources required to design and execute a proactive risk management plan.
As a result, even if a proposed plan is agreed by the agencies, the additional time
required to align the necessary resources will constitute an unnecessary delay in
ultimate approval or full labeling.
Assuming that even a modestly successful drug generates $400 million per year
in revenues, each day of delay to reaching market represents more than $1 million
in lost revenues. Ideally, any post-approval risk management plan should be planned,
and resources aligned, sufﬁciently early that it can be launched immediately following approval by the agency.

Leverage Drug Safety Strategically
The strategic implications of more effectively managing a drug’s beneﬁt–risk proﬁle
extend far beyond the drug safety group itself. It reinforces the credibility of the
company with the regulatory agencies, facilitating timely approvals of their compounds. Similarly, it reinforces the perception among patients and physicians that
the company is truly committed to the safety of the patients who take its drugs, and
not merely to making another dollar – a perception that can prove extremely valuable
in offsetting legal liability risks. A stronger brand and reduced risk of legal liability
also increases the organization’s implicit value, especially relative to that of its
competitors lacking a similarly disciplined drug safety risk management approach.
In addition, functional groups within life sciences companies as diverse as marketing, licensing, and portfolio and risk management will be powerfully impacted by

Chapter 9

Managing Drug Safety Risk

171

the changes in drug safety risk management. Whether this impact will ultimately
prove to be positive or negative will be largely a function of how well-informed an
approach these functional groups take to working with their rapidly evolving drug
safety colleagues.

PREPARING FOR THE FUTURE
The evolving drug safety risk management paradigm raises a wide variety of challenges and opportunities. The industry’s ability to respectively overcome and achieve
these in the coming months and years will largely be a function of the preparatory
actions taken today.
The life sciences industry already faces an almost debilitating shortage of personnel possessing the experience, judgment, and skill sets needed to manage today’s
increasingly complex and often mission-critical drug safety activities. This situation
will only be further aggravated as these activities become even more complex and
more frequently required. The consensus among drug safety leadership was that it
takes a minimum of 2 years to bring a reasonably capable person up to the level
where they can manage most aspects of a major drug safety risk management project
[21]. As a result, it is imperative that the industry begins today to prepare the professional drug safety leadership of tomorrow, on both a strategic and an operational
basis. Keys to doing this effectively will be:
• Deﬁning as concretely as possible the speciﬁc skills that will be demanded
of that drug safety leadership (an optimal drug safety leadership “capabilities
proﬁle”)
• Establishing mechanisms for evaluating current and prospective drug safety
managers (a drug safety leadership “scorecard”)
• Identifying means of addressing gaps (a drug safety leadership
“curriculum”).
Today, much of drug safety risk management decision making is done in a
reactive, “seat-of-the-pants” fashion, in last-minute response to regulatory demands
or unforeseen information that negatively impacts a drug’s beneﬁt–risk proﬁle. Over
the next several years, the operational details of various drug safety risk management
tools will become more standardized (e.g., best practices will be identiﬁed, gold
standard vendor solutions will be offered, and so forth). Even with a more standardized toolbox in its possession, however, the industry will still be tasked with making
decisions about which tools are the optimal ones to use in particular circumstances.
In other words, life sciences companies will be charged not only with how to best
execute drug safety risk management activities (e.g., best drug safety practices), but
also how best to govern the process of choosing the most appropriate safety activities
in the ﬁrst place (e.g., good drug safety governance).
Beyond the optimization of drug safety resource allocation, well-deﬁned
drug safety governance standards can also clarify the point at which an individual
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company or drug safety leader has met a recognized standard for safety assessment
and mitigation (i.e., the point at which they have “done enough” to optimize their
drug’s beneﬁt–risk proﬁle). Such clarity contributes substantial efﬁciency and predictability to drug safety decision making and planning. Perhaps equally as important, it can also make an important contribution to a company’s (or a drug safety
manager ’s) legal position in the increasingly likely event that an AE results in
litigation.
In the coming years, drug safety will continue to move further away from
its traditionally isolated pharmacovigilance role, and will instead have a growing
impact on functional activities across its organization. Careful management can
make a substantial contribution to maximizing the positive, and minimizing
the negative, consequences of these impacts. Already, for example, changing drug
safety practices have largely eliminated post-approval studies as a means by which
a company’s marketing department can generate clinical data of competitive value.
The expanding use of post-approval drug safety assessment studies, however,
can play a key role in ﬁlling that gap, if carefully designed and executed with that
goal in mind. Indeed, by arming their sales representatives with rigorous safety
information, many companies may ﬁnd themselves reestablishing the kinds of
substantive relationships with physicians that have been largely lacking over the
last couple of decades. In essence, this represents a shift in the oft-perceived role of
the life sciences sales representative from that of an aggressive pill pusher to a
trusted advisor.
Similarly, the growing body of well-characterized safety data can become a
powerful tool for negotiating more advantageous terms with private and governmental health-care payers. At the broadly strategic level, these same safety data can
enable better-informed and more conﬁdent decisions about licensing opportunities
and overall portfolio management. Much of the promise of the emerging drug safety
paradigm hinges upon whether the drug safety leadership will assume an increasingly strategic role within their organization. Ultimately, every successful life sciences company will need to establish a drug safety risk management position at the
highest levels of their organization – essentially, a chief safety ofﬁcer. Several drug
safety leaders have already made considerable progress in this direction. Nevertheless,
at many companies, there is still reﬂexive resistance to the growing importance of
the drug safety leadership within the organization.
In part, this resistance is a function of senior management’s recollection of the
often-limited strategic capabilities of the traditional pharmacovigilance leadership
of past years. In part, it is an artifact of the truism that drug safety has traditionally
been the bearer of bad news – after all, a drug can never be proven safe, only unsafe.
Overcoming such resistance may require a considerable period of time, a catastrophic safety event, or (preferably) an objective and highly quantiﬁed business
case for a strategic drug safety risk management function. To the extent that such
a business case can justify the explicit beneﬁts gained and implicit risks avoided
via a strategic drug safety function, it can create a compelling imperative for its
creation.
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CONCLUSION
In order for the life sciences industry to achieve its mission to promote and protect
the public health, it must work with the regulatory authorities and the medical community to balance expeditious access to drugs with concerns for safety. It must be
fully committed to doing its part to improve continuously the quality of its drug
safety systems.
However, a drug safety system of the highest possible quality should not be
confused with a system in which drugs are risk-free. Because there are some risks
whenever anyone uses a medication, safety considerations involve complex judgments by the health-care community, patients, and consumers, who must constantly
weigh the beneﬁts and the risks before deciding to use a medical product. Understanding
a drug’s risk–beneﬁt proﬁle necessarily evolves over the drug’s life cycle.
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Developing Program Strategy
Pete Harpum

INTRODUCTION
The subject of strategy is wide-ranging, and littered with differences of opinion on
the meaning of strategy, how strategy should be developed, where strategy stops
and tactics start, how to go about creating effective strategies, and how to transition
strategy into implementation. While recognizing this backdrop to the subject, the
truth is that organizations and individuals continue to think strategically, articulate
those strategies – albeit in many different forms – and then work in such a way that
attempts to ensure the intended strategy is achieved.
Resistance to spending signiﬁcant time and effort on developing program strategies is not uncommon, both in product development teams and senior management.
A frequently cited view is that product development is so inherently risky that
developing strategy is a pointless exercise. The product will either fail at some stage
of development due to technical reasons, or the environment will change so dramatically that the strategy will not be relevant anyway. However, when they assess the
reasons for poor program performance, life science organizations ﬁnd that technical
problems explain only about half the performance issues experienced. The majority
of the remainder of the causes relate to poor program strategy or constant changes
to program strategy. Improving the development of program strategy is therefore
vitally important to improve product development: to reduce time slippage; to
reduce budget overruns; and to increase the utilization rates and efﬁciency of specialists working within functions’ projects (i.e., to reduce the rework carried out).
This chapter describes how strategy is developed and implemented in new
product development programs for drugs and medical devices. For expediency, the
detailed differences between strategy development for early stage research (discovery), and the preclinical, Phase I, Phase II, Phase III, and Phase IV development
phases (and the equivalent device design stages) are not laid out and explained. The
process for facilitating the creative thinking needed to generate high-quality strategic
Portfolio, Program, and Project Management in the Pharmaceutical and Biotechnology
Industries, Edited by Pete Harpum
Copyright © 2010 John Wiley & Sons, Inc.
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alternatives is similar whatever stage of the life cycle the product has reached. The
knowledge needed to generate strategies for each phase is clearly different, so it is
critical to ensure the right knowledge is brought to the creative thinking process
when needed.
The chapter starts off with a review of business strategy, as generally understood
in the literature, in order to provide the reader with context for the discussion on
program strategy development. Development of program strategy follows in the
second section of this chapter. In this part of the chapter, a detailed step-by-step
approach to creating high-quality strategies is discussed. Checklists are provided of
the contents of complete program strategies.
Throughout the text and graphics, the word product is used to mean either a
drug molecule/compound or device. The terms portfolio, program, and project, are
used with the same meanings as deﬁned in Chapter 4. An Overview of the
Organization and Processes of Portfolio, Program, and Project Management.

OVERVIEW OF STRATEGY
This chapter is not intended to cover in detail the creation of organization-speciﬁc
corporate strategies. Nevertheless, the related topic of why a ﬁrm exists is relevant
to the creation of program strategy in life science companies. Program leaders are
not usually expected to contemplate the existence of the ﬁrm they work for, but
perhaps occasionally reﬂecting on this subject is helpful in the process of creating
a range of potential product development strategies.
The need for ﬁrms to exist was addressed originally by neoclassical economic
theory and more recently by the transaction cost paradigm. It is argued by Coase [1]
that “ﬁrms arise voluntarily because they offer a more efﬁcient method of organising
production” than a market with no ﬁrms, that is, one comprising sole traders only.
Walker [2] summarizes Coase’s theory as follows: “… those who wish to trade will
do so through ﬁrms which exist in the market or through creating a new ﬁrm to carry
out the trade or through expanding their existing ﬁrm to cope with the additional
trade, depending on which alternative generates the lowest transactions costs” (this
author ’s italics). In an increasingly price-sensitive health-care market, program
leaders working with their functional project teams should consider how their programs can contribute most effectively to the prosperity of their companies and make
available medication to patients, by constantly thinking creatively about lowest cost
transaction strategies for the development of products.

Deﬁnitions of Strategy
The deﬁnition of the word strategy is difﬁcult to pin down. Mintzberg et al. [3]
has long argued that there is no single way of looking at strategy. It is a word that
has always been used to mean different concepts and approaches. Accepting the
reality of multiple approaches and deﬁnitions of strategy helps to understand
the subject better. Some of the varying opinions as to what strategy means are listed
as follows:
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• “… the general direction in which the [companies] objectives are to be
pursued” [4]
• “… strategy is the handful of decisions that:
Drive or shape most of a company’s subsequent actions
Are not easily changed once made, and
Have the greatest impact on whether the company’s strategic objectives are
met” [5]
•“Strategy is the direction and scope of an organization over the long term,
which achieves advantage in a changing environment through its conﬁguration of resource and competences with the aim of fulﬁlling stakeholder expectations.” [6]
䊊
䊊
䊊

Mintzberg [3] proposes there are two main sources of strategy – deliberate and
emergent – and it is likely that there is a balance of both forms of strategy creation
at any one time in an organization. Deliberate strategy is planned for at senior levels
in the organization, following a formal strategy development process. Emergent
strategy arises from within the organization and is organic in nature. People identify
opportunities for alternative or additional strategic actions, and these are captured
and incorporated into the strategic direction of the organization. It is probable that
strategy will be mainly deliberate during times of relative stability, with few emergent strategies being realized (although some ﬁrms actively seek high levels of
emergent strategy through empowerment of people and high tolerance for innovative
thinking, leading to strategic insight). During times of great uncertainty and turbulence in a business, emergent strategies may predominate as crises are dealt with by
people relying on their experience and intuition, due to the lack of time (or leadership) available to create deliberate strategy. The balance will change over time as
the organizational context of strategy formulation and implementation changes.
A great deal of emergent strategy in life science companies is the result of
information gathered from the work carried out as part of research and development
programs. New knowledge gained from running studies, and creative thinking by
people in functions, lead to new ways of contemplating products for the market.
Ensuring the information and ideas ﬂow upward effectively to the corporate level,
to inﬂuence or indeed create emergent strategy, is vital if increasingly differentiated
products are to be developed.
Strategy also occurs in two distinct parts of the organization – at the corporate
level and at the level of the business unit or therapy/disease area. Corporate strategy
is about moving the entire organization toward long- and short-term goals, to ensure
the overall group remains proﬁtable – its survival is of primary importance. Business
unit or therapy/disease area strategy is likely to be more focused on ensuring the
right unmet medical needs are met, and ensuring proﬁtability in its own market place,
feeding the operating margin back to the company’s central accounting system. This
situation can be represented as in Figure 10.1.
In order for the organization to get commitment from its employees (and
owners, public or private), there is a need for the strategies at both corporate and
therapy/disease area levels to be fully and clearly articulated, and disseminated
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throughout the organization. The ease with which this will happen will be dependent
on the corporate culture and whether it is considered to be important for the strategy
to be kept secret from competitors (meaning that it is not made explicit within the
organization either). However, when all employees understand what the corporate
and therapy/disease area strategies are, they are more likely to be motivated toward
achieving the intended outcome of the strategies.

General Models for Developing Strategy
There are two important models that succinctly identify some of the factors that need
to be addressed in the strategic management process. These models do not in any
way represent the fullness of strategic thinking, but only the traditional mechanistic
(or prescriptive) [8] approach. There are many other considerations which may
inﬂuence strategy formulation and implementation (power relationships, corporate
culture, environmental considerations, etc.), and these should be considered throughout the work to develop strategies.
The classic strategy model (Fig. 10.2) uses strengths, weaknesses, opportunities,
and threats (SWOT) analysis as its central technique, acknowledging that the envi-
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ronment in which the organization exists is crucial in determining strategy. The
environment is “scanned,” taking account of political, economic, social, technological, legislative, and environmental factors – the so called PESTLE analysis. Corporate
competencies and resources are then assessed to identify strategies which the ﬁrm
can effectively carry out, and strengths, related to the product(s) and market focus,
are matched to determine the selected strategy. This model is the basis of the process
used to develop program strategy, described in the second section of this chapter.
Porter developed the Five Forces Model to undertake structural analysis of an
industry during the 1980s [9]. The model is used to understand the structure of an
industry, as deﬁned by the competitive forces existing. From this, the opportunities
and threats that exist and the potential for proﬁtability can be assessed in the industry. “The ﬁve forces determine industry proﬁtability because they shape the prices
ﬁrms can charge, the costs they have to bear, and the investment required to compete
in the industry” [10]. The ﬁve forces are:
1.
2.
3.
4.

Threat of new entrants
Bargaining power of buyers
Threat of substitute products or services
Bargaining power of suppliers.

All four of which impact on:
5. Rivalry among existing competitors.
Porter identiﬁes that the ﬁrm’s strategic action can inﬂuence the ﬁve forces, by
altering the basis on which competition is won or lost. Hence, strategy formulation
and implementation are reactive or proactive actions to respond to the competitive
environment an organization exists in.
There is at least one underlying fact regarding strategic planning – it always
involves uncertainty [11]. Uncertainty about the accuracy of the information input
to the strategic planning process, uncertainty that the method of analysis that has
been used will provide appropriate strategic options, and uncertainty that carrying
out the strategic action decided on will have the desired effect on the industry environment and/or the organization’s proﬁtability (or survival). Hence, there is uncertainty about formulating the correct strategy and there is uncertainty about effectively
implementing the strategy chosen. The uncertainty associated with the strategy must
be assessed and understood – remembering that uncertainty does not only have
negative connotations; for example, proﬁtability may be greater than anticipated due
to the effects of an uncertain situation being better than anticipated as the strategic
action(s) come into effect.

The Business Planning Cycle
The business planning cycle is often interpreted to be a mechanistic process for
allocating resource, both human and ﬁnancial, for a future period of the organization’s existence. Indeed, in many ﬁrms, this may in fact be what is meant by business
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planning. However, in companies where strategy formulation and implementation
are explicitly acknowledged to be crucial to the future proﬁtability and survival of
the ﬁrm, business planning becomes strategic planning.
Strategic plans have a dual function: ﬁrst, to communicate the strategy at a
detailed level and identify the method of implementation, and second, to act as a
control device. The communication aspect of the plan informs people in the organization (and those external to it) of the intended strategy, and the consequences of
the strategy being implemented. They not only communicate the intention of the
strategy, but also the role that the employees have to take in its implementation.
The control aspect of the strategic program assesses not only performance toward
the implementation of strategy, but also behavior of the organization as the strategic
actions take effect – has the behavior of the ﬁrm adjusted as predicted by the strategy? This then forms the feedback loop anticipated in a control system.
We can now review how product development programs come into existence
in the organization. The preceding discussion has explained how the ﬁrm determines
the direction in which it is going – how it is going to maintain or increase proﬁtability, which therapy or disease areas it believes it should be working in, or even
how it is going to survive a particularly difﬁcult trading period. The outcome of the
strategy process will be a series of actions – the implementation of the strategy.
Some actions will be directed toward the organization’s structure, perhaps to change
it wholesale (by merger or acquisition) or to reinforce certain key competencies (e.g.,
by forming or closing a business unit or therapy/disease area). Some strategies may
be about the ﬁrm’s positioning in the market, for example, whether to change generic
strategy such as cost leadership on one or more products. Other actions may be
related to directing research and development in particular directions, or to developing speciﬁc new products to meet a predicted or latent unmet medical need.
A great deal of these strategic actions can be recognized as creating change.
Change necessarily involves moving from an initial condition to a deﬁned end condition (or indeed sometimes undeﬁned end condition, as in some open-ended research
environments), under circumstances of uncertainty. High-quality, outcome focused,
program and project management is accepted as the approach for creating the necessary change. Therefore, it is inevitable that work to achieve corporate strategic goals,
including the development of new products, is carried out through the management
vehicle of programs and projects. Figure 10.3 illustrates how programs “fall out” of
the strategic plan, at both the corporate and therapy/disease area levels of strategy
formulation and implementation.
Prior even to the need to allocate money and human resource to potential programs, there is frequently the need to decide which of several competing programs
should receive resource allocation and money (and also management attention, since
this is usually a scarce resource), and in what priority order. This will be the case where
there are several alternative ways of achieving the corporate and therapy/disease
area strategies. Evaluating each program is a complex task, since a great variety of
data need to be collected. There will always be uncertainty in the data collected, and
then in the information produced as a result of the analysis. This is the work of
the portfolio management processes (described in detail by Bennett in Chapter 5).
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area strategies
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Figure 10.3

Portfolio management
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The origination of programs from strategy (after Cleland and King) [12].

Scenarios Within Which Programs Develop
Strategic Options
The ways in which the speciﬁc strategies can be developed for life science development programs will be covered in the next section. Before proceeding to that section,
it is useful to look at an important difference between corporate scenarios and
program strategic options. The words scenario and option are often used synonymously, and this leads to confusion.
Corporate Scenarios
A corporate scenario is a description of a potential future that the organization may
ﬁnd itself operating within. Corporate strategies attempt to ensure the organization
reaches a deﬁned situation (a strategic vision) based on a given corporate
scenario.
The PESTLE and SWOT analyses carried out during the corporate level
strategy development process provide the information on which several future corporate scenarios are created. Each scenario will deﬁne multiple factors, such
as disease areas with high unmet medical needs; the competitive environment;
medical and regulatory trends; the organization’s portfolio at the point in the future;
different forward views of the organization’s product pipeline; and so on. Only
one scenario is used as the basis of setting the corporate strategy. There may be
some contingency planning done at the corporate level to ensure organizational
preparedness for an alternative scenario coming about in the future. But a single
scenario is taken to be the most likely, and corporate strategy is set based on
that scenario.
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Figure 10.4 Relationship between scenarios and options (adapted from Morris and Jamieson) [13].

Strategic Options
The creation of several alternative program strategies allows decision makers to
assess a number of strategic options a program could follow. This means that a wide
range of alternative ways (i.e., strategies) of delivering the work to the next decision
point is required.
The program team needs to understand the details of the corporate scenario
which the program strategies are intended to deliver for. This detailed understanding
allows the team to create a number of alternative strategic options, which decision
makers are able to review, assess against the higher-level strategies (corporate and
therapy/disease area), and from which they can choose the most effective strategy.
The very fact of having multiple strategies available for discussion means additional
creative insight from portfolio management and therapy/disease area management
can be brought to bear on the best strategic option to take forward for the program.
In summary, there are multiple program-level strategic options generated for
review (and one is approved), based on information provided for a single scenario,
on which the higher-level strategies are predicated. See Fig. 10.4.
In the second section of this chapter, where the development of program strategies is covered in detail, the phrase strategy option is not used, and the less ambiguous phrase alternative strategy is used.

DEVELOPMENT OF PROGRAM STRATEGY
Now that the context and general business view of strategy has been given, this
section of the chapter looks in detail at the process of developing program strategies
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for life science products. First, the timing of when strategy needs to be developed
is reviewed, then the work to develop the strategies is discussed.
The program strategy has two aspects to it. First, the program strategy describes
the drivers of the strategy and the goals and objectives for the product, all the way
to launch (and possibly beyond), and a high-level view of how the program will
move toward launch. Second, it describes the program strategy to get to the next
stage-gate decision making point.
Program strategy is speciﬁc to the program, but needs to reﬂect and be integrated
with the therapy/disease area and corporate strategies that exist above it.

The Timing for Developing Program Strategies
The progression of product programs from initiation through to manufacturing and
launch is controlled (or at least should be) by some form of life-cycle process (often
called a stage-gate process). For drug products, the life cycle generally follows the
industry standard life cycle: research/discovery, preclinical, Phase I, Phase II, Phase
III, launch, postlaunch (Phase 4), with company-speciﬁc milestones inserted between
the gates. For medical devices, the life cycle is determined by a design control
process with the following general design stages: requirements, concept, detail
design, veriﬁcation, validation, transfer, and postlaunch.
The initial strategy for a product development program is generally set at the
beginning of the development life cycle (when the new chemical entity emerges
from discovery for drugs, or when the need for a device is accepted and requirements
are identiﬁed). As the product moves through the life cycle, the overall strategy to
launch is reviewed and reﬁned, and alternative strategies to move the product
through the next phase of the program are developed. (Emerging data from studies
and design work may also call for the overall strategy to be changed.)
Figure 10.5 shows only three stage gates, which represent part of either the
drug or the device life cycle. The lengths of the arrows are not meant to imply relative amounts of time for the different processes (detailed program planning, execution of program plan, develop next phase strategy) to be carried out. While it is
obvious that the execution of the program plan occurs during a stage or phase,
what is less obvious is that the strategy development for the next phase needs to
begin well in advance of the stage gate. It is at the stage gate that the decision is
made as to which of the multiple alternative strategies created by the program team
should be chosen.
Note also that detailed planning does not begin until after the stage-gate decision
has been made. The detailed planning for the later stages of product development
programs can take a considerable period of time, 3 months or more not being
unusual. The amount of time and effort required to create really effective sets
of alternative strategies is also often overlooked or misunderstood by people involved
in new product development work. Even in the early stages of the life cycle,
the creation of really good sets of alternative strategies can take between 3 and 6
months.
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The Strategy Development Process
The way in which life science organizations develop program strategies varies
widely in detail but is broadly similar at a generic level. The process is shown at
Fig. 10.6. Note that the process diagram is identical in structure to the “classic
strategy model” shown in Fig. 10.2. One of the implications of the model is that
some work is done in parallel (e.g., the environmental scan and resource analysis).
The information generated during these separate pieces of work will have a relationship to each other. Therefore, the reality of creating strategies is that many of the
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areas of work are iterative, with interim ﬁndings reviewed together, to understand
the broader picture. Another round of information gathering is then carried out, and
the ﬁndings are again reviewed.
In theory, the entire process should be carried out prior to every stage gate in
the life cycle. In reality, this is often not necessary, particularly where the elapsed
time between stage gates is less than 12 months (which is usually the case for device
development programs). However, even when the full process is not followed, it is
worthwhile making a quick check that the information outputs from each part of the
process have not changed since the previous time the strategy was reviewed.
The strategy development process is described below, with each box in the
diagram explained in detail.
Corporate or Portfolio Strategy
Understanding the overall corporate strategy, and how that strategy is expected to
be operationalized through the corporate and therapy/disease area portfolios, is
essential. Alternative strategies developed for the program must show clearly how
the development of the product will form a cohesive and integrated part of the overall
corporate strategic effort. This point is often overlooked by program leaders and the
managers of the functional projects, who form the program team, and will together
create the program strategies. It is easy to be concerned with the day-to-day bustle
of managing the progress of the drug program (this is still happening since the
strategy development occurs during the current phase of the life cycle). But it is
vitally important that the program leader and functional project managers are able
to spend time interrogating, reviewing, checking, and generally understanding the
corporate and portfolio strategies.
Some organizations document these strategies well, many do not. The lack
of documentation is however not an excuse for failing to gain the requisite knowledge. Program leaders should either go to, or bring to the team, the people responsible for these higher-level strategies. They should ask these people to explain
the thinking behind the strategies, and gain a clear understanding of the scenario of
the future that these strategies have been developed to account for. When program
leaders help senior managers to understand why the team needs the information
so much – to ensure the team develops strategies from the very beginning that
support the organizational strategies – senior managers will ensure the team is
fully briefed.
Another advantage of getting engagement from the right senior decision makers
and strategists early in the process is that they will be more likely to give time to
the team as the alternative strategies are iteratively developed. This will help shape
the program strategies toward the expectations of the decision makers, before the
decision needs to be made at a stage-gate meeting. Hence, the likelihood of the
decision makers rejecting all the proposed alternative strategies should be reduced
to near zero. This saves time, since rework on the strategies (which often can take
weeks and months to achieve after a stage-gate decision has failed to be made) is
unlikely.
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Resource Analysis
In life science companies, resource is often taken to mean people and money. In
addition to analyzing the availability and disposition of people and money across
the organization – therapy/disease area, scientiﬁc, commercial, and manufacturing
functions, and possibly support functions (human resources, legal, ﬁnance, etc.) –
other resources also need to be taken into account. The availability of material
resources is important such as laboratory space, animals, perhaps even difﬁcult-toobtain or expensive reagents. The list of resources for analysis should include
everything and everyone that is expected to be needed to run the functional projects
that will comprise the next phase of the program. As understanding grows of what
the next set of functional projects is expected to do (that is to say, the contents of
the work packages in the functional projects and subprojects), it is likely the resource
analysis will need to be revisited.
The resources are unlikely to all be available within the organization. Many
people and materials will be procured (laboratory space, specialists in various disciplines who are not within the organization, expensive equipment, etc.). This does
not preclude the program team making a clear analysis of the general availability
and costs of obtaining these needed resources. Leaving others outside the program
team to deal with these likely resource needs, without any assessment from team
members at the strategy development stage, will prevent high-quality, effective
program strategies from being created.
Frequently, realistic and detailed analyses of the resources required are not
carried out as part of the strategy development, and unrealistic or unachievable
strategies are the result.
Environmental Scan
A PESTLE analysis (see earlier in the chapter) is a standard approach for environmental scanning. A very useful input to the scan is the information gathered from
understanding the scenario chosen for the corporate strategy work. Many of the
factors to be considered in the scan for the program strategy will have been covered,
or at least touched on, by the work to develop the corporate and therapy/disease area
strategies.
As well as understanding the wider macro environmental context for developing
alternative program strategies from the PESTLE analysis, the micro environment is
also important as an input. It is important to remember that new product development
programs are subject to internal organizational inﬂuences as well as external pressures. Micro environmental factors that should be considered as part of the environmental scan include:
• Commercial factors
• Competitor analysis
• Medical needs of the target patient population
• Demographics and other factors associated with the patient population
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• Regulatory issues related to the type of product
• Priority (or anticipated priority) in the therapy/disease area portfolio of the
program
• The likely impact on the balance of the corporate and therapy/disease area
portfolios.
Since development programs (drug products more so than medical devices) are
undertaken over a number of years, changes to the environment will occur, and these
may well happen between the stage gates. Therefore, the program team must monitor
the environment on an ongoing basis, proposing adjustments to the strategy as
required.
Assessment of Drug or Device
Assessing the product, at the stage of the life cycle it has reached, is about reviewing
the technical knowledge gained about the product, in the light of corporate strategic
drivers, the resource analysis, and the environmental scan. This work ensures that
the entire program team and function project teams have a thorough understanding
of the product and the internal and external inﬂuences.
Since the strategy development work is being carried out before the completion
of the current phase of work, the technical review will not have access to all the
ﬁnal data. (This is less likely to be the case in medical device programs, where this
part of the strategy development process will be a formal design review, implying
that the design is “frozen.”) This means that when ﬁnal data are available, it should
be reviewed with the aim of ensuring that the ﬁndings of the technical review are
still valid. If the ﬁnal data are not as expected, the impact on the proposed alternative
strategies must be assessed, and the various strategies adjusted as needed to take
account of the new data.
The emphasis during this technical review should be not just on the data available (scientiﬁc data from studies for drug products, and design information for
medical devices), but also, critically, on the degree of uncertainty associated with
the data. It is often the case that assumptions need to be made about what the data
mean, and inferences drawn from the data to inform scientiﬁc thinking. In the case
of medical devices, it is not always clear that the design can be veriﬁed and validated
effectively to meet the design control requirements of regulatory authorities.
An understanding (and acknowledgment by the relevant people) of uncertainty
about technical data inform the development of alternative strategies for the program.
One strategy may be to capture additional data by running further studies or doing
additional design work to reduce uncertainty of data available from the previous
stage. An alternative strategy might be to accept the level of uncertainty, and not
attempt to validate the data – which would be a less costly and potentially faster
strategy for the next stage of work, but probably carrying a higher risk to the
program.
Another aspect of the technical assessment is to review whether the data available is what was expected to be available at the current point in the program. If there
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is less data available than was anticipated, the implications for future strategies
should be considered. If there are more data available, this may help create better
program strategies.

Organizational Capabilities
Before it is possible to consider the various alternative strategies for the next phase
of the program, and also out to launch, the capabilities of the organization need to be
understood. By capabilities, what is meant is the ability of the organization’s people,
technology, equipment, infrastructure, and overall intellectual capital to carry out the
types of work required to deliver a particular strategy. A simple example could be
whether a medical devices company with expertise in stents has the technical knowledge, equipment, and skills base to pursue a strategy that includes applying active
coatings to stents. For the drug development environment, perhaps a potential strategy
for a product is to seek early data on whether the compound has efﬁcacy in a particular
patient population. With no organizational knowledge of the intended patient population, and doubt as to whether the organization could acquire the knowledge sufﬁciently quickly, the organizational capability is low. Therefore, strategies that require
capabilities that do not exist (or are not in sufﬁcient amounts) should not even be
contemplated. (The ability of organizations to effectively procure and manage external suppliers with speciﬁc expertise is an organizational capability in itself.)
It is important to reassess organizational capability during the development of
program strategies since new capabilities are likely to have been created during the
previous phases of the product’s development. Being clear about exactly what new
capabilities exist, and how they can be combined with previously existing capabilities, allows the program team to be creative about strategies for the program.
While the point being made may seem completely obvious, there are many
examples of organizations trying to create products for which they do not have the
capabilities needed. Overreliance on developing technologies that are not currently
available, in order to follow a particular strategy, has caused many organizations to
cancel programs at a late stage, when it became obvious the technology needed could
not in fact be made to work. Often, the program could have followed a different
strategy, utilizing the capabilities that did exist in the ﬁrm, and still produced a successful product.
It can be difﬁcult to ﬁnd out what capabilities exist in an organization. Rarely
is this type of information formally documented. Knowledge created during product
development programs is normally not captured in any meaningful way, continuing
to reside only in the minds of the people involved in the work that created the
knowledge (i.e., the knowledge remains tacit, and does not become explicit).
Therefore, in order to properly evaluate organizational capabilities, particularly
those associated with recently created technical knowledge, the program team will
need to employ a number of investigative techniques.
These techniques include:
• Interviews with functional experts – those involved in the program so far, and
in other areas in the organization where it is thought there may be relevant
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capabilities (and this should also include program and project management
technical expertise; as an example, engineering and manufacturing departments may well have high-level skills for creating complex, logically linked,
schedules, that may not be available elsewhere in the organization).
• Reviews of documentation – recent technical papers published (internally and
in the public arena), lessons learned reviews from functions’ projects and
subprojects, and from earlier phases of the program itself.
• Information from Human Resources (HR) departments – key word searches
of curricula vitae, discussions with HR business partners for relevant parts of
the organization about the skills and expertise that exists, their knowledge
regarding professional development and skills training that may have happened, or be planned to happen.
Value Propositions
There are a number of aspects to understanding the value propositions for the
product. Whether the product is at the beginning of the life cycle or is mid-life cycle,
the work to understand the value proposition is equally important. (Brown and
Allport in Chapter 11 discuss product value in detail, and therefore only a brief
synopsis is provided here.)
Prior to the development of alternative program strategies, the team must understand the various components of value that the organization uses to assess a
program’s viability.
These components are:
• Market opportunity – the size of the target patient population, the location of
the patients, the ability to price competitively, whether the product is intended
to be ﬁrst-in-class or a follower with good differentiation, the effects on the
market of competition, etc.
• The organizational meaning of value – there are at least four components of
value, deﬁned by the perspective of the valuer: to the patient; to the organization; to the payer; and to the prescriber.
• How value will be measured by each of the valuers listed above – Table 10.1
provides a brief synopsis of how commercial value (to the organization)
can be measured. These measures need to be used in conjunction with
each other, since no single measure is capable of providing a full understanding of commercial value. Different organizations will use different combinations of measures that are aligned with their own particular approach-deﬁning
value.
• Drivers of added value – how the organization prefers to create additional
value from products. This will vary between organizations. Some ﬁrms will
look primarily for opportunities to create line extensions (e.g., new indications
for the product), others will mainly seek to build on the technical knowledge
and capabilities gained from the development work to drive the development
of new compounds or device designs in a speciﬁc therapy/disease area.
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Table 10.1

Some Measures of Commercial Value for Products

Product value

The total monetary value of the product assuming it is successful.

Net present value
(NPV)

Total monetary value of the product adjusted to present value
using a discount rate for the value of money in each future year
(the discount rate is the rate of return that could be earned on an
investment in the ﬁnancial markets with similar risk – hence
representing the opportunity cost to the business).
Net present value of product adjusted for development cost and
technical outcomes risks.
Assessment of value of product dependent on timing of reaching
the market (a product with multiple competitors to be ﬁrst on the
market is likely to be more time sensitive than a product with no
or few competitors).
The anticipated time on market before the development cost for
the product is returned.
The percentage return on the money invested in the program,
making no assumptions about how the cash returns are
reinvested (IRR is compared to the cost of capital to the ﬁrm – if
the IRR is higher than the cost of capital, the program is viable).

Expected net present
value (eNPV)
Time sensitivity of
investment

Payback period
Internal rate of
return (IRR)

These components of the value proposition feed into the development of alternative strategies, allowing the team to trade off the various different aspects of the
program in a manner that meets the expectations of senior management.
Creation of Alternative Strategies
Now that the program team has a detailed view of the technical attributes of the
product and the likely external and internal environments for the next phase of
development work, the various alternative strategies can be created.
Strategic Drivers and Objectives At the beginning of the development
program, the starting point for strategy development is to identify the strategic driver
or drivers for the program. These drivers determine why the product is worth developing or worth continuing to develop. Typical drivers might be a high unmet medical
need; some other gap in the market; a high conﬁdence in the product’s safety proﬁle;
a clear differential with a competitor ’s product; and so on. Reﬂecting on these
strategic drivers, and considering all the information that the program team has
available from the earlier work in the strategy process, objectives can be set for the
program to maximize the product’s ability to leverage the strategic drivers. At later
stages of the program, the strategic drivers should be reviewed. Over the course
of a long drug development life cycle, the drivers may have changed or become
irrelevant.
If the strategy process is being carried out at, or near the beginning of, the
product’s development, the overall strategic objectives are being created. At later
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stages in the product life cycle, the original overall objectives are reviewed and
adjusted, taking account of all the up-to-date data and information available, and
revised alternative strategies created. It is vital to realize that there are two aspects
to each strategy developed: the overall strategy to get to market, and the strategy to
progress through the next stage of work. It is possible there will be more than one
strategic alternative to get to market, as well as there being a number of alternative
strategies to get to the end of the next phase.
When thinking about the objectives for each strategy, it is helpful to consider
the project management “iron triangle” (see Fig. 7.3 in Chapter 7 on project control).
The implication of the iron triangle is that the balance between speed (time), cost,
and the amount of work that can be done (scope) is a compromise. A program cannot
simultaneously be low cost, fast, and have a large scope. Equally, a program should
not be slow, high cost, and have a small scope!
The objectives are inﬂuenced by these three factors, and will therefore shape
the alternative strategies. As an example, having an objective for a product that
requires being fast to market, but expecting it to also have as an objective a superior
speciﬁcation to the competition, and being a low-cost program to run is probably
unrealistic!
Alternative Strategies Some of the relevant questions to consider when creating alternative strategies are (and there are many others dependent on the speciﬁcs
of the program):
• To what extent do we want to optimize the product’s speciﬁcation or label
(hence deﬁne the target product proﬁle [TPP]) to allow us to maximize the
product’s commercial and medical value, either at launch, or with follow-on
(life-cycle extension) products?
• What are the various options we have in thinking about the time to market?
• What impact will the various strategies we can create have on effective
utilization of the organization’s resources?
• What various balances between cost, beneﬁts (usually driven by scope), and
levels of risk and opportunity are available for the program?
Many of the potential strategies will, when validated against the input information (corporate strategy, therapy/disease area strategies, existing portfolio balance,
resource information, environmental scan, etc.), prove to be unrealistic or unworkable. Senior decision makers in the organization are unlikely to be willing to ﬁlter
out, on the team’s behalf, those strategies that are unrealistic! The alternative strategies must therefore be screened by the team. The few (perhaps three or four) selected
strategies then need to undergo detailed evaluation by the program team. This means
project team leaders must work with their colleagues in their own functions’ project
and subproject teams to fully understand the implications of each strategy.
One of the important factors when deciding on the three or four strategies to
assess in detail is whether they are complimentary. If strategies are complimentary,
it means that should additional money or resources become available during the next
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phase of work (due to the attrition of other programs), it would be relatively easy to
move from one strategy to another. An example is where a program could switch to
a complimentary strategy in the middle of execution, which meant additional studies
could be carried out, leading to an improved device speciﬁcation or drug label – thus
increasing the value from the program to the organization and patient communities
alike. The point of this is that the thinking has been done in advance, and even provision has been made in the next phase of work just in case additional money or resource
becomes available. See Chapter 8 (Managing Uncertainty in Drug Projects) for more
on identifying opportunities and maximizing the chances of them being realized.
For the three of four chosen strategies that will be assessed in more detail, the
critical information needed to allow a decision at the subsequent stage gate on
whether to continue or not must be identiﬁed. In drug development, the studies
needed to generate this information are sometimes called the “killer experiments.”
This refers to the need to run studies (carry out experiments) that will try to show
the product is not viable (and so “kill” it – stop work on it and remove from the
portfolio). Organizations need to know as early as possible which products will not
work. The sooner this knowledge is available, the sooner the program can be “killed”
and the less money and resource is wasted on development work that will ultimately
bring no return. The money and resource being expended on the program can then
be released for other programs in the portfolio to use.
The level of detail required for the chosen few alternative strategies is difﬁcult
to predict, since organizations have different expectations and needs related to
information for decision making. However, asking the decision makers in advance
for guidance on the level of detail they expect for the alternative strategies is a
sensible approach to resolving this question.
Checklist for Strategy Contents For each of the strategies created by the
program team, the following detailed information should normally be created and
documented.
• Business opportunity, including assumptions, critical success factors, and
economic performance required from the product (e.g. overall return on
investment, peak sales, internal rate of return, expected net present value)
• Impact on corporate and therapy/disease area balance
• Technical characteristics of the product, including key raw data and results
from previous phases
• Target label, or TPP (see below), or design functional requirements
• Management actions required to develop the product to meet the perceived
opportunity
• Uncertainty proﬁle associated with the strategy, and intended actions to
reduce risk and maximize opportunities
• High-level schedule to next stage gate and also to launch, including critical
decision points and regulatory milestones (with information provided on level
of conﬁdence of the estimated schedule)
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• Decision-making requirements for transition from one phase to another at
future stage gates
• Major work packages for each project and subproject
• Estimated budget (with information on conﬁdence level of estimate)
• Estimated resource requirements
• Maturity of any new technology required to develop the product
• Program, project, and subproject team organizations and responsibilities
• Legal and Intellectual Property challenges, issues, and areas of uncertainty.
The TPP typically contains the following information [14]:
•
•
•
•
•
•
•
•
•
•
•
•
•

Description
Clinical pharmacology
Indications and usage
Contraindications
Warnings
Precautions
Adverse reactions
Drug abuse and dependence
Overdosage
Dosage and administration
How supplied
Animal pharmacology and/or animal toxicology
Clinical studies.

Stage-Gate Decision Making
A stage gate is a checkpoint at the end of each phase in a product development
program. Stage gates have two objectives:
1. Assessing program progress up to the gate, and reviewing the technical data
generated from the work
2. Reviewing the alternative strategies created for the next phase of work, and
making the decision on which of the alternatives the program should plan in
detail and execute.
The decision on whether to begin development (or continue it) with the product,
and which of the alternative strategies should be followed, rests with senior management decision makers. The decisions are normally made by a stage-gate committee.
The committee needs to be familiar with the process of strategy development itself,
as well as the details of the product being assessed. However, it is the duty of the
program team to solicit input and feedback on potential alternative strategies from
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relevant senior managers prior to the stage-gate meeting. This ensures the stage-gate
committee members are familiar with the various alternative strategies being proposed before the stage-gate meeting occurs. The meeting is then able to focus on
areas of critical importance to the program, and on where there are differences of
opinion between managers on the committee. Taking alternative strategies into a
stage-gate meeting “cold,” with no or little prior work on the content of the alternatives, leads to long meetings where every aspect of the strategic thinking has to be
explained to the committee. This is tiresome and frequently leads to the committee
rejecting all alternatives, with the program team having to rework the strategies and
resubmit.
There are several possible decisions from a stage-gate committee meeting:
• Previous phase of work has not been completed satisfactorily – complete the
work required (and review alternative strategies developed in the light of the
ﬁnalized phase outputs)
• None of the alternative strategies is acceptable – rework the alternative strategies, with committee member input
• One of the strategies is acceptable, but none of the others is – proceed to
detailed planning, but generate additional complimentary strategies (in case
additional or less time or money occurs during the next phase)
• All the strategies are acceptable, some are complimentary, one is chosen –
proceed to detailed planning for the chosen strategy.
The assessment of the alternative strategies is inﬂuenced by two organizational
factors: the organization’s internal values, and its values and stated aims in the
environment – its social responsibilities.
Organizational Values
The set of beliefs that underpin an organization – why are we doing what we do –
determine the values of the organization, and vary widely. Indeed, there is a case to
be made that every set of beliefs is unique. No one group of people (an organization)
is likely to have exactly the same set of beliefs as another group. Articulating the
belief set in a series of values is difﬁcult, and can easily become devoid of anything
except the most general of meanings. In the construction industry, “safety is our
number one priority” has become the industry’s value statement. Because of that
ubiquity in espoused ﬁrm values, the statement tells us little about the real underlying belief set of any particular construction ﬁrm (except perhaps that making such
a value statement is done simply for expediency).
Organizational values should not be confused with vision and mission statements, although these are likely to be inﬂuenced by the values. The vision expresses
what a ﬁrm is aiming to achieve or become, and the mission is a statement of how
the vision is intended to be achieved. Some organizations do state their values, and
these can at times be clear, precise in articulation, and powerful. In these circumstances, senior managers reviewing the alternative strategies for a drug or device
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program are likely to understand the values well. Hence, reviewing the strategies,
and choosing one alternative for development in the next phase, will naturally be
inﬂuenced by the stated values. In organizations where the values are not well
articulated, or not stated at all, the program team could make an explicit statement
in the documentation presented to the stage-gate committee of the values they have
assumed for the ﬁrm in the process of developing the strategy.
Social Responsibility
Organizational values and social responsibility are closely linked. The reason for
separating them out here is that social responsibility is almost always documented
in ﬁrms as a corporate social responsibility (CSR) statement, or statements.
Application of CSR in the review and selection of strategy is therefore testable.
Social responsibility is essentially about demonstrating the organization has a mechanism for self-control in the social environment in which it operates. A signiﬁcant
part of CSR is the ﬁrm’s willingness to anticipate and act on potential problems in
society affected by its operations without waiting for a legal action against it, or a
direct regulation to be imposed.
CSR is clearly a central part of any life science sector organization’s approach
to business. The implications for patients of involvement in studies and as users of
ﬁnal products are covered in great depth in many places. Stage-gate committees,
and program teams creating alternative strategies, are bound by organizational CSR
rules. The transparent assessment of the strategies, and ﬁnal selection of a single
strategy for the next phase of work, must include demonstration that CSR has been
applied to the strategies.
Approved Strategy to Next Phase
The chosen strategy must now be communicated to all program team members and
then onto functions’ project and subproject teams, and other stakeholders as needed.
Detailed planning is carried out, the plans are checked by appropriate management
oversight, and then the work in the phase is executed. Chapter 7 on project control
covers this aspect of program and project management.
The program strategy is not static – it is to be reviewed at the next stage gate,
as well as when any other major changes in the program take place (speciﬁcally,
signiﬁcant changes in scope). Periodic reviews of program strategy are conducted,
often associated with reviews of therapy/disease area strategies and portfolios.

SUMMARY
Although strategy is not a particularly clearly deﬁned concept, with many different meanings
and conceptual ideas associated with it, this does not prevent strategies from being developed!
The early part of the chapter provides a background to the idea of strategy and the process
to create business strategies. A generic model for the development of strategies is provided.
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The generic model is used as the basis of a typical program strategy development process
in the life science sector for product development. The program strategy development process
is described in detail, with discussion of the various matters that need addressing in each part
of the process. The creation of alternative strategies is vital for effective decision making by
senior management, and the need for complimentary strategies is explained.
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Developing Products with
“Added Value”
Trevor J. Brown and Stephen Allport

INTRODUCTION
There can be little dispute that the creation of value during the development of a
new pharmaceutical product is a good idea. There is no point in any commercial
organization creating products with no value, although some may have inadvertently
achieved this in the past.

CASE STUDY 1

Examples of Product Failures

Sinclair C5 electric car – Sinclair ignored the basic principles of marketing and new product
development, and thereby made a number of fundamental errors. The market was badly
deﬁned, there was a lack of both quantitative and qualitative market research, the safety and
performance aspects of the vehicle failed to meet the manufacturer ’s claims, the advertising
messages were confusing, the product and price were unsatisfactory, and the distribution
methods chosen were inappropriate to such a new product concept – in general, marketing
principles were totally ignored. [1]
Ford Edsel – The Edsel automobile launched on “E Day,” September 4, 1957, with much
fanfare and hype. Featuring “Teletouch” steering, electric gear-shifting, self-adjusting brakes,
and a nifty speedometer redesign, the Edsel failed to resonate with consumers. People still
debate the exact reasons for the product failure, but the general consensus is that Ford did
not have its ﬁnger on the pulse of what Americans wanted. Maybe consumers were put off
by statements like, “There’s even the luxury of Edsel air suspension. It’s just like riding on
air, because you are.” Whatever the cause, $400 m worth of development was blown in 2
years when the Edsel was discontinued on November 19, 1959. [2]
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However, there are many perspectives of how “value” is delivered
“Value”
attributes:
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(NPV/ROI/Growth)
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Clinical
effectiveness
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• Comparative
product
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Cost-effectiveness

• Price

• Convenience
Patient
perspective

• Efficacy
• Absence of
side effects

Product
effectiveness

• (Costs)

Figure 11.1

Perspectives on how value is delivered.

The key question is: who is value being created for? Is it the investors in a
pharmaceutical research organization; the employees; the patient to whom the
product will be prescribed; prescribers; or indeed those who pay for health care
(Fig. 11.1).
There has been a historic emphasis within the pharmaceutical industry on investor value manifested by the drive to minimize development time and maximize speed
of adoption and market share. This culture represents an institutionalized belief in
a science-led and sales-driven industry. To quote a marketing director from a major
pharmaceutical company: “Don’t waste time and money on researching patients and
prescribers’ needs, just get the product registered and the sales force will do the
rest.” This belief still exists in some companies at the highest level. It must, however,
be a specious argument. Even if sales power can generate turnover and proﬁt, it is
obviously more efﬁcient to undertake this for products with real competitive advantage, rather than just clever positioning.
This chapter will therefore focus on the one issue that is the basis for value to
all stakeholders – customer value. It will address the identiﬁcation of customer
needs, and the most effective ways to address those needs during development. If a
product can be developed which truly offers more than alternative treatments, with
the application of good sales and marketing, then company value will follow.
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THE NEW PARADIGM OF VALUE CREATION
The world of the pharmaceutical industry has changed radically over the past 30
years. No longer is innovation itself the passport to commercial success. Products
now require a value above and beyond the product they are designed to replace,
providing so-called added value. This has become particularly true outside of the
United States where government agencies with speciﬁc remits of product evaluation
and health technology assessment have been established.

CASE STUDIES 2 AND 3

New Thinking on Drug Value

Two examples demonstrate the increasingly common expectations from payers that a new
drug needs to demonstrate added value.
• Triptans (Imigran) – A prime example of innovation failing to convince government
agencies of added value was the case of triptans (Imigran) for the management of
migraine. Glaxo claimed that the product had utility for all migraine sufferers, from
the mild to the severe. When reimbursement was applied for in France, the Bureau de
Transparence disagreed with Glaxo’s valuation of Imigran and would only reimburse
the product at a price below the European average. Glaxo disagreed, and the product
was made available as a private prescription. A similar situation occurred in the
Netherlands where the government agency disagreed with Glaxo’s determination of
value and also declined to reimburse.
• Esomeprazole – In the 1960s and early 1970s, antacids were the only treatment for
gastric acid suppression; gastric surgery was common for peptic ulcer. H2-receptor
antagonists, an innovative approach to treatment, were introduced in 1979 (cimetidine
followed by ranitidine). These were quickly adopted because they represented a
quantum leap forward in effectiveness of treatment which provided “added value” over
existing therapy. The proton pump inhibitors (PPIs) (Losec – omeprazole) followed
in 1988 with a further signiﬁcant improvement in acid suppression, speed of relief,
and healing. Fears were expressed that they were too potent, but they have quickly
dominated the acid suppression market and brought about huge improvements in
the management of gastric ulcers. There have been no subsequent dramatic improvements in this therapy area. Esomeprazole, an isomer of omeprazole, has been demonstrated to act more quickly and more reliably than the parent compound. But
what “added value” is this perceived to create for patients and those who fund health
care?
In 2003 in the United States, Thomas A. Scully, administrator of the Federal Centers for
Medicare and Medicaid Services, stated at a convention of the American Medical Association,
“You should be embarrassed if you prescribe Nexium, because it increases costs with no
medical beneﬁts. The fact is, Nexium is Prilosec, it is the same drug. It is a mirror compound”
[3]. In 1997 in Sweden, Nexium’s reimbursement was limited to esophageal ulcers or where
other products had not given satisfactory results. In the U.K. the NHS Institute for Clinical
Improvement reported that “differences between the PPIs in terms of clinical efﬁcacy and
safety are minimal. Of the ﬁve PPIs available, lansoprazole and omeprazole are both available
generically and are considerably cheaper than other PPIs” [4].
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Nexium enjoys considerable success in the U.S. In 2006 AstraZeneca’s annual review
reported Nexium sales of $5.2 billion of which $3.5 billion (68%) were in the U.S. This
compares, in 1996, with an average contribution across the AstraZeneca portfolio of 47% of
sales by the U.S. Since 1996 total sales of Nexium have ceased to grow, totaling $5.2 billion
in both 2007 and 2008. The U.S contribution is not reported. It is understood that U.S. patients
have come to an understanding of the value of Nexium to them through the medium of direct
to consumer advertising; payers, however, are, as illustrated, less clear on the added value.

These case studies demonstrate that innovation is worth very little if a case
cannot be made to customers, in particular payers, that additional costs are worth
paying. They also suggest differences in the calculation of value between patients,
carers, health-care professionals, and those who fund health care. This is illustrated
by the debate conducted in 2007 between the National Institute for Health and
Clinical Excellence (NICE) in the United Kingdom and the Alzheimer ’s Society. In
their judgment of the value of acetylcholinesterase inhibitors, NICE made the following core recommendation which will impact on U.K. National Health Service
(NHS) funding of prescriptions. [5]
The three acetylcholinesterase inhibitors, donepezil, galantamine, and rivastigmine are
recommended as options in the management of people with Alzheimer ’s disease
of moderate severity only (i.e., those with a Mini Mental State Examination [MMSE]
score of between 10 and 20 points), and under [certain] conditions …

The exclusion of newly diagnosed patients in both the early and late stages of the
disease enraged the patient association who took NICE to a judicial review at the
English High Court in London in June 2007. The patient association’s view was that
slowing the progression of early disease and the beneﬁts this has for both the patient
and their carer is worth the £2.50 a day cost of treatment. Patients value their quality
of life, the quality of life of their carer, and the indirect costs of the disease. These
items do not ﬁgure highly (or at all) in NICE’s calculations. Leading medical opinion
also appears at odds with NICE. For example, Professor Clive Ballard, director of
research at the Alzheimer ’s Society, is reported to have said that it is “unethical” to
deny treatment to patients in the early stages [6].
In August 2007 a major victory for Alzheimer ’s patients was achieved when
NICE changed its position to allow people with moderate stages of the disease access
to treatment on the NHS [7]. This change was made in response to a court ruling that
the previous guidance breeched U.K. disability and race discrimination law. The
Alzheimer ’s Society, who championed the need for treatment, still believe it makes
no clinical, monetary, or moral sense to deny people in the early stages of disease
access to treatment, but is not mounting further legal arguments. At the time of writing,
the Alzheimer ’s Society is now looking to the U.K. government to eradicate the ﬂaws
in the NICE assessment process leading to the exclusion of treatment in Alzheimer ’s
disease. Such ﬂaws exist in the assessment of the cost-effectiveness of treatment as
measured by quality adjusted life years (QALY) in NICE assessments [7].
Whether it is disagreement between patient associations and those involved in
health technology assessment, or differences in product adoption where promotion,
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direct to patients, is allowed, it is evident that value is in the eye of the beholder
and that the means by which value is developed and communicated will need to
differ across stakeholders. Figure 11.2 illustrates that there are more stakeholders in
health care than might at ﬁrst appear. In addition to patients, health-care professionals, and payers, when health care is considered holistically, carers and the family
also have a signiﬁcant stake in the health of patients. This is clearly illustrated by
consideration of the devastating effect of chronic disability on carers and families.
These stakeholders are, however, rarely, if ever, considered by those who fund health
care. Using the same line of thought, society is also affected, at the patient level, by
the need to support individuals or families adversely affected by poor health. At the
national level, poor health in the workforce was the original rationale behind the
inception of the U.K. NHS in 1948.
If the premise that value needs to be created for the principal stakeholders is
accepted, are all stakeholders equally important for every product? Three very different conditions, and their treatment illustrate just how the balance of value might
change.
• The example of Nexium in GORD illustrates that providing patients access
to information enables them to form their own judgments regarding what does
and does not suit their needs, and how much they are prepared to pay. In the
United States, direct to consumer advertising (DTC) makes understanding
patient values very important when developing products for some chronic,
mild to moderate conditions. In Europe, where DTC is not allowed, certain
conditions, such as the unacceptable complications of menopause, receive
signiﬁcant coverage in the lay press, and women will often make their own
judgment of the type of therapy they want, even down to the packaging provided by the manufacturer. While DTC is illegal in Europe and much of the
rest of the world, growth of the Internet and access to U.S. sites makes this
prohibition untenable in the long term.
• With acute medicines such as antibiotics, and for those therapies in lifethreatening conditions such as myocardial infarction, the patient will have
little or no inﬂuence on product choice. The decision will be primarily made
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by a prescriber, and payers will be heavily inﬂuenced by clinical experts
regarding the cost effectiveness provided by the treatment. The history of the
use of GPIIb/IIIa inhibitors in the treatment of acute coronary syndromes
illustrates this well; within 2 years of their introduction, they were used in
over 50% of cases requiring percutaneous coronary intervention. In the subsequent 2 years, their use fell to below 15% of procedures in response to cost
pressure from payers (U.K. data) [8].
• In the routine management of chronic medical conditions, payers will attempt
to exert signiﬁcant inﬂuence over the choice of treatments. The U.K. example
of Alzheimer ’s Disease demonstrates this starkly.
In summary, therefore, in addition to the requirements of regulators, pharmaceutical companies need to understand at an early stage of a product’s development
the stakeholders for whom they are trying to provide added value. For most products,
a balance will need to be established across the major stakeholders. Arguably the
most important is the patient; also arguably, they rarely have the loudest voice in
the development and commercialization of new products. In the age of mass communications across the Internet and a growing patient appetite for involvement in
decision taking, the safest option is to think, think, and think again before subjugating patients’ needs to the needs of others.

Deﬁning “Added Value”
The term “added value” has been used quite freely in this chapter to date. But just
what exactly is it and how can it be deﬁned? For this context, the following working
deﬁnition is proposed: the importance placed upon the incremental improvement in
performance or the perceived advantage and the willingness to pay additional sums
for that difference.
If the pharmaceutical industry is to promote products successfully within the
changing health-care environment, it must understand how different customers are
motivated and how promotional and clinical programs need to be designed to satisfy
those motivations. General practitioners have traditionally been inﬂuenced by the
industry through the targeting of their intrinsic preferences. Intrinsic preference is
essentially a personal set of requirements, not involving objective analysis, and
inﬂuenced by likes, dislikes, and current beliefs. These personal requirements have
manifested themselves as a preference for the company, for the representative, and
the commercial programs and materials. At the opposite end of this spectrum sits
extrinsic preference, decision making by objective analysis of accepted theory,
opinion leader recommendation, economic considerations, and technical evaluation
(Fig. 11.3).
In reality, a combination of the two extremes is manifested in all situations. The
trend, however, during a period when the personal choice of clinicians is being
continuously eroded, is ﬁrmly toward extrinsic preference. Companies planning to
launch new products need to clearly understand the balance of those inﬂuences and
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Preference within the buying process [9].

provide the appropriate type and quality of material to each customer with the power
to inﬂuence the prescribing decision. The basis for satisfying extrinsic preference
must have been built into the product development process to ensure the availability
of data and materials when the product is launched.
Added value is therefore strongly in the eye of the beholder. It can be speculated
that intrinsic preference will play most heavily in patient preferences and least
heavily in those of the payer. However, we should not disregard the impact of
intrinsic preference on payers; if this had no impact, then all payer decisions, across
all territories would be the same. The differences in decisions between NICE (who
decide for England and Wales) and the Scottish Medicines Consortium (SMC) (who
decide for Scotland) are often striking, especially given the homogeneity of population and pricing in these countries.

UNDERSTANDING STAKEHOLDERS PERCEPTIONS
OF VALUE
Before consideration of the way that each of the stakeholders determines value, it
is important to think about the reality of the present situation. Is it right to accept
the way that medical conditions and patients’ unmet needs are currently deﬁned?
Evidence will be presented later which suggests this is unwise. The status quo is
usually predicated on the medical profession’s understanding of patient needs and
historical deﬁnitions of each condition. This chapter will go on to analyze situations
where current deﬁnitions of medical conditions are either too broad to describe
patient needs accurately or are misrepresented by medical schools where current
diagnostic processes are inadequate.
The message for those developing new products is: keep an open mind and do
not assume that current deﬁnitions are correct. Kenichi Ohmae [10] warns of making
assumptions when trying to solve problems or develop strategies. He states that too
often, shortcuts are taken when considering a strategy. He advocates a careful analy-
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Figure 11.4 Stages of the usual commercial research and development program.
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Figure 11.5 Stages of the innovative commercial research and development program.

sis of all that is known and determination of the true nature of a problem or opportunity before creating a solution or strategy. Figures 11.4 and 11.5 contrast the usual
approach based on precedent with a more innovative approach based on careful
analysis of critical issues. Time taken to think and research a condition at the beginning of a project, when a disease area strategy or regulatory studies are designed,
may pay handsome dividends when the product reaches the market.
The creation of added value needs to be considered across each of the three
major stakeholders: health-care provider (doctor); patient (sufferer); and payer (e.g.,
managed care organizations in the United States, or advisory agencies such as the
Bureau de Transparence in France, NICE in the UK, or Institut für Qualität und
Wirtschaftlichkeit im Gesundheitswesen (IQWiG) in Germany).

Health-Care Providers (Doctors)
In considering the creation of added value for health-care professionals (doctors),
their two distinct roles need to be borne in mind. The principal role of the doctor is
the expert agent of the patient. The assumption is that the patient knows little or
nothing and therefore that the doctor needs to take all medical decisions on the
patient’s behalf. This role is clearly changing very rapidly with patients taking
increasing responsibility for treatment choice, with guidance from their doctor who
retains principal responsibility for diagnosis.
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Innovation – adoption model [10].

Leading doctors also have a role as expert advisors to payers, regulators, and
their clinical colleagues. Their role as advisors can take both a formal nature within
publications, lectures, and through more informal direct consultations with colleagues with regard to a patient. Expert advisors (key opinion leaders) usually have
a signiﬁcant interest in a particular ﬁeld of medicine and maintain a position at the
forefront of medical advances to maintain their status. They are likely to be driven
by the innovative nature of a new compound, the strength of research data, and their
understanding of the unmet patient need. In this role they are interpreters of “added
value” and are of vital importance to the success of all but the most prosaic of new
products.
Marketing theory applies as well to pharmaceutical products as it does to any
other type of product. Medical practitioners are in no way unique in their adoption
practices, and the research that has been conducted on many different types of
product and industry can be applied to medicine with equal conﬁdence.
The innovation-adoption model produced by Everett Rogers [11] traces a purchase decision through ﬁve buying states which appear highly appropriate in relation
to pharmaceuticals (Fig. 11.6). The cognitive phase of awareness is covered by
traditional pharmaceutical marketing practices and/or by a good communications
network with peers through attendance at conferences or individual discussions.
However, it is the affective stage of the model that is of particular relevance to
the practice of adding value as it is this phase that creates the “desire to use” a
product. Rogers suggests two steps in this process of developing a desire to use. The
ﬁrst step is interest in the product, which suggests an acceptance that the product
may satisfy an unmet need, at a personal risk which is acceptable. The second step
is evaluation, perhaps through an informal trial in a patient. Industry “folk law”
holds that a prescriber ’s perception of a product is fundamentally inﬂuenced by the
experience of the ﬁrst few patients the product is prescribed for. The art of strategic
marketing is the careful analysis of those factors which inﬂuence the “desire to use”
a product, and the creation of clinical, educational, and scientiﬁc programs to satisfy
those factors.
The “risk–beneﬁt ratio” is fundamentally important to the affective phase of the
buying process for medicine. Risk should not be taken within the medical context
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Figure 11.7 Inﬂuence power of commercial information variation by condition [12].

to refer only to side effects or toxicity. Risk includes personal beliefs and concerns,
and these may involve concerns about costs or criticism by colleagues. Insecurity
may play a major part in the prescribing decision. As long ago as 1975, P.M.
Williamson of the Department of Management Studies, Liverpool Polytechnic,
United Kingdom, deﬁned risk as “not merely a function of the situation, but equally
a function of the individual – the perceptions he has developed from his previous
practice” (Fig. 11.7) [12].
The perception of risk, in relation to the adoption of a new medicine, was shown
by Williamson, within the U.K. market, to increase with the existence of adequate
therapies, an unknown or totally new mode of action, foreign or new producer, and
unpublished or foreign clinical trials. Factors decreasing the perception of risk were
generally the opposite of these and included modiﬁcations to existing drugs, absence
of adequate therapy, a British manufacturer, and easily understood mode of action.
It is arguable that some of these factors will have altered since 1975, but the general
principles remain the same. Clinicians need to feel comfortable with the concept
that underpins a new therapy, understand it, and accept that the advance has relevance to them.
Where perceived risk is high, the majority of potential users look for advice to
more adventurous, respected colleagues (opinion leaders) and seek supportive evidence from professional, not commercial sources of information. Returning to the
concept of intrinsic and extrinsic preference, it is predictable that as the perception
of risk rises, so too does extrinsic preference and the need for evidence and expert
endorsement (Fig. 11.8).
Added value might therefore be created through a package of deliverables that
involve and surround the product being marketed. These will include:
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•
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High-risk
products
Intrinsic and extrinsic preference.

Understanding and acceptance of unmet need
Conﬁdence that treatment is required
Conﬁdence that patients will beneﬁt from the product’s use
Support of peers they trust
Conﬁdence that their decision to prescribe is economically acceptable

All of these need to be set within the context of the prevailing diagnostic and
treatment paradigm.
A good current example of the acceptance of “added value” by prescribers (and
payers) is the story of restless legs syndrome (RLS). Described by Thomas Willis
in 1672 [13], and characterized by Karl Ekbom in 1945 [14], RLS has not historically been considered as a medical disorder, and was rarely diagnosed or treated.
The condition manifests as discomfort in the legs in the evening and night which is
only relieved by continuous movement. Sleep disturbance was said to be a major
complication of the condition. A U.K. primary care database gave a diagnosed
prevalence between the years of 1994 and 1998 of 0.25% [15]. Against this background in the late 1990s, patient associations and leading experts encouraged the
industry to look at dopamine agonists as a possible treatment. Ad hoc studies had
shown beneﬁt with dopamine agonists and L-dopa, but prescribing rates for RLS
across the United States and Europe were very low; prescriber attitudes to the condition were mainly skeptical, at best. U.S. and Canadian epidemiology studies [16,
17], provided encouragement and suggested a possible prevalence of 10–15%. This
ﬁnding was strangely unhelpful; if the condition was that prevalent, why had it not
been previously diagnosed more frequently? If the condition is both common and
usually causes sleep disorders, then why had it not been recognized as a signiﬁcant
treatable cause of insomnia?
Developing a valuable treatment for RLS presented a challenge for the industry.
To add value to a candidate product, RLS needed to be accepted as a clinically
relevant condition by the majority of primary care prescribers and not just by neurologists and sleep experts. Until this was achieved, clinical studies with possible
new treatments could not add value, regardless of the strength of the data.
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A process led by expert advisors from the United States and Europe helped to
design epidemiology studies which would both clarify the prevalence of the clinically signiﬁcant RLS within the population and become the focus of medical education. Resulting studies have demonstrated that approximately 3.4% of the population
is signiﬁcantly affected by RLS, the majority of whom suffer from signiﬁcant sleep
disturbance. It is important to emphasize that over 65% of the RLS sufferers found
in primary care had consulted their doctor about the symptoms and were being
treated, but not in the great majority of cases with therapies which would prove
efﬁcacious [18]. This program of research and education did not directly involve
any one possible treatment and is now beneﬁting all those who research and market
treatments for RLS by deﬁning the unmet need.
Within the paradigm of adding value for prescribers, this program, through the
involvement of U.S. and European experts, deﬁned the unmet need, and provided
conﬁdence that patients needed treating. It also facilitated reimbursement of treatments in Europe by clarifying the unmet need, thus giving prescribers conﬁdence
that prescribing for RLS is economically justiﬁed.

Patients (Sufferers)
The proposition of the primacy of the patient was established at the beginning of
this chapter. Quite apart from the obvious central truth that medicine is developed
to help patients overcome illness, not to please prescribers, it makes increasingly
good business sense to understand patient needs and build them into product development plans.
There is an anecdotal truism that if you want to know what patients desire from
a treatment, do not ask their doctor, ask the patient. In 1982, Jachuck [19] researched
the effect of hypotensive drugs on the quality of life of patients. The patients, a relative, and the patients’ primary care physicians were asked if the medication had
improved, made worse, or made no difference to the patient’s clinical and general
condition. Figure 11.9 demonstrates the ﬁndings.
Recent European research by Shneerson et al. [20] conducted in patients diagnosed with narcolepsy with cataplexy demonstrates essentially the same ﬁndings
when comparing the answers to two questions regarding the frequency of symptoms
patients suffered with, and the impact these have upon their quality of life. In this
research, the patient, a relative or close friend, and the patient’s sleep specialist were
asked the same questions and the results contrasted (Fig. 11.10).
It can be seen that sleep physicians underestimate the frequency of certain
symptoms, trouble staying asleep at night, mood disorder, sleep paralysis, and cataplexy. This difference in perception is more evident when comparing the perceived
impact of the symptoms on the patient’s quality of life. The research reports that the
patient’s physicians signiﬁcantly underestimated the impact of every symptom on
the patient’s life. This underestimation of the impact and frequency of symptoms
will alter the treating physician’s view of a condition and impact heavily upon the
choice of treatment [20].
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Figure 11.9 Contrasting assessments of clinical and general improvement following treatment [19].
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Figure 11.10: Patient, carer, and physician perceptions of narcolepsy [20].
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In 69 patients taking a total of
168 antiparkinson drugs,
medication was taken 4.3 (SD 2)
times per day, with a total of 8
tablets (SD 4) per day.
• Total adherence to
antiparkinson medication was
98% (IQ 93–100)
• Days adherence was 86% of
days (IQ 62–95)
• Timing adherence was 23% of
doses (IQ 7–48)
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Figure 11.11

Adherence to antiparkinson medication in a multi-center European study [21].

Narcolepsy with cataplexy is diagnosed on the basis of excessive daytime
sleepiness and cataplexy. This research eloquently demonstrates that these two
symptoms are not the only problems patients have, and are not the only symptoms
that drive quality of life. If product development focuses upon the diagnostic symptoms of a condition, or only employs advice from clinical experts to develop study
end points, the potential for added value may be lost.
What then are patient needs? As with all markets, “need” will differ both by
patient and by the nature of the condition. Generalization is unhelpful, but it is quite
obvious that a cancer patient wants the medicine to cure the condition at the lowest
possible side effect rate and as conveniently as possible. A patient with hypertension
wants to keep well as long as possible and not to be made to feel unwell by the
medication or inconvenienced by elaborate dosing schedules.
The need to understand the patient’s requirements has been illustrated by studies
of compliance with chronic medications. Grosset et al. [21] have demonstrated that
even in a condition as debilitating for the patient as Parkinson’s Disease, compliance
with the timing of medications decreases with the number of tablets taken (Fig.
11.11). Patients required to take four tablets each day only comply 23% of the time
at the right time of the day. Compliance with the ﬁrst dose is however much higher
at 96%.
A second example illustrates how a deep understanding of a disease condition
is needed to ensure that patient needs are met. Some conditions may not be what
they seem at ﬁrst sight. Irritable bowel syndrome (IBS) has been targeted by a
number of companies over the years with limited success. GlaxoWellcome developed alosetron hydrochloride, a selective 5-HT3 antagonist for the treatment of
diarrhea-predominant IBS, and Novartis developed tegaserod maleate, a partial
5-HT4-receptor agonist for constipation-predominant IBS. Both products have experienced problems with adverse events, both had problems gaining reimbursement in
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Discomfort relieved by defecation
Pain at night
Upper abdominal pain
Post prandial pain
Abdominal pain
- >1 per week
- >1 per month
Widespread pain
- >6 per annum
Pain lasts
Tender points
- <2 hours
- >2 hours

Figure 11.12 Irritable bowel syndrome – associated symptoms [23–26]. OCD, obsessive
compulsive disorder; GAD, general anxiety disorder; OTC, over the counter.

Europe, and before side-effect problems became apparent, neither achieved even a
small measure of their predicted annual turnover. The problem may, in part, be due
to the nature of IBS and the possibility that the condition may not exist as it is deﬁned
in the Rome criteria [22].
Analysis of published materials reveals that the symptoms suffered by patients
spread far wider than allowed for in the Rome criteria (Fig. 11.12). Publications
reveal not only lower gastrointestinal (GI) symptoms but also upper GI symptoms
in some patients. Depression, anxiety, and poor sleep are common. Widespread pain
is also common in IBS patients. A publication by Veale et al. [23] have demonstrated
that 70% of IBS sufferers can be diagnosed with ﬁbromyalgia (FM), a condition
characterized by widespread pain and fatigue, and 65% of FM sufferers can be
diagnosed with IBS. It is also well-known to researchers that diagnostic labels differ
widely, with diagnoses of gastritis and dyspepsia also being applied to patients who
would satisfy the Rome criteria.
Researchers may, to their cost, focus research on accepted medical diagnostic
practice and disregard the plethora of information showing that IBS is not what it
seems – nor is it as conventional medical thinking deﬁnes it in the Rome criteria.
Strategists, wanting to understand and develop treatments for IBS patients, will need
to think laterally and use the concepts recommended by Kenichi Ohmae.
Responding to patient need is complicated by the role of the regulator. The
primary role of the regulatory authorities is to ensure that medicines are both safe
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and efﬁcacious, a vitally important role which cannot be circumvented in any way.
There is, however, an issue with regulators when their traditional view of a disease
acts as a barrier to the development of new products which seek to redeﬁne a disease
or a subset of patients. While attempts to change traditional views of conditions and
trial design may add to the complexity of discussions with the regulators, support
by leading expert opinion, can help design ground breaking studies, which make
drug “added value” possible.
Dry eye is a common ophthalmologic condition which amounts to approximately 30% of consultations with ophthalmologists. Despite this prevalence and the
severe inconvenience caused to many patients, only one product has achieved regulatory approval for its management and that in the United States followed extensive
off-label prescribing. Dry eye is traditionally believed to be the result of too little
tear production, or excessive evaporation of tears. The principal symptom is ocular
discomfort, and regulators in the United States and Europe require statistical
improvement against a comparator of one sign (e.g., Schirmer ’s test ) and one
symptom (e.g., discomfort). The challenge is that no study, we are aware of, ﬁnds
a correlation between signs and symptoms.
Expert ophthalmologists now hypothesize that dry eye is a progressive multifactorial condition which can lead to permanent changes in the eye if not treated
appropriately [27, 28]. Symptom descriptors have little, if any, role in differentiating
patients and can be misleading as chronic patients may experience corneal insensitivity, and sensory symptoms are commonly associated with a high placebo effect in
trials. Analysis suggests that rather than simple issue of tear production and maintenance, the term dry eye covers a heterogeneous syndrome with many causative
factors which could represent the target for new product development (Fig. 11.13).
Ocular surgery, contact lenses,
allergy, or drug treatment
Symptoms mild
or
not apparent

Symptoms moderate
or
reversible

Tear film
instability

Hyperosmolarity of
tear film

Damage to
cornea and
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(apoptosis)

Lacrimal and
neurogenic
inflammation

Goblet cell
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Chronic cell
damage

Inflammation

Symptoms severe
or
not reversible

Figure 11.13

The self-stimulating spiral of Dry Eye [27].
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Inﬂammation is one target for drug development, but the number of dry eye subjects
who suffer inﬂammation is unknown and unlikely to be 100% [27].
One can speculate that clinical regulatory studies undertaken on dry eye with
promising compounds failed, not because of a lack of potential efﬁcacy but because
the selected patient cohort included many patients where the active ingredient could
not be expected to work, or the requirement for one sign one symptom is permanently doomed to failure.
Patients are at the core of “value creation.” Their needs are, however, often
ignored or given a low priority. This approach can limit the scope of companies to
differentiate their products and reduce the value of the product in routine practice.
In an age of increasing patient power, companies will need to rethink their strategies
if they are to succeed.

Payers (Reimbursement Agencies, Health Technology
Assessment, Managed Care)
The payer ’s role is broadly deﬁned and includes reimbursement agencies in Europe
such as the Bureau de Transparence in France and The National Commission for
the Rational Use of Medicines in Spain; health technology assessment organizations
such as NICE in the United Kingdom, IQWiG in Gernamy and insurers such as
managed care organizations in the United States.
“Adding value” for a payer raises a new set of issues, including, of course, price.
What do payers look for in a new product they are considering?
NICE explains their assessment process thus [29]:
• The assessment process is a systematic and independent evaluation of the
relevant evidence available on the technology; the aim is to produce an estimate, including uncertainty, of its clinical and cost-effectiveness for a speciﬁc
indication.
• Assessment normally has two mutually dependent components: a systematic
review of the evidence and an economic evaluation.
• The assessment process requires an understanding of the appraisal question
and the context within which it is to be addressed, covering, for example,
currently available care, any alternative technologies, and appropriate methods
of comparing the technologies.
• This assessment, therefore, consists of an objective analysis of the quality,
ﬁndings, and implications of the (mainly research) evidence available as it
relates to the appraisal question and context. Strengths, weaknesses, and gaps
in the evidence are identiﬁed and evaluated.
The assessment is currently undertaken using a “reference case,” that is, an
existing technology or treatment method, as a comparator to the new technology or
treatment. This method can have shortcomings, particularly for new or poorly understood disease areas and NICE acknowledges this:

214

P3M in the Pharmaceutical and Biotechnology Industries
The Institute would like to encourage further development of the methods of
technology appraisal. Innovative approaches to any aspect of technology appraisal that
is presently undeveloped or where there is no agreed standard would therefore be
considered, if necessary, as additions to the reference case.

Indeed, they also acknowledge the shortcomings of both the methods of Health
Technology Assessment (HTA) and the skill available for such undertakings:
The Institute is aware that, currently, there is a national shortage of the skills required
for technology appraisal that affects manufacturers and sponsors and urges universities
and professional associations to contribute to remedying the shortage. We suggest that
manufacturers and sponsors of technologies who lack the relevant methodological
skills in-house should seek them elsewhere rather than attempt a submission of
evidence that may fall short of the standards expected.

Put simply, payers are looking to spend scarce resources in the best possible way
so as to deliver optimum health care to the majority of the population. It was
previously noted that in the United Kingdom, NICE considers current treatments for
Alzheimer ’s Disease to offer a value to society which is too low to recommend
paying for in any but the most severely affected patients. In other words, the available money would be better spent elsewhere. A comparison of the ﬁndings in relation
to Alzheimer ’s Disease and the ﬁndings in relation to the use of statins provides a
valuable insight into the kind of end points developers should seek to achieve and
emphasize and, possibly, the shortcomings of the assessment method.
The full appraisal determinations for both Alzheimer ’s Disease and statins are
readily accessible via the NICE [30] and both merit further study. Of particular
relevance, here are the following points:
• The difﬁculty the assessors faced in trying to deﬁne quality of life improvements from the available clinical evidence on the treatment of Alzheimer ’s
Disease.
• The difﬁculty of assessing the relative merits of various treatments in the
absence of head-to-head comparisons.
• The ease with which the assessors were able to deﬁne a difference in outcomes, with a signiﬁcant difference in cost per QALY, by reference to disease
progression (mild, moderate, severe) in Alzheimer ’s Disease.
• The signiﬁcant impact of considering the extent of discount available to the
NHS once statins had reached patent expiry.
• The signiﬁcant impact of considering LYGs (life years gained) for statins, as
opposed to QALYs with a 10-year horizon for Alzheimer ’s Disease.
It is therefore of primary importance, when building a value proposition for
payers, to consider the impact of the end points themselves and, equally important,
their method and style of presentation to payers. NICE acknowledges the shortcomings of “reference case” assessment and are open to other methods of assessment, but
only if these are suggested to them with sufﬁcient academic support. While this analysis is based on the U.K. agency only (because their data are more readily accessible),

Chapter 11 Developing Products with “Added Value”

215

there is no reason to assume that the same considerations would not apply equally to
other HTA agencies and health management or managed care organizations.
What is clear is that the agencies charged with assessment will, unless guided
otherwise, start their assessment with a calculation of the potential cost “if all
patients covered by the product license were treated with this medication” [29].
Casting the net too wide will produce a potential cost which could rarely be justiﬁed
by any but the most spectacular clinical outcomes.

THE QUESTION OF PRICE
If the only question is price, Gregson et al. [31] deﬁne value-based pricing as “a
broadly applicable conceptual framework for assessing the value of a product to a
customer in the context of alternative offerings, and setting a price relative to that
value” (Fig. 11.14). They express this mathematically thus:
What are the elements which make up D, the net improvement in value? There
are two separate elements to this:
• The severity of the condition being treated
• The ability of the medicine to improve clinical end points when compared to
the gold standard of care.
The French reimbursement authorities employ both elements in their assessments; NICE in the United Kingdom predominantly utilize the second element.

V = R +/– D

Negative
Differentiation
Value

D

R

Positive
Differentiation
Value

Reference
Price

V
Perceived
Value

Figure 11.14 Value-based pricing (adapted from Gregson) [31]. Reprinted by permission from
Macmillan Publishers Ltd. Gregson, N., Sparrowhawk, K., Mauskopf, K., and Paul, J., 2005. Pricing
medicines: Theory and practice, challenges and opportunities. Nature Reviews Drug Discovery 4 (2):
121–130. (From a concept by Nagle, T.T. and Holden, R.K. 2002. The Strategy and Tactics of
Pricing). © 2005.
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Possibly the biggest challenge to new product development is description of the
unmet need. It is a challenge because the conventional focus is upon the product
and clinical trial end points and because reimbursement authorities tend to think
traditionally about conditions. Diabetes is life-threatening and therefore serious,
while RLS is not life-threatening and therefore less worthy of treatment. Consider
also severe sleep problems experienced by Parkinson’s Disease patients, which is
seen as a relatively trivial concomitant disorder, and solving it is therefore of limited
value. The challenge is how to demonstrate the signiﬁcance of the condition and
quantify the burden of illness.
Research has demonstrated that 0.7% of the population suffer from RLS so
severely that sleep is limited to an average of 5.2 hours per night [32]. The research
also shows that poor sleep correlates strongly with a reduced quality of life. The
prevalent population of 0.7% may be small but the value of solving the problem for
that patient population is substantial.
To demonstrate these beneﬁts, however, companies must be willing to invest
in the development of disease understanding in the same way as they invest in the
development of the product. Development project teams are constantly amazed at
the reluctance of reimbursement authorities to agree a premium price for their innovative new product. They have failed to appreciate that without clear demonstration
of a perceived need, their innovation potentially has no greater value than the cheap
comparator. Researchers may understand the unmet need they are ﬁlling, but unless
the condition research (epidemiology) they have carried out simultaneously with
clinical trials demonstrates to the satisfaction of payers (i.e., to the same level of
scientiﬁc rigor) that the unmet need exists, the project may fail. The introduction of
Imigran was used earlier in the chapter to illustrate the failure to gain a satisfactory
price in France. The developing company failed to demonstrate to the satisfaction
of the authorities the value to the intended treatment population – the whole population of migraineurs. With patients ranging from mild to severe sufferers – potentially
a very large market, the Bureau de Transparence and Glaxo could not agree on a
satisfactory price. In contrast, the French authorities did perceive that value had been
demonstrated in a much smaller but severely affected cohort of sufferers from cluster
headaches. Imigran was reimbursed for this indication.
The second major challenge in demonstrating value to payers relates to the
product itself.
• Comparator products which satisfy the needs of regulators do not necessarily
impress payers. This creates a conundrum for project teams when Phase III
studies are planned. Placebo-controlled studies may satisfy the requirements
of regulators but not satisfy payers, who need convincing that the new product
offers advantages over the currently available cheaper alternative.
• End points need to convince payers of added value. Surrogate end points or
disease-speciﬁc quality of life instruments may not convince payers who may
be suspicious about the motives behind the selection.
• Predictions of blockbuster status may please the stock market but raise serious
questions in the minds of payers about their ability to fund the new product.
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It is important to develop and communicate a rational market strategy based
on realistic expectations. If segments of a market are never likely to be suitable for the product, including them in pre-market communications may not
only make the product’s potential look more impressive but may also serve
to reduce prices in some markets by the role of volume in the pricing
decision.
• The ﬁnancial impact of the product needs to be evaluated so that cost tradeoffs can be demonstrated to payers. See case study Examples of Justifying the
Price of New Treatments Based on Cost Trade-Off.
• Political, patient, and prescriber inﬂuence can impact product reimbursement.
Expert prescribers are usually consulted on the added value of new products.
Patient groups, as evidenced by the Alzheimer ’s Society in the United
Kingdom, increasingly have a voice and this voice can motivate politicians
to act when objective analysis suggests that a price may be too high.

CASE STUDY 4

Examples of Justifying the Price of New Treatments
Based on Cost Trade-Off

H2 antagonists – increased the cost of prescribing for gastric ulcer treatment but were highly
cost-effective due to the great reduction in the need for gastric surgery.
Interventional cardiology – expensive drug eluting stents and associated therapies (to
balance bleeding and ischemic risk) have added a new cost to health-care systems, but this
has been offset by a signiﬁcant reduction in coronary artery bypass grafts and the high cost
of both open heart surgery and long periods of recuperation.

If building value into the product fails, there is always the time-honored deal
maker of reducing the price or perhaps the more sophisticated risk-sharing deal.
In the United Kingdom, Celgene’s Revlimid was initially rejected by NICE in
August 2008 at £4400 per month of treatment. In January 2009, NICE reversed the
decision after Celgene agreed to pay for any treatment longer than the initial 2 years
for patients who continue to beneﬁt [33]. NICE also reversed the rejection of Pﬁzer ’s
Stutent for kidney cancer after Pﬁzer offered to drop the price by 5% and to pay for
the ﬁrst cycle of treatment (6 weeks at £3,139 per patient) [34].
Would a project team ever develop a clinical trials program without consulting
the regulating authority to the fullest extent that local practice allows? They all, of
course, do as a matter of routine. Why then do so few consult the representatives
of payers, experts in health technology assessment, or those close to the thinking of
reimbursement authorities before designing trials? Is there still a belief that a licensed
product without reimbursement or an economic price is preferential to no product
at all? Even if this belief is widely held, is it not better to at least understand the
likely requirements of the payer before trial design is commenced? At worst, the
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payers requirements are impossible or highly risky. At best, their requirements can
be incorporated into trial design without jeopardizing registration.

PROJECT MANAGING DRUG DEVELOPMENT TO
MAXIMIZE CUSTOMER VALUE
The critical issue facing companies which understand the importance of building
customer value into new products is how to incorporate this into the development
process and invest appropriately to fully understand the opportunity. In practice,
project teams have more opportunity than is generally realized to add, enhance, or
diminish value in each of the four perspectives identiﬁed at the start of this chapter
– corporate, prescriber, payer and patient. The tools at project teams’ disposal to
enhance customer value include challenging and improving established processes,
adopting a value-directed approach to the management of development projects, and
taking advantage of tried and tested methodologies for understanding product value.

Challenging Established Processes
Pharmaceutical research and development (R&D) is an inherently risky business;
uncertainty around product characteristics until relatively late in development, and
the consequential high attrition rate, bears testimony to this. Surprisingly, in view
of this uncertainty, or perhaps because of it, drug development project strategies are
generally risk averse and tend to follow well-trodden routes of development rather
than challenge and innovate in the ways propounded by Ohmae, and referred to
earlier in this chapter. It can be argued that the familiar and comfortable approaches
to development are contributory factors to the high attrition rate which destroys
value. Many of the best opportunities to inﬂuence value delivery occur early in the
development cycle:
• Early understanding of product characteristics
clear deﬁnition of key sensitivities and the positive/negative impact on most
likely proﬁle
shared product messages
clear gold standard deﬁnition
proﬁle-driven development plan
commercial input
• Innovative investment practices
understand and manage risk and period of exposure
focus on investment to optimize value; higher earlier cost may give rise to
greater value
generation of options for development
economic-based decision modeling
䊊
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Figure 11.15 Location of Clinical Trials Worldwide [36].

• Challenging conventional development approaches
plan for minimum time to reimbursement/peak sales; longer development
time may deliver greater value
plan to clarify options at key decision points.
䊊

䊊

In terms of people, a relatively recent change in the industry’s approach to development has been the signiﬁcantly increased use of outsourcing and offshoring, which
has added value both through cost reduction and time-saving. A 2006 Tufts study [35]
found that spending by drug sponsors on clinical research services had grown by 15%
annually since 2001 and that outsourcing offers a development speed advantage
without loss of quality. It is apparent that the trend to conducting trials outside the
traditional United States, European, and Japanese markets is increasing (Fig. 11.15).
It is not only the transactional processes that are being outsourced but also the
knowledge processes [37]. Although there is an immediate cost and value advantage
in outsourcing, the longer-term implications need careful consideration. Szwejczewski
and Srikanthan [38] have highlighted a catalogue of problems associated with the
rush to outsource. While there is undoubted beneﬁt for many, outsourcing decisions
made in haste may ultimately lead not to an increase but rather a diminution in
overall value.

Value-Directed Project Management
Classically, there is a triangle of interrelated and competing project management
forces: time, cost, and quality (also deﬁned as project scope – the total work to be
carried out to successfully deliver the drug product to market). (See Chapter 7 for
a detailed discussion of the project parameters.) There is a well-founded belief that
few projects achieve their starting goals in all three dimensions. Frequently, this is
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Traditional project management
thinking focuses on balancing
the conflicting inputs
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thinking focuses on the output – value –
achieved through balancing the
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Figure 11.16 Comparison of traditional and value directed project management.

due to poor project strategy selection: the point of the triangle illustrates the perception that it is not possible to deliver a project quickly, at low cost, with maximum
quality (or scope). Historically, pharmaceutical and biotechnology projects have
focused primarily on the time element, followed by the quality element (represented
by the product proﬁle), with relatively little emphasis on cost. This unbalanced position has been exacerbated by a tendency in many organizations to see the end point
as submission or approval of a new product, rather than the more value-directed goal
of achieving minimum time to peak sales and maximizing the product life cycle.
The key accountability for project managers has been reaching agreed milestones.
Project ﬁnancial (and hence value) control has often been managed through the
annual budgeting cycle rather than through lifetime product investment. This leads
to a stop/start approach to development with inevitable impact on value delivery.
These issues arise from the historic project management focus on the inputs to value
(time, cost, quality) rather than the output – value. The far-sighted pharmaceutical
organization will in the future focus on value-directed project management rather
than time-directed project management (Fig. 11.16).
In practice, the value-directed project management approach enables a factbased consideration of the options in product development. Consider the example
of an agent in development for the treatment of Type 2 diabetes. Although we can
obviously never know for certain how a potential product in R&D will perform in
the marketplace, in this example, the product has the potential to be best in class.
Best in class means that patients receive the best available treatment, and that an
appropriate price can be charged for that beneﬁt, that is, there is clear value to
patients, to buyers, and to the company. However, in order to achieve this status,
and the concomitant rewards, the product needs to show both superior control of
blood sugar levels and lipid levels. “Me-better” status would be achieved by gaining
equivalent glycemic control but better lipid control (Fig. 11.17).
The value trade-off for the project is the cost, length, and risks of clinical trials
needed to conclusively demonstrate the desired proﬁle to achieve best in class,
versus the speedier, less risky, but still rewarding option of a me-better status. The
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Figure 11.17 Potential value for alternative “added value” approaches to drug project strategy.

challenge for the value-directed project manager is to design the development
program that gives the greatest value – not (necessarily) the fastest development
time.
Reference to the life-cycle curve in Chapter 13 (Allport and Cooke-Davies), and
to previous parts of this chapter, highlight that maximum leverage on product value
is achieved through early understanding of product characteristics and matching
those to customer needs.

Using the Right Approaches to Understanding Value
There are established and relatively simple methods available to help drug development projects understand and communicate the value being delivered from projects
during the development process, but they are not well understood nor widely used
within the industry. One such approach is earned value management (EVM). EVM
is a technique which allows measurement of both the value of work performed on
a project and a forecast of project cost and date of completion. Success with EVM
requires only that the organization maintains good budgetary, resource, and schedule
information and employs standard project management techniques. It speaks volumes
for the understanding of value in the industry that comparatively few organizations
maintain the information necessary to exploit this valuable technique. (Chapter 7
describes EVM for drug development projects.)
A second standard project management technique in other industries, but poorly
understood in drug development, is sensitivity analysis. This technique allows the
variables within a project to be considered in turn to establish where most value is
to be found. The process is identify the key variables; determine the best- and worstcase values for each of the variables; and then adjust, one at a time, each variable
to identify the range in which outcomes might lie. This then gives rise to the appropriately named tornado diagram (Fig. 11.18).
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Figure 11.18 Tornado diagram showing sensitivity of various factors of a drug to revenue.

The value-focused project manager will direct their efforts to maximize value
by ensuring that activity is focused on those variables which have the greatest impact
– either negative or positive. The important consideration here is that the variables
need to have been established from a researched understanding of unmet customer
needs which will add value, rather than a traditional list created by historical
precedent.
There is ample opportunity for drug development project managers to build
value into products during the course of development, by fully understanding the
intended customers and their value requirements. The challenge is to adopt different
ways of managing and creating the time for project teams to think about alternative
approaches to value creation.

CONCLUSIONS
Creating value during product development requires a clear understanding of
customers and their needs. Historically, the pharmaceutical industry has had many
equivalents of the Ford Edsels and Sinclair C5s – and for the same reasons: a lack
of understanding of customers and their needs. The industry has a number of different customers with some shared but many discrete needs. Maximizing product value
requires careful management of product development and commercialization by
project managers, to ensure that stakeholders’ needs for value are met. Conventional
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approaches to marketing and development are increasingly less appropriate in the
developing pharmaceutical environment. New thinking in marketing and drug development project management is required, some of it adapted from other industry
sectors. A robust challenge to convention is required to ensure success in a more
challenging industry milieu. The winners will be the organizations that insist their
project managers seize the opportunity to become truly customer focused, and maximize value for all the stakeholders.

REFERENCES
1. Marks, A.P. 1990. The Sinclair C5 – Why did it fail? Management Decision 28 (4).
2. Moore, T. and Popken, B. 2007. Top 10 worst marketing gaffes, ﬂops and disaster. http://
consumerist.com/consumer/ads/top-10-worst-marketing-gaffes-flops-and-disasters-241095.php
(accessedMay6, 2009).
3. Pear, R. 2003. U.S. limiting costs of drugs for medicare. The New York Times, April 20, 2003. http://
www.globalaging.org/pension/us/socialsec/medicaredrugs.htm (accessed May 6, 2009).
4. http://www.cks.nhs.uk/dyspepsia_unidentified_cause/management/prescribing_information/
proton_pump_inhibitors_ppis/choice_of_ppi#.
5. National Institute of Clinical Excellence (NICE). 2007. Donepezil, Galantamine,
Rivastigmine (Review) and Mematine for the Treatment of Alzheimer ’s Disease. London: NICE
Publishing, p. 4. www.nice.org.uk/nicemedia/pdf/TA111fullversionamendedSept07.pdf (accessed
May 6, 2009).
6. Laurance, J. 2006. The big question: What is NICE’s role, and why is it limiting access to
Alzheimer ’s drugs. Independent, November 21, 2006.
7. Alzheimer Society Press Release. 2007. Alzheimer ’s Society will not appeal court judgment on
Alzheimer ’s drugs. September 27, 2007. Available from: http://www.alzheimers.org.uk/site/scripts/
press_article.php?articleID=46 (accessed May 6, 2009).
8. The British Cardiovascular Intervention Society Audit. 2007. UK Centers 2007. http://
www.bcis.org.uk/resources/documents/BCIS%20Audit%20web.pdf (accessed May 6, 2009).
9. O’Shaughnessy, J. 1988. Competitive Marketing: A Strategic Approach. 2nd ed. Cambridge, MA:
Unwin Hyman, p. 80.
10. Ohmae, K. 1983. The Mind of the Strategist: Art of Japanese Business. UK: Penguin Books,
p. 20.
11. Rogers E.M. 1962. Diffusion of Innovations. New York: Free Press, pp. 79–86 and Kotler, P.
1988. Marketing Management: Analysis, Planning and Control. 6th ed. Englewood Cliffs, NJ:
Prentice Hall, p. 595.
12. Williamson, P.M. 1975. How general practitioners assess risk in using new drugs. Journal of the
Royal College of General Practitioners 25 (154): 383–386 at 384.
13. Willis, T. 1672. De Animae Brutorum. London: Wells and Scott.
14. Ekbom, K.A. 1945. Restless Legs (H. Frey, trans.). Stockholm: Ivar Haeggströms.
15. van de Vijver, D., Walley, T., and Petriet, H. 2004. Epidemiology of restless legs syndrome as
diagnosed in UK primary care. Sleep Medicine 5 (5): 435–440.
16. Lavigne, G.J. and Montplaisir, J.Y. 1994. Restless legs syndrome and sleep bruxism: Prevalence
and association among Canadians. Sleep, 17: 739–743.
17. Phillips, B., Young, T., Finn, L., Asher, K., Hening, W.A., and Purvis, C. 2001.Epidemiology
of restless legs symptoms in adults. Archives of Internal Medicine 160: 2137–2141.
18. Henning, W., Walters, A.S., Allen, R.P., Montplaisir, J., Myers, A., and Ferini-Strambi, L.
2004. Impact, diagnosis and treatment of restless legs syndrome (RLS) in a primary care population:
the REST (RLS epidemiology, symptoms, and treatment) primary care study. Sleep Medicine 5 (3):
237–246.

224

P3M in the Pharmaceutical and Biotechnology Industries

19. Jachuck, S.J., Brierley, H., Jachuck, S., and Willcox, P.M. 1982. The effect of hypotensive
drugs on quality of life. Journal of the Royal College of General Practioners 32 (235): 103–105 at
104.
20. Shneerson, J., Dauvilliers, Y., Plazzi, G., Myers, A., and Garcia-Borreguero, G. 2009. The
impact of narcolepsy and its treatment – a European study, European Neurological Review 3:
105–109.
21. Grosset, D., Antonini, A., Canesi, M., Pezzoli, G., Lees, A., Shaw, K., et al. 2007. Poster 336:
Adherence to antiparkinson medication in a multi-centre European study. Presented at The Movement
Disorder Society’s 11th International Congress of Parkinson’s Disease and Movement Disorders,
June 3–7, 2007, Istanbul, Turkey. http://www.movementdisorders.org/congress/congress07/
07ﬁnalprogram.pdf (accessed May 24, 2009).
22. Drossman, D.A., Corazziari, E., Talley, N.J., Thompson, W.G., and Whitehead, W.E. 1999.
Rome II: A multinational consensus document on functional gastrointestinal disorders. Gut 45
(Suppl II): 1–81.
23. Veale, D., Kavanagh, G., Fielding, J.F., and Fitzgerald, O. 1991. Primary ﬁbromyalgia and
the irritable bowel syndrome: Different expressions of a common pathogenetic process. British
Journal of Rheumatology 30 (3): 220–222.
24. Hahn, B., Kirchdoerfer, L., Fullertons, S., and Mayer, E. 1997. Patient-perceived severity of
irritable bowel syndrome in relation to symptoms, health resource utilization and quality of life.
Alimentary Pharmacology & Therapeutics 11: 553–559.
25. Harvey, R., Salih, S., and Read, A. 1983. Organic and functional disorders in 2000 gastroenterology outpatients. The Lancet 19: 632–634.
26. Walker, E., Roy-Byrne, P., Katon, W., Li L., Amos, D., and Jiranek, G. 1990. Psychiatric illness
and irritable bowel syndrome: A comparison with Inﬂammatory bowel disease. The American
Journal of Psychiatry 147 (12): 1656–1661.
27. Baudouin, C. 2007. A new approach for better comprehension of diseases of the ocular surface.
French Journal of Ophthalmology 30 (3): 239–246.
28. Lemp, M.A., Boudouin, C., Baum, J., Dogru, M., Foulks, G.N., Kinoshita, S., et al. 2007. The
deﬁnition and classiﬁcation of dry eye disease: Report of the Deﬁnition and Classiﬁcation
Subcommittee of the International Dry Eye Work Shop. Ocul Surf 5: 75–92, ﬁg. 2.
29. National Institute for Health and Clinical Excellence (NICE). 2004. Guide to the Methods
of Technology Appraisal. London: NICE Publishing, section 1.3.2, p. 8. http://www.nice.org.uk/
niceMedia/pdf/TAP_Methods.pdf (accessed December 16, 2009).
30. See www.nice.org.uk
31. Gregson, N., Sparrowhawk, K., Mauskopf, K., and Paul, J. 2005. Pricing medicines: theory and
practice, challenges and opportunities. Nature Reviews Drug Discovery 4 (2): 121–130.
32. Allen, R.P., Stillman, P., and Myers, A.J. 2007. Poster P0096: Patients with clinically relevant
RLS in European Primary Care experience signiﬁcant sleep disturbance. Presented at the Second
World Congress of World Association of Sleep Medicine (WASM), Bangkok, Thailand, February
4–8, 2007. http://neuroscience.mahidol.ac.th/wasm2007/second/WASM2007_ProgramBook.pdf
(accessed May 27, 2009).
33. Senior, M. 2009. NICE deal, Celgene. The IN VIVO Blog: 09 February 2009. http://invivoblog.
blogspot.com/2009/02/nice-deal-celgene.html (accessed May 27, 2009).
34. Devlin, K. 2009. Kidney cancer patients should get Stuent on the NHS, says NICE. Telegraph,
4 February 2009. http://www.telegraph.co.uk/health/healthnews/4449605/Kidney-cancer-patientsshould-get-Sutent-on-the-NHS-says-NICE.html (accessed May 27, 2009).
35. Tufts CSDD Impact Report. January/February 2006. Washington, DC: Tufts Center for the Study
of Drug Development.
36. Map of all studies in clinical trial by ClinicalTrials.Gov; a service of the US National Institute of
Health. http://clinicaltrial.gov/ct2/search/map (accessed June 20, 2009).
37. Herskovits, B. 2007. Pharma gets wired for clinical trials. Pharmaceutical Executive, May 16, 2007.
38. Szwejczewski, M. and Srikanthan, S. Mastering ﬁnancial management: The risks of outsourcing.
Financial Times, June 9, 2006, p. 5.

Part Three

Integrating the
Processes
The ﬁnal section of the book brings different perspectives to two main
themes. The ﬁrst is the need to integrate the portfolio, program, and
project (P3M) processes, both “horizontally” across the functions
contributing to the drug development program, and longitudinally, over the
entire life cycle of the product development. Marty Hynes in Chapter 12
describes how portfolio and project management processes link the
functions and the drug program team together. The ﬂow of reporting
information is also an important driver of integration, and IT-enabled
project management information systems are introduced. Stephen Allport
and Terry Cooke-Davies, in Chapter 13, follow with a deep and thorough
review of the people and organizational implications of greater integration
of P3M for the development of drugs and devices. They discuss the role of
organizational structures and levels of authority given to project and
program managers in relation to the ability to create truly integrated
product development processes.
The second theme, covered by the closing two chapters of the book, is
the development of greater capability in P3M for product development in
the sector. John Arrowsmith, Pat Grogan, and Bob Moore begin Chapter
14 with a discussion of the strategic drivers for better integration of P3M
processes. They then review the organizational factors affecting the
mechanics of P3M integration – scale, existing maturity, the size of gap
between current and desired future capability. Creating the right level of
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P3M capability for the needs of the company and translating this capability
into IT support systems are also discussed. Pete Harpum, Ashley
Jamieson, and Inge Fisher conclude the book with Chapter 15. In a chapter
with two sections, they ﬁrst describe 33 areas of best practice P3M for
drug development. They then describe the high-quality change
management approach needed to bring about the adoption of these best
practices in drug development organizations.

Chapter

12

Integrated Business Processes
to Support Cross-Functional
Drug Development
Martin D. Hynes III

INTRODUCTION
The global drug development community is well aware of the many challenges that it
is confronted with, including increasing cycle times, increasing development cost, a
decreasing probability of technical success, and a hostile political environment. These
must be overcome while trying to bring new drugs to market that meet unmet medical
needs. The cycle time for conducting clinical trials rose from 6 years in 1984–1986 to
7.4 years in the 2002–2004 time period [1]. A more striking increase was observed in
research and development (R&D) spending, by the members of the Pharmaceutical
Research and Manufacturers of America (PhRMA), which rose from $2 billion U.S.
dollars (USD) in 1980 to over $40 billion in 2005 [2]. These increases in cost and
cycle time need to be placed in the context of the number of new drugs approved by
the United States Food and Drug Administration (FDA) each year. In 1983, there were
12 new molecular entity drugs (NMEs) approved, while in 2005, the FDA approved
only 18 [3]. Despite the signiﬁcant increase in R&D spending, there has not been a
commensurate increase in R&D productivity as measured by the number of new drugs
brought to market. If this degree of disparity continues or worsens, it brings into
question the long-term viability of the pharmaceutical industry. Given these concerns
and the need for new medicines to treat diseases that are poorly treated or not treated
at all, pharmaceutical and biotech companies must improve the process to select and
develop new drugs in the most efﬁcient and effective manner possible.
In light of the fact that patients in need of better pharmacotherapy are dependent upon industry, the portfolio and project management processes that support the
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development of new drugs must be improved. Although it is difﬁcult to ensure that
such activities will be successful, given the bright and creative people that staff our
industry, there is a reasonable probability of success. These improvement efforts
will hopefully be successful in maintaining the ﬂow of new drugs to patients until
more substantial reform can be undertaken. Such reform efforts are being undertaken
by the FDA and pharmaceutical industry in the form of the FDA’s Critical Path
Initiative [4].
The fact that improving the existing processes can have utility is substantiated
by the work of DiMasi et al. [5]. This work suggests that better management of drug
development projects can lead to reduced drug development cost and cycle time.
For example, DiMasi’s work suggests that cutting development cycle times by 50%
would lower costs by 30% [5], while cutting 1 year from Phase III clinical trials
would save an average of 71 million USD in development cost [5].
So the key question is, how do we reduce cycle times and lower cost? It is clear
that you cannot improve what you cannot measure. Hence, the industry needs to be
able to effectively measure timelines, direct cost, indirect cost, and probability of
technical success for individual drug development projects as well as for the portfolio
of drug development projects. This data can then be used to drive the delivery of new
drug candidates, on time, on budget, and on scope. Improvements in the drug development processes can also be guided by the availability of this type of project data.
In order to achieve this goal, companies or drug developers need integrated
business processes and supporting tools that will enable the collection and use of
such data.
The business process for portfolio and project management requires four distinct
but interrelated business processes – portfolio management, project management,
capacity management, and ﬁnancial management. Although distinct in their own
right, they must be tightly linked for success. The interrelationship of these four core
business processes is shown in Fig. 12.1.

How much can
we afford to
spend?

Financial process

What resources will
it take in both
people and dollars?

Figure 12.1

Portfolio mgmt
process

• Uncertainty
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• change

Capacity mgmt
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Project mgmt
process
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will we have to
do to bring
these
molecules to
market?

Integrated business process for portfolio and project management.
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BUSINESS PROCESS INTEGRATION: PORTFOLIO
MANAGEMENT PROCESS
The goal of the portfolio management process is to determine what drug candidates
the organization should be working on to keep the drug development pipeline ﬁlled
to meet corporate growth targets and patient needs. The compounds proposed for
inclusion in the corporate drug development portfolio need to be assessed by a
common business process, methodology, and consistent parameters. The data to be
utilized in the portfolio prioritization process are market evaluation, resource intensity, probability of technical success, and cycle time to market. Senior corporate
management then utilizes these data elements that have been gathered with common
methodology to make a decision as to what to include in the corporate portfolio and
what to exclude. This methodology, with prioritized data elements, can be used to
evaluate compounds for inclusion in the portfolios when they come from internal
discovery efforts. Additionally, this methodology can be utilized to evaluate external
opportunities when purchasing in-licensed compounds, and subsequent inclusion in
the internal drug development portfolio. All projects in the portfolio can be assessed
in an ongoing manner using these same parameters derived from a common methodology so that decisions can be made about which projects in the portfolio should
be accelerated, traded off, parked, or out-licensed.

INTEGRATION BUSINESS PROCESSES THAT SUPPORT
CROSS-FUNCTIONAL DRUG DEVELOPMENT: PROJECT
MANAGEMENT PROCESS
Once a new molecule has been evaluated utilizing the portfolio management process,
decisions need to be made on what studies need to be conducted and the order that
those studies need to be conducted, so that the compound can progress to market.
The determination of what studies should be conducted and in what order to bring
the molecule to market is made during the execution of the project management
process. Two key determinations that need to be made as the project management
process is executed are ﬁrst, what level of detail should be planned for, and second,
what is the time horizon over which the plan should extend (e.g., 1 year or 10 years).
The level of detail relates to the degree of granularity the organization wants to
capture in a cross-functional project plan. Some organizations elect to manage their
cross-functional plans with only a minimal level of detail, with most of the detailed
plan being left to the functions to manage and evaluate. Other organizations capture
a signiﬁcant amount of detail in the cross-functional plan, leaving less information
and detail for the functions to manage.
The planning horizon determines the duration in time over which the plan
should be constructed. For example, as a compound enters the portfolio, should the
plan start with initial discovery activities and extend all the way through new drug
application (NDA) submission and launch? Or conversely, should the plan be just
through the end of Phase I or start of Phase II clinical studies? Most organizations
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opt for the short horizon given the high attrition rate incurred, especially in early
phases of drug development. Additionally, not only do they not want to spend time
planning activities all the way through to launch that may never be executed, they
also do not want to evaluate the organization’s capacity to conduct the studies, both
from the human and ﬁnancial resource standpoint (in the belief that this allows more
focus on urgent near-term activities). Thus, the decisions made during the project
management process have meaningful repercussions for both the capacity management and ﬁnancial process that are executed following entry of the drug candidate
to the portfolio and the execution of development of the project plan.

BUSINESS PROCESS INTEGRATION THAT SUPPORT
CROSS-FUNCTIONAL DRUG DEVELOPMENT:
THE CAPACITY MANAGEMENT PROCESS
The primary purpose of the capacity management process is to determine what
resources are needed (often both people and money) to execute the work that was
determined as necessary – the project scope – by the project management planning
process. The capacity management process is executed by capacity managers who
are a part of the functional organization that executes work in support of the crossfunctional project plan. In order to properly carry out the capacity management
process, these managers need to understand the project plan at a sufﬁcient level of
detail to identify what work needs to be performed, by whom, and by when in their
function. Once both of these elements are understood, the resources necessary to
complete these tasks over a given period of time can be established. Understanding
the human resources required for each part of the work necessitates knowing both
the number of people needed to execute the task as well as the particular skill set
or scientiﬁc expertise required. These two variables must be established for all of
the tasks over their entire duration of the cross-functional plan. The data derived
from the execution of this capacity planning process for each function contributing
to the cross-functional plan will then allow the cost of the plan for the desired time
horizon to be determined. This data is the critical input to the next step in the integrated business processes that support the development of a new drug.

INTEGRATED BUSINESS PROCESSES THAT SUPPORT
CROSS-FUNCTIONAL DRUG DEVELOPMENT: FINANCIAL
The goal of the ﬁnancial process is to determine how much the organization can
afford to spend on the development of new drugs. Or stated in another fashion, can
the organization afford the project portfolio and associated development plans that
have been developed when assessed from both a people and direct expense standpoint? The total monetary demand for research can be derived by adding up the
budgets for each of the projects that have been approved for portfolio entry, and
including overhead if not already allocated across project budgets. The demand for
R&D spending then needs to be reconciled with the supply of funds that is deﬁned
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by the R&D budget. The reconciliation of supply, R&D budget, and demand needed
to fund the portfolio of drug development projects can occur through a series of
trade-offs. These trade-offs can occur in a number of ways. First, they can occur at
the portfolio level, that is, adjusting the projects in the portfolio to the allotted R&D
budget; that is, if project demand exceeds the R&D budget then individual projects
can be removed from the portfolio until the supply and demand are balanced. Another
approach is to adjust individual project plans until the portfolio is affordable. For
example, if there is a need to reduce project spending, then the scope of a number
of project plans can be reduced. An example of this would be to remove an indication or an additional formulation from the plan in an attempt to reduce project cost.
The converse would also be true; that is, if additional money was available from the
corporate budget, then indications and formulations could be added back into the
project plans. In this situation where additional money for R&D activities is available, the addition of more projects into the portfolio would be another viable option.

PROJECT MANAGEMENT INFORMATION SYSTEM
Given the complexity of these business processes, as well as the high degree of
interdependence between them, these processes cannot be easily managed in a paperbased system. Rather, an information technology (IT) tool or a series of IT tools
would be required to simplify the management of these processes, particularly in
research organizations where there are large portfolios containing a number of drug
candidates. These IT tools have to be able to support all of the integrated business
processes that enable cross-functional drug development that have been described,
for example, the portfolio prioritization, project management, and ﬁnancial planning
process, as well as be able to integrate the data from these interdependent business
processes. An example of this type of systems tool set is shown in Fig. 12.2.
This ﬁgure shows the cross-functional enterprise resource planning (ERP)
system at the center of the Project Management Information System (PMIS). The
ERP system consolidates project plans with both direct and indirect human resources
(frequently measured as full-time equivalents, or FTEs, in the life science sector). The
ERP is linked to project management software (e.g., Microsoft® Ofﬁce Project),
which contains very detailed project plans and a local capacity tool (Scheduling Tool
for Allocating Resources [STAR]) that provides detailed resource estimation by function and skill set. ERP is also linked to a portfolio optimizer that provides the organization with high-level portfolio data. The inputs and outputs from these systems are
shown in Fig. 12.3. As can be seen from this ﬁgure, there are a number of inputs as
well as outputs for each one of these building blocks for the PMIS. Project plan data,
schedule, as well as capacity, are entered both into the functional capacity management tool as well as the ERP. The ﬁnancial data are derived from other parts of the
ERP itself (the ﬁnancial module) while actual project hours worked by global R&D
employees are recorded in a time entry system CATS (Cross-Application Time entry
System), an ERP bolt-on that supports monthly allocation of project workload to the
projects in the portfolios. Two portfolio dimensions of the four that are utilized in the
portfolio process are entered directly into the portfolio tool – net present value and
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portfolio priority. The other dimensions, resource intensity and cycle time or time to
market, are extracted from the ERP database and fed into the portfolio tool.

REPORTING
Once the plan and actual data are entered into the PMIS, a variety of reports can be
extracted from the system at all three levels of the PMIS.

Portfolio Reports
A variety of reports can be published from the portfolio tool. They include ﬁnancial
forecast over an eight-quarter time horizon, plan by project for a similar eight-quarter
period, and plan versus actual spending.
An example of the resource forecasting possible from PMIS is shown in
Fig. 12.4. As can be seen from the data in this ﬁgure, project spending is forecast
over an eight-quarter time horizon. The data depicted allow the organization to
answer questions such as:
• Do we have adequate resources to deliver the portfolio?
• Do we need to slow, stop, or decelerate any project because of budgeting
restraints?
• Do we have the capacity to add additional projects to the portfolio?
Another example of the type of data available from this integrated system is
shown in Fig. 12.5. This ﬁgure shows total forecasted spending, direct and indirect,
$60
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Figure 12.4
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Eight-quarter rolling forecast for 10 projects in the drug development portfolio. (See
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engaged in supporting the portfolio of drug development projects. ADME, absorption, distribution,
metabolism, and excretion.

versus the target for that quarter. The data depicted on the left panel shows the situation where the plan by project exceeds the ﬁnancial target, thus informing the
organization that trade-offs will be necessary in the portfolio, while the panel on the
right-hand side of the ﬁgure shows a situation in which, for certain quarters, that
plan by project demand is less than quarterly ﬁnancial targets, thus indicating to the
organization that additional project work can be undertaken through taking on new
projects or expanding the scope of existing projects during these time periods.
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Data on project supply and demand for human resources can also be derived
from the system. Fig. 12.6 shows the demand for resources to support the projects
in the portfolio. As can be seen from the data depicted in this ﬁgure, some functions
are able to meet the project demand while others are not, as indicated by the fact
that demand is in excess of 105% supply. The data given here allow the organization
to identify chronic bottlenecks at the functional level, make hiring decisions, ask
people to work overtime, or drive the outsourcing of certain types of work to contract
research organizations.

Project Plans
A variety of different types of reports can be derived from the project management
information system as can be seen in Fig. 12.7. These include capacity reports, project
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Project reporting from project management information systems. LRL, Lilly Research
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Figure 12.8 Financial reports from PMIS depicting plan and actual project hours.

reports, and portfolio reports. All of these reports provide information that is key to
the effective management of the portfolio. An example can be seen in Fig. 12.8 which
depicts plan and actual spending in terms of FTE hours worked on the different
clinical candidates under development. For each of the candidates, plan and actual
spending for 2009 is given. Additionally, the planned spending for 2010 is also
shown. Thus, a wealth of project cost information can be presented in one ﬁgure that
is derived from the data stored in the ERP system at the heart of the PMIS.

Capacity Reports
Capacity reports can be extracted from the STAR database [6] that is linked to the
ERP data repository. Reports on plan, actual, and forecasted capacity for individual
projects, a portfolio of projects at the functional or cross-functional level can be
produced. An example of the rich capacity data that can be extracted from the system
is shown in Fig. 12.9. The data depicted in this ﬁgure show the FTE demand for a
four-quarter period beginning in the ﬁrst quarter of 2009 and extending until the ﬁrst
quarter of 2010. The data are for a portfolio of 17 different projects, with the demand
for each project shown in a different color.

Financial Reports
A variety of different ﬁnancial reports can be produced from the system. An example
of a particularly useful report is shown in Fig. 12.10. The ﬁgure depicts spending for
20 drug candidates. The rate of spending is given in thousands of USDs. The spending
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shows both direct and indirect costs, with the cost of human resources converted into
direct costs. The data depicted in this graphic allows research management to answer
a number of key questions, such as whether spending is aligned with overall portfolio
properties, and do we have our people working on the correct projects?

CONCLUSION
There are a number of beneﬁts to having an integrated project management system
in place. First and foremost, it provides the organization with consolidated project
information. This consolidated information allows for timely and integrated information for controlling projects. Additionally, it makes for better cross-project comparison as the information is derived from a single data source that utilized a
common set of data deﬁnitions. Given that there is a single data source, there are
fewer tools for the organization to maintain. Additionally, the existence of such a
tool reduces the time spent trying to reconcile different data points from the same
project derived from different systems that utilize different data deﬁnitions and
updated on a different schedule or frequency.
Project and ﬁnancial managers are provided with an integrated ﬁnancial management tool that provides plan as well as actual data. These data are linked to plan
by project data that are provided by the functions engaged in development activities,
ensuring alignment between project, ﬁnancial, and functional management. Thus,
cost and resource information is more usable to project managers and ﬁnancial
managers, as well as the research organization. These data allow for the enhanced
control of project spending by the project manager, ﬁnancial manager, and the
functional line manager. This type of accessible data facilitates the consideration
of portfolio buy-up and in-licensing opportunities as well as trade-offs and outlicensing opportunities.
Thus, the PMIS with ERP project systems at its core has provided more accurate, comprehensive, and timely information collected in a consistent manner for
portfolio managers, project managers, capacity managers, and ﬁnancial managers.
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Integrated Drug Development:
From Cradle to Grave and
from Lab to Market
Stephen Allport and Terry Cooke-Davies

INTRODUCTION
What would it be like to work in an organization where every aspect of operation
has been designed to ensure that the objectives will be delivered to the highest
standard and in the most effective and efﬁcient way? Where common goals and
associated decision points are crystal clear and do not change without good reason?
Where roles and responsibilities for all staff are obvious, decision making is rapid
and is based on a consistent mixture of experience and real-time, reliable information? Where problems are resolved as soon as they arise, using reliable and readily
accessible indicators of potential issues and progress? Where staff members are
individually highly valued for their skills and experience but who work in a cohesive
and empowered team? Such organizations really do exist – they are called Critical
Care Units (CCUs), and they can be found in major hospitals all round the world.
What could drug development organizations learn from the way that CCUs operate?
The key lesson is the single-minded focus on ensuring that systems, people, processes, practices, and procedures are aligned and integrated to deliver a common
and clearly understood goal – in this case getting the patient better and able to leave
the CCU in reasonable health. This requires strong and decisive leadership but
leadership which recognizes and values the experience and expertise of numerous
specialists. Excellent information systems are at the core of decision making, but
these are complemented by effective relationship building and management. Lastly,
the staff involved work with a genuine sense of shared responsibility for achieving
the goal.
Portfolio, Program, and Project Management in the Pharmaceutical and Biotechnology
Industries, Edited by Pete Harpum
Copyright © 2010 John Wiley & Sons, Inc.
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Few pharmaceutical or biotechnology research and development (R&D) organizations could characterize their drug development processes by their similarity to
the slick and consistent practices of the CCU. However, there is no reason why the
essential features of alignment and integration which make CCUs effective cannot
be adopted by pharmaceutical and biotechnology.

LIFE-CYCLE MANAGEMENT
The starting point for successful integration of activities and people is to ensure
commitment to a common and readily understood goal. That goal, regardless of size
or type of organization, should be related to value.
All organizations need to understand how to create value and maximize value
delivery and then to apply that understanding throughout the drug development and
commercialization process. However, in thinking about value, a number of common
themes and issues begin to emerge which directly impact the topic of integration:
• There is an inconsistent deﬁnition of value depending on the perspective
adopted. R&D predominantly focuses on ﬁnancial return as the value measure,
and ultimately, this is obviously essential. Customers (payers) tend to focus
primarily on cost-effectiveness and consumers primarily on product effectiveness. The different emphasis will tend to drive different approaches to development. A stronger emphasis on customer value measures should enhance
long-run ﬁnancial return.
• Many organizations concentrate on project and portfolio value delivery, in
particular net present value (NPV) and return on investment (ROI). However,
there is rarely a framework in place which explicitly links these value measures to corporate value measures such as growth or shareholder return. The
integration of R&D contribution with top-level targets is often opaque.
• Consistent messages on the creation, erosion, and delivery of value can be
used to drive improvement. Creative option generation and strong customer
focus enhances value creation. Poor process and participation encourage
erosion of value. Rewarding the wrong things, such as license approval rather
than, for example, reimbursement, inhibits delivery.
The key to optimizing value is to understand and manage the product life cycle.
Figure 13.1 shows the typical product life cycle and the points at which it may be
inﬂuenced.
Understanding how the product life cycle can be inﬂuenced to impact value
delivery enables and forces clarity of decision making. For example, how will
increasing investment at an early stage, thus tying up more funds, impact the potential level of peak sales or speed of market uptake? This is not a purely ﬁnancial
issue. Such questioning of approach clearly integrates value assessment from each
of the R&D, customer, and consumer perspectives. Consider how the extra funding
might be used. One way may be to reﬁne product characteristics to reduce unpleasant
but manageable side effects, thus increasing acceptability to patients. This may
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The product life cycle.

increase speed of uptake and potentially peak sales as prescribers and patients press
for a “better” treatment, but only if that reﬁnement can be delivered at a price which
is acceptable to payers. The arguments and implications are complex but can be
related to the common goal of value enhancement.
The approach has implications for the way research, development, and commercialization is managed. Equally, there are implications for roles and responsibilities, for training and education, and for the development of tools and measures to
help value maximization. Every part of every organization from discovery boutique
to formulation specialist and from small biotechnology to big pharmaceutical can
inﬂuence the product life cycle – the key issue is to understand how that inﬂuence
can be manifested and what needs to be done to maximize impact on value.
It is never too early to start to think about the drug development (or product)
life cycle. Many organizations leave it too late to enable maximum impact to be
achieved from manipulation of the life-cycle design. Thinking should begin at the
disease area strategy stage and should consider which will be the organization’s
areas of focus to deliver sustainable value in the long term and which areas should
be de-emphasized. This will lead to decisions on the prioritization of different
potential targets. Factors which will inﬂuence decision making at these early stages
will include ﬁt with overall business strategy; research feasibility (i.e., how difﬁcult
will it be to develop a drug candidate); availability of or access to expertise in the
area; competitive position (i.e., are others ahead, can they be caught, do we have a
potentially better product); and some assessment of commercial attractiveness.
While it is generally far too early to get a useful or trustworthy estimate of the
potential ﬁnancial value of the area at this stage, surrogate measures, for example,
size of treatable population, can provide sufﬁcient information to enable informed
decision making and lead to a value-based assessment of the attractiveness of different opportunities. See Fig. 13.2.
Generally speaking, at the research and discovery stages, greatest value is
delivered through effectively reducing the myriad opportunities available to a relatively few exploitable and attractive propositions. This is most effectively achieved
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through focusing on technologies and platforms in a limited number of disease areas.
The temptation is always to spread resources too thinly to be effective.
An example from outside the industry will serve to illustrate the importance and
impact of appropriate focus. A.G. Laﬂey became CEO of Proctor and Gamble (P&G)
in 2000. At that time, P&G was introducing new products and brands with a commercial success rate (i.e., making a positive ROI) of 15–20% – about the industry
average. Laﬂey focused P&G on innovative business opportunities driven by
excellent customer insight and enforced disposal of less attractive opportunities. By
2008, the commercial success rate rose to 50–60% – the rate the company wants to
ensure appropriate risk taking – with a 6% year-on-year growth rate. This has been
achieved despite, or perhaps because of, a 25% reduction in R&D expenditure over
the same period [1].
At the new product development and early commercialization stages, greatest
value is achieved by targeted investment on customer-focused activity driven by an
excellent understanding of the drivers of value and risk. At the later stages of product
enhancement and sales, value is driven by exploitation of competitive advantage in
existing assets. The common features of value enhancement at all these stages are,
ﬁrst, ensuring that customer needs are at the forefront of decision making, second,
that the widest possible spectrum of ideas is efﬁciently narrowed to a feasible few,
and third, that the value is assessed with a clear understanding of the product life
cycle. At all stages, the potential opportunity should be considered very broadly. An
IBM Consulting study [2] concluded that “A substantial part of the value [of new
medicines in 2010] will lie in the services that come with them.” A later study
concludes that “combining biomarkers and medicines will thus help pharmaceutical
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Figure 13.3 Exploiting value through the product life cycle (adapted from Kotler) [5].

to make safer, more effective therapies more economically” [3]. Kotler [4] advocates
considering the core product, for example, a drug formulated appropriately for an
indication in a target population, as a relatively short-lived technological advance
but with ample opportunity for extending the product life cycle and creating sustainable competitive advantage in a variety of ways (Fig. 13.3).
The impact of this approach on the customer and on the product life cycle is
clear. Extending indications should add value both by extending the time in the
market place and increasing peak sales. Providing innovative delivery systems will
enhance usability and/or acceptability for patients and provide increased sales.
Provision of supportive services, for example, support telephone lines, has a clear
beneﬁt for patient and provider.
Effective life-cycle management requires the engagement of multiple parties; it
is not the sole province of any one group. A Centre for Medicines Research (CMR)
International study [6] highlighted that marketing departments of pharmaceutical
and biotechnology companies were involved in exploratory research in only 11% of
responding companies, in how candidate products are selected in only 45% of those
companies, and in the decision to enter Phase III trials in just 55%. It is interesting
to contrast the position in other sectors. A joint study between Cranﬁeld School of
Management and Premark Services [7] across ten different industry sectors from the
auto industry to information technology, food and drink to medical equipment found
that marketing departments were fully engaged, if not driving, from the very start
of the R&D process. While practices from other sectors may not be completely
transferable to pharmaceutical and biotechnology, it is abundantly clear that the
industry has something to learn from the successes of others. There is variation
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within the pharmaceutical and biotechnology world in the degree of engagement at
early stages. The more forward-looking companies very deliberately engage their
marketing groups in the discussions about early research and discovery strategy and
approaches. Those organizations see a clear two-way beneﬁt. First, marketing brings
to R&D a set of perspectives and a wealth of information that helps orientation and
prioritization. Second, R&D provides marketing with insight into new opportunities,
platforms, and approaches of which they would otherwise be unaware. The interchange between the groups ensures focus on the goal of increasing value and sets
the tone for integration of activity across the organization.
There is a constant which links the earliest research and discovery stages to
commercialization – the product proﬁle. Broadly, this will:
• Provide a common basis for understanding the characteristics and expected
beneﬁts of the intended product
• Provide a basis for assessment of value and determination of chance of
success
• Drive the development plan
• Deﬁne go/no-go points for development
• Highlight key project sensitivities
It is clearly impractical to deﬁne a product at the earliest stages when targets
may not even have been identiﬁed. However, it is both feasible and appropriate to
deﬁne desired product characteristics at this stage. As time moves on, more will
become known about both the expected characteristics of the product, based on
evolving data, and about the likely competition at the time of launch; it becomes
feasible to reﬁne the desired product proﬁle into a target product proﬁle. Further
down the track, as the distinctive features of the candidate start to unfold, the target
product proﬁle will evolve to an expected product proﬁle. It is important that the
proﬁle is developed and owned by the project team though governance (the senior
management body) will need to be engaged as the proﬁle is developed. Changes to
the proﬁle should only be allowed with the agreement of governance, and since it
is the common reference point for integration of project activity across the organization, any changes need to be clearly and widely communicated.

TRUE INTEGRATION ACROSS FUNCTIONS AND
GEOGRAPHICAL BOUNDARIES
If the drug development life cycle, once it has been optimized for value, represents
a common and readily understood goal for the product to be developed, it is also
the skeleton around which the development project can be conceptualized, planned,
and implemented. The life cycle represents the “road map” which has been used by
life science project managers for more than half a century to guide the integration
of activities carried out in a multitude of departments and different geographical
locations.
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A recent book on managing projects points out that “developing a new medicine
is a different kind of activity from building something physical, such as a new oil
reﬁnery” [8]. It calls for the integration of complex projects lasting for many years
and having a high failure rate due to the degree of scientiﬁc and technical uncertainty. Figure 13.4 shows that in terms of multi-project management, the pharmaceutical industry is up to par with the engineering construction sector. Portfolio
management techniques, for example, have been a major focus of pharmaceutical
R&D management, as the industry comes under increasing pressure from analysts
and shareholders to improve productivity and bring more new medicines to the
market. The areas where the pharmaceutical industry stands below other industries
have to do with the lack of authority given to the project manager, and a relatively
low degree of “projectization” [8].
These differences can be accounted for, perhaps, by the industry’s reluctance
to entrust authority across functions to a “professional” project manager, and its
conviction that “developing drugs is different.” Clearly, there are differences between
developing a new medicine and constructing a new R&D manufacturing facility, but
the challenges of integration are common to most projects. This appears to be
becoming recognized throughout the pharmaceutical and biotechnology industries
as is shown by the growth in membership of pharmaceutical industry-speciﬁc industry groups in project management associations around the world.
What makes the task more challenging for “big pharmaceutical” in particular,
is the strength of the functional matrix, and the scope of a drug development project,
with its high chance of attrition. When the global reach of many ﬁlings is taken into
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account, the challenge becomes even greater, combining an inherently uncertain
scope with an extensive reach. Leaving the questions of scope and reach aside for
a moment, however, the challenge of integrating goals, plans, and activities across
the matrix is signiﬁcant, as Fig. 13.5 illustrates.
The project management literature is ﬁlled with discussions about the relative
merits of different degrees of “strength” apportioned to each arm of the matrix. In
such writing, the balance is described as a “strong” matrix if the project manager
has more power and authority than the functional line managers who provide the
resources, and as a “weak” matrix if the power lies with line management.
Wheelwright and Clark [9] demonstrate from an analysis of development projects in different industries and through time how this is too crude an analysis.
Different project teams can carry different degrees of autonomy, within the same
organization. For example, projects that are “coordinated” rather than managed by
the project manager can be described as “functional” or “lightweight” (see Fig. 13.6),
whereas projects where the project manager has a great deal of authority can be
described as “heavyweight” or even, in the extreme, “autonomous” (see Fig. 13.7).
As might be expected, most “big pharmaceutical” organizations today operate
with some “lightweight” and some “heavy-ish weight” teams. Few go so far as to
allow any drug development teams to become autonomous, although at least one
major pharmaceutical organization has experimented with the concept of “ventures”
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to bring new families of drugs to market. Many small venture capitalist (VC)-backed
start-ups also resemble the “heavyweight” team model, with the founder/CEO being
both the head of the company and the de facto project manager for the drug development concept that the ﬁrm was founded to bring to market.
Making any of these structures for integration work effectively, of course,
requires more than a shared understanding of the model, and a collective will to
make it work. If project managers are to exercise day-to-day authority over the
functional resources that make up the project team, they will need to base decisions
on relevant and timely information – which calls for processes and systems that
make visible to the project manager all details of the plans, budgets, and performance
of the team. Each of the fundamental project management processes (described in
the chapters in Part Two of this book) needs to be integrated, and the systems supporting the processes need to be integrated with each other and with the systems
that are supporting the functional line managers and senior management. (This is a
signiﬁcant task, as Hynes makes clear in Chapter 12.)
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Nevertheless, two factors point to an increased and increasing pressure to integrate their processes on all drug development organizations – even those that have
been quite happy to operate with a “weak” or “balanced” matrix.
First, the number of alliances and the volume of in-licensing are increasing. The
CMR International estimate that 35% of total R&D expenditure in 2004 was allocated to external service providers, and around 23% was allocated to alliances or
joint ventures [10]. Even traditionally vertically integrated pharmaceutical organizations will ﬁnd themselves having to accommodate some “heavyweight” or “autonomous” teams, because of the culture and expectations of the “partner” organizations.
This is true even of those that are quite content to continue for themselves with a
“balanced” matrix structure, supported by processes and systems that leave much of
the information housed within functional departments.
The second factor is the proportion of new drug development that involves the
use of globally distributed project teams in different locations, on different time
zones, and with very different local cultures. Such project teams face, in addition to
the integration challenges faced by all drug development teams, the special challenges caused by the absence of such taken-for-granted facilities as face-to-face
meetings, access to people and common resources, a common physical and cultural
environment, shared language and idiom, and frequent informal communications.
Taken together, these two factors greatly strengthen the case for integrating the
processes and systems employed by all functions at all levels of management, for
all projects, in all geographical regions. This is indeed a case that is already strong,
through the need to coordinate activities throughout the life cycle, and because of
the need to integrate business strategy with the delivery activities that are undertaken, as the following section explains.

ALIGNMENT OF STRATEGY, PORTFOLIO, PROGRAM,
AND PROJECT ACTIVITY
Alignment and integration of these activities is not helped by the considerable confusion in deﬁnition of these terms. While no one body can be expected, nor has the
authority, to impose clarity, there is no agreement even between the bodies where
reasonable consistency might be anticipated. To take one example, the deﬁnition of
“portfolio management”:
• “Portfolio management for new products is a dynamic decision process
wherein the list of active new products and R&D projects is constantly revised
… it is more than project selection, although that is a part of it; it is certainly
much more than annual budgeting or resource allocation across projects …”
[11].
• “Portfolio management, therefore, is the ongoing and proactive planning,
execution, and control of the future of an enterprise” [12].
• “Portfolio management is the selection and management of all of an organization’s projects, programs, and related business-as-usual activities, taking into
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account resource constraints. A portfolio is a group of projects and programs
carried out under the sponsorship of an organization. Portfolios can be
managed at an organizational, program, or functional level.” [13]
While there may be merits in each of these deﬁnitions, it is notable that none
of them mentions value and none explicitly considers alignment or integration within
the terminology. A more appropriate deﬁnition could be:
• A means to translate the company’s strategy into action which ensures maximization of value to the company, enables alignment of strategic goals with
operational activity, and delivers a balance of short-, medium-, and long-term
beneﬁts.
Program management is being used increasingly to drive business change
through a “top-down” process of deﬁning the speciﬁc strategic goals of the organization, and then establishing a program or a series of programs that are speciﬁcally
designed to accomplish one or more of these strategic goals. Each program then
deﬁnes and initiates a number of projects and other activities to achieve the goal.
Program management is a term that has been used since the earliest days of
modern project management. The essential idea is that of “doing what it takes” to
accomplish some overarching purpose or strategic goal, and as such, programs
inevitably contain projects. They also, however, contain other activities that are not
best thought of as projects. Some occur before projects can be initiated (in terms of,
e.g., deﬁning just precisely what it is that is to be accomplished), some occur while
projects are being implemented (in terms of, e.g., managing interactions between
separate but related projects or between projects and “business as usual”), and some
occur after projects have been completed (in terms of, e.g., managing change within
some business unit in order to deliver the beneﬁts that are made possible by the
products or services delivered by various projects).
The relationship between a program and its constituent projects is not the same
as the relationship between a project and its constituent work packages. Work packages are constructed by breaking down the work within a project into its constituent
packages, each of which is essential if the full scope of the project is to be delivered.
It is very different in the case of programs. In programs, projects are initiated so as
to deliver a speciﬁc capability that is felt to be important in order to accomplish the
strategic goals of the program. It is these goals, however, that are of overriding
importance, and that take precedence over the individual projects.
Professional bodies are now deﬁning standards for program management that
differ considerably from project management. Perhaps the most signiﬁcant distinction is in the focus on “managing beneﬁts.” By most deﬁnitions, a program is not
complete until business beneﬁts have been accrued, which of necessity is after the
projects have been completed, and deliverables handed over to be operated
proﬁtably.
Project management may be seen to start with a project charter (or some formal
initiation) and ﬁnish when the product or service that is to be created or modiﬁed is
commissioned and handed over to its customers and/or operators. It is essentially
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about managing complexity and uncertainty – creating and managing a unique
supply chain or development chain for a single purpose.
In terms of project management as a profession, however, there has been, since
the late 1960s or early 1970s, a gap between those professional bodies (most notably
the Project Management Institute [PMI]) that adopted a “narrow” or “implementation” view of the knowledge necessary to manage “most projects, most of the time”
and those (such as the Association for Project Management [APM] and other member
bodies of the International Project Management Association [IPMA]) that formalized within the domain of “project management” a “broader” view of the knowledge
necessary to manage projects.
The need for a broader organizational view of project management that links it
to wider corporate strategic goals has been recognized by PMI with the development
and launch of their Organizational Project Management Maturity model (OPM3) in
December 2003 [14].
The integrated organization will have understood these issues and ensured that
the link from strategy to operations is as seamless as possible. Strategic objectives
are set by top management and then efﬁciently and effectively cascaded to operational activity. This may be seen as a three-stage activity of strategy deﬁnition,
portfolio design, and portfolio delivery (Fig. 13.8).
It should be noted that project prioritization, often wrongly used within the
pharmaceutical and biotechnology industry as a synonym for portfolio management,
is only one part of the overall process.
Adopting this three-stage model has many beneﬁts for the organization,
including:
• Explicit recognition of the tight linkage of strategy, portfolio, program, and
project management

Defining the
strategy

Designing the
portfolio

Delivering the
portfolio

• Setting overall
targets and goals

• Defining the gaps
and opportunities

• Communicating
portfolio decisions

• Understanding
strengths and
weaknesses

• Assessing the value
of current and
potential assets

• Formulating delivery
plans and options

• Developing key
performance
indicators

• Defining risk and
value drivers

• Defining market
opportunities

• Option review and
product/project
prioritization

• Aligning delivery plans to
priority
• Defining and mitigating
risks
• Assigning resource
to priorities

• Aligning prioritization
to goals and targets

Figure 13.8 The portfolio management process.
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Outline Responsibilities for Management

Role

Outline responsibilities

Senior management and
governance

•
•
•
•

Setting the strategic context and goals
Making the ﬁnal decisions
Providing resources
Deﬁning the questions they need answering

Portfolio management

•
•
•
•

Deﬁning the process
Implementing the process and ensuring consistency
Providing decision support
Providing support to governance, line, and project
management

Line management

• Providing expert advice
• Ensuring appropriate resource allocation
• Committing to priorities

Project/program
management

• Providing information on projects/programs, including
risk and reward
• Developing options for approval
• Delivering according to agreed priorities

• Enabling a focus on value delivery from top to bottom of the organization
• Ensuring understanding of the real demand on resource
• Encouraging continual iteration to ensure that resource availability and
demand remain in balance
However, success comes with a cost both in terms of behavior, clarity of roles
and responsibilities, and adoption of appropriate tools and systems. Each part of the
integrated organization has a role to play in ensuring that value is delivered, as shown
in Table 13.1.
Unfortunately, the propensity within many organizations is for these lines to
become somewhat blurred, leading to confusion and inefﬁciency.
For example, as Wheelwright [15] has shown (Fig. 13.9), governance does not
focus its attention at the front end of the process where it can have the most inﬂuence but rather engages in ﬁreﬁghting at the late stages which has limited impact
on outcome.
The reason for this is generally given as the high-proﬁle impact of seeing the
ﬁre put out, rather than the almost invisible act of prevention. While there may be
elements of truth in this assertion, there is also a more prosaic reason. Around 60%
of the total resource needed to develop a drug is utilized in late stage clinical development. With such concentrated deployment of scarce resource, it is perhaps not
surprising that governance attention should be ﬁxed on these stages. There is,
however, one area of governance responsibility which is often poorly discharged.
All companies expend effort and money on activities that are not associated with
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High

Index of
attention and
influence

Knowledge Concept
acquisition investigation

Basic
design

Prototype
building

Pilot
production

Manufacturing
ramp up

Ability to
influence
outcome

Actual
management
activity profile

Low

Time

Figure 13.9 Management inﬂuence and action.

the development of drugs; these may be business change or improvement projects
or general activity associated with routine operations. It is not uncommon for 50–
60% of resource to be allocated to an activity that is not associated with the development of drugs. Governance has a responsibility to decide if this is appropriate and,
if not, to initiate a change of action. There is a second responsibility to ensure that,
as far as possible, the value of the nondevelopment activity is assessed with the same
degree of rigor as drug development project value. Would the resource be better
allocated to pursuing drug developments or improving processes?
In allocating resource to projects, systems and tools are often insufﬁciently
developed or well enough integrated to enable line management to associate the
prioritization accorded to a project through the portfolio management process with
the critical path developed through the project planning process. The tendency is
therefore to focus on prioritization – “we must allocate resource to make sure we
can complete all the high-priority projects” – rather than associating prioritization
with the critical path. It is only when the critical paths of projects clash and produce
a resource conﬂict that the prioritization is of real concern. The primary concern for
those responsible for resource management and allocation should be to ensure that
critical path activities are properly resourced. This is, of course, more easily said
than done. First, both well-developed processes and effective tools are necessary to
support integrated project planning, capacity planning, and portfolio planning.
Relatively few pharmaceutical and biotechnology organizations can yet boast total
success in this area. While many companies have made a signiﬁcant investment of
time and money, attention has too often been inappropriately focused on development of tools and systems without due consideration of the process and people
development issues needed to ensure success. Second, portfolios are not static. There
is a constant ﬂow of entities into the portfolio from in-house research, recognition
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of additional opportunities from further exploitation of existing assets, or third-party
offerings. Equally, entities leave the portfolio from attrition, change of strategy, or
successful market introduction. Whatever the reason for the churn, the impact needs
to be assessed and iterated. Several questions need to be considered to help understand the impact of change on the portfolio and on resource needs:
• What is the immediate impact on resources, what has been freed up or
tied up?
• What is the impact on remaining projects – risk, value, viability? How will a
change in any of these parameters affect their agreed resource needs?
• What is the impact on the priority of other projects? How will this impact
resource needs?
• What is the impact on franchise or brand value?
• What has happened to the risk proﬁle of the portfolio?
• Have all potential new synergies (or conﬂicts) been recognized and accounted
for in value and risk assessment?
Project teams often fail to properly discharge their responsibilities in relation
to integration. Very often, teams think very tactically about the needs and issues for
their project. They may, appropriately, request additional resource to pursue new
opportunities or to speed development of a particular beneﬁt. However, the requests
are generally couched in terms that show only the beneﬁt to their individual project,
neglecting the wider program or portfolio implications. The true value of such
expenditures can only be assessed if they are put into terms that indicate the impact
on new opportunities that will be realized and the opportunities that will be
foregone.
Appropriate training and development is needed to ensure that responsibilities
for alignment and integration are understood and effectively discharged. First-rate
tools, systems, and processes are needed to support the drive but above all, it must
be recognized that the whole organization needs to engage with and become part of
the integrated organization.

IMPLICATIONS OF INTEGRATION
The integrated organization works to ensure achievement of a common goal. The
implications of this can be quite profound. This was recognized many years ago by
the amateur mathematician William Forster Lloyd [16] in considering what has
become known as the Tragedy of the Commons. The Tragedy of the Commons arises
from the old English practice of setting aside land that could be used by anybody
in the community for grazing their animals. Such an arrangement works well for as
long as the available land supports the number of cattle being grazed. The rational
herdsman would try to ensure maximum beneﬁt for himself and his family by
grazing as many cattle as he could on the land. He would add cattle to his herd on
the grounds that he receives all the proceeds from the sale of the additional animal
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and its products; the downside, overgrazing caused by the additional animal, is
shared by all the herdsmen so the individual impact is very small. The sensible
option for the individual herdsman is to keep on adding animals to his herd.
Unfortunately, every other herdsman sharing the land reaches the same conclusion
and hence the Tragedy – serving the best interests of the individual – ultimately
brings ruin to all. Each herdsman is locked into a system that compels him to increase
his herd without limit in a world that is resource limited.
The traditional, nonintegrated, hierarchical life science organizations tend to
work in a Commons-like way. The pool of resource is absorbed to further the aims
and interests of individual functions rather than ensuring the greatest beneﬁt to the
overall organization. Systems and tools are developed to enhance existing processes
and practices (albeit giving rise to some time, cost, and quality improvements) rather
than fundamentally changing the underlying processes. General Electric (GE) under
Jack Welch coined the term “The Boundaryless Organization” to describe a new
way for GE that would remove the threat of a Commons Tragedy. Welch believed,
and the results tend to prove him right, that GE would be more effective if the cultural, geographical, and organizational barriers that separated employees could be
broken down. He believed that boundaries should be enablers, not barriers, and that
these truly integrated, boundaryless organizations would be characterized by four
features [17]:
• Information – encouraging greater access to information across all
boundaries
• Authority – giving people at different levels the power to make decisions
• Competence – helping people to develop the skills they need to succeed
• Rewards – giving people the incentives to achieve shared organizational goals
These desirable features bear considerable similarity to those that characterize
the CCU described in the introduction.
The authors of “The Boundaryless Organization” [17] identify four sorts of
boundaries that must be reshaped if organizations are to be come truly integrated
and meet the challenges of the twenty-ﬁrst century. The boundaries are vertical,
horizontal, external, and geographical:
• Vertical – The layers within companies that tend to limit communication,
exchange of ideas, and promote bureaucracy. It is not suggested that the vertical barriers should be completely broken but rather that they should be
reduced to a minimum and made permeable to allow faster and better decision
making along with a free exchange of ideas. The synergy of smart information
systems and excellent stakeholder management minimizes the negative impact
of vertical barriers in integrated organizations.
• Horizontal – The barriers between functions. Within pharmaceutical and
biotechnology, there has traditionally been something of a barrier between
R&D and marketing and between R&D and production. Why should this be
and what organizational beneﬁt can it possibly bestow? It is predominantly
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in relation to the horizontal barriers that the “Tragedy of the Commons” is
enacted within pharmaceutical and biotechnology organizations. Part of the
problem is that line functions are often unwilling to forego some of their
historical power. The tendency is to maintain their position by amassing
resource to support functionally based decision-making authority. While this
is not entirely inappropriate, the resource is taken from a ﬁnite pool of available headcount and ﬁnancing – growth in one area automatically restricts
growth in another. Similarly, many project teams focus on ensuring that they
deliver their objectives in the most expeditious way for their team without
consideration of the implications for other projects in the portfolio. The introduction of matrix management has helped, but has by no means completely
eliminated these barriers. There is still some way to go in many organizations
to ensure that project teams are given the appropriate authority to discharge
their responsibilities most effectively to deliver the greatest organizational
beneﬁt. Equally, for many organizations, there is a need to train project teams
to ensure that they fully understand the implications of exercising that authority if it is passed to them.
• External – The barriers between organizations and the external world. This
may be the barrier not only between suppliers and customers but also between
companies and regulatory bodies, and between companies and special interest
groups. For the pharmaceutical and biotechnology industry, the relationship
between companies and external interest groups is fraught with difﬁculty.
Attempts to foster closer relationships with regulatory authorities are generally seen by a skeptical external world as unhealthy collusion rather than a
means to speed the introduction of worthwhile medicines. Engagement of
patient interest groups in the development process is seen as an underhand
marketing ploy rather than a genuine attempt to gain better insight to patient
needs. This difﬁculty increases rather than diminishes the need to break down
barriers.
• Geographical – National pride, cultural differences, or language difﬁculties
may prevent the diffusion of innovative practices across boundaries. Meeting
the needs of international markets has demanded the introduction of global
project teams and the adoption of virtual working. The integrated organizations have turned this necessity to a virtue. Globalization vastly increases the
potential sources of ideas and new ways of working and offers the opportunity
to capitalize on time differences and availability of particular skills locally to
increase the efﬁciency of drug development.
True integration may well, on occasion, reduce local ﬂexibility in order to
increase overall effectiveness and efﬁciency; some individuals will feel that they
have lost out because their individual or historical power has been eroded. The cost–
beneﬁt assessment should not be made on the basis of individual concerns but on
tangible and measurable organizational beneﬁts. Are we getting drugs to market
more quickly, at reduced cost, with greater patient beneﬁts? Are employees better
motivated and more productive?
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WORKING IN THE INTEGRATED ORGANIZATION
The ﬁrst two of these barriers, in particular, are shown by research to be critical to
the agile, efﬁcient, and effective delivery of projects of any sort, drug development
included [18]. A comprehensive review of the literature on project success since the
1970s shows that managing projects involves three different levels of the organization in three different sets of activities that are critical to the delivery of successful
projects according to appropriate criteria.
Table 13.2 summarizes the results of this research, and identiﬁes for each of the
three levels of senior management, portfolio management or governance, and project
management both the critical activities (critical success factors) and the means of
judging success (success criteria). In contrast to the traditional functional, hierarchical organization, in a project-based organization, each of these different levels is
engaged in different conversations – and each of them is essential to the success of
the organization as a whole.
The details of these activities and metrics are covered elsewhere in this book,
but it is hard to resist the evidence that drug development will proﬁt greatly from
improved integration throughout the life cycle, across the functions, between both
sides of the matrix, throughout all geographical areas, and at every level of
management.
If senior management fails to create the overall environment in which the whole
organization’s activities are aligned and the processes integrated, backed up with
transparent and coherent measures that add up without enormous effort of reconcili-

Table 13.2

Integrating Levels of Management – Three Complementary Agendas

Conversation
about

Involves

Criteria for success

Critical success factors

The right
combination
of …

Senior
management

Strategy implemented
Productivity improved
Right projects done
Projects done right

Portfolio management
Continual improvement
Comprehensive and reliable
metrics

… the right
projects …

Project governance
Executive sponsor
“Client,” “owner,”
“operator”

All beneﬁts realized
Stakeholders satisﬁed

Clear and doable goals
Stakeholder commitment
Beneﬁts processes
Project strategy

… done
right.

Project manager
Project team

Time, cost, quality,
scope, technical
performance, safety,
etc.

Clear and doable goals
Capable and effective team
Adequate resources
Clear technical requirement
Effective planning and
control
Risk management
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ation, then continual improvement will be hampered. Lack of integration will be
substituted by heroic individual efforts and inevitable waste.
If project governance is not wholeheartedly aligned behind clear goals that are
themselves aligned with the corporate strategy, then functional line managers will
be left without clear guidance on priorities, free to allocate resources according to
their own personal understanding of the organization’s goals.
If project leaders, project managers, and their teams are not adequately resourced
and empowered, with capable people aligned behind clear and unambiguous goals,
with effective planning and control and project risk management processes, then
projects will be delivered inefﬁciently.

THE FUTURE OF INTEGRATED DRUG DEVELOPMENT
There are signs that these messages are being heeded and that integrated drug development is becoming more of a reality.
In terms of doing the right projects, organizations are seeking ways of radically
reshaping the drug development strategy, for example, through the innovative application of technology or by the simultaneous pursuit of multiple indications through
multiple compounds.
In terms of doing projects right, an increasing number of pharmaceutical organizations are recognizing the value of employing competent professional project
managers and are supporting project management professional associations. These
associations themselves are developing standards that increasingly recognize the
“whole organization” nature of the task of managing projects. For example, the
largest professional association, the PMI, introduced in 2005 standards for Program
Management and for Portfolio Management, following on the heels of the December
2003 launch of OPM3® – the Organizational Project Management Maturity Model.
All of these are standards that promote integration, and the numbers of members of
these associations continues to grow at breakneck speed.
It is a far cry from the localized and fully integrated CCU with which this
chapter opened, but there are certainly indications that movement in that direction
is not only possible but is really occurring in the biopharmaceutical drug development sector. Who knows how far and how fast the trends will take us?
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The Development of P3M
Capability in Drug
Development Organizations
John Arrowsmith, Patrick Grogan, and Bob Moore

INTRODUCTION
In order to maximize the value of the research and development (R&D) assets in a
drug development company, “good science” needs to be supported by equally good
R&D management processes. Fundamental to successful product development is a
well-developed capability in portfolio, program, and project management (P3M). We
deﬁne “P3M capability” in this chapter to mean a combination of processes and
practices, carried out by people, supported by a software solution, which in combination enables an integrated P3M to be achieved.
The chapter begins by reviewing the historical context of P3M processes in the
life science sector. Thereafter, the principles involved in developing P3M capability
are identiﬁed, drawn from the authors’ experiences of working within pharmaceutical companies [1]. These experiences provide insights into how the development of
P3M in a company needs to be paced, not only to meet current and short-term future
needs, but also to ensure that in meeting these near-term horizons, a total “capability
rebuild” is not required should step changes in scale occur.
One of the most important business beneﬁts of an integrated P3M capability in
any organization is the ability to have accurate, timely, objective, and comparable
information across all projects and programs available. The value of this comes from
the signiﬁcant increase in effectiveness of decision making that P3M capability
brings. This aspect of the capability, provided through the use of an enterprise-wide
P3M software solution, is discussed in the ﬁnal section of the chapter.

Portfolio, Program, and Project Management in the Pharmaceutical and Biotechnology
Industries, Edited by Pete Harpum
Copyright © 2010 John Wiley & Sons, Inc.
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STRATEGIC DRIVERS TO DEVELOP INTEGRATED P3M
IN LIFE SCIENCES
The reason the life science industry has lagged behind other R&D-based industries
in building P3M capability is that only over the last years of the twentieth century
has the cost and risk of developing drugs increased dramatically. In short, the industry has only recently suffered sufﬁcient “pain” to ﬁnd the motivation to change the
way it manages product development. Market capitalizations have grown, proﬁts
have only slowly declined from historical, all-industry leading levels (40% net
margins have not been uncommon), and the stock market until recently (early years
of the new century) still reverted to the pharmaceutical industry when looking for a
safe haven. In contrast, the difﬁculty of ﬁnding new, high-yielding, and readily
accessible oil and gas prospects increased the cost of doing business for the oil and
gas industries in the 1980s and 1990s. This drove the oil companies and their supply
chains to make signiﬁcant changes in their P3M capability, reducing costs by over
40% in 5 years of intensive business (read P3M) process improvement.
The economic pressure in the pharmaceutical business started in the mid-1990s
and has continued to increase since then without relief from the industry regulators
or payers on the immediate horizon. The estimated cost of a New Drug Application
(NDA) in the 1990s was $300 million, whereas in 2005 this was estimated to be
around $1.2–1.5 billion. The increasing costs result from a demand for more efﬁcacy
and safety data, compounded by the probability of success in R&D having fallen to
a historical all-time low (19 in 2007 compared to 56 in 1996) [2]. The ﬂow of NDAs
has decreased radically due to the increased hurdles of ﬁnding new and differentiated
targets that meet the increased regulatory and commercial hurdles (see Stewart-Long
in Chapter 6 for a detailed review of this topic). It means making the “right choices”
in portfolio selection of candidates, and other critical drug development business
decisions, is even more important.
These pressures leading to a decreased productivity per dollar invested has led
to a massive consolidation of the industry such that the familiar company names of
the 1990s no longer exist, as a result of the economics driving mergers and acquisitions (see Fig. 14.1). This trend is likely to continue throughout the coming decade,
resulting from the downturn in the global economy, no anticipated improvement in
new molecular entity (NME) NDA approvals in the near term, and the wave of
blockbuster drugs reaching loss of exclusivity over the next few years [3]. In
response, the surviving companies have complimented the science-based decisions
with much more robust economic and business-based decisions, in order to maximize the value of money invested in bringing new medicines to the market. This
required the senior decision makers in the industry to change from making projectcentered decisions based on science, to portfolio-centered decisions requiring a
combination of science, economics, business process, and an awareness of external
environment. This in turn has led to a need for the appropriate systems and business
processes to be built into these organizations.
Business-based, or, in drug development terms, portfolio-based decision making
has required, ﬁrst, that organizations and their senior and middle managers are aware
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of the beneﬁts of a formal project management capability. After a general level of
awareness has been generated, the development of processes and behaviors to
support such business-based decision making must be championed, and actively
supported, from the highest executive levels. This, however, is not just a simple
matter of making the decision to introduce the capability. It requires many years of
advocacy, and a clear demonstration of business beneﬁt, to change the culture of an
organization to one accepting of new business practice, particularly when the predominate culture, and therefore power base, has been rooted only in scientiﬁc excellence, rather than balancing this with management of new products through project
management.
The development of P3M capability in the life science sector does not often
follow the sequence:
1. Build project management capability
2. Expand this to program capability
3. Build portfolio management capability.
Rather, the order progresses from project to portfolio management capability,
and then as the scale and complexity of a portfolio grows, program management is
added [4].
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Table 14.1

The Evolution of P3M Capability in Drug Development Organizations
Project
management

P3M

Project and portfolio
management

No. of projects
TA/disease
area focus
Global
complexity

Small
Narrow

Medium
Expanded

Large
Broad

One or two major
centers

Distributed centers

Decision
making

Single decisionmaking body with
full knowledge of
information at
project level

Single decision-making
body supported by
decision-making
systems and
prioritization
processes

Globally distributed
centers of expertise,
including some external
to the company
Tiered decision making
with strategic decisions
made at the top of the
organization and
operational decisions
made by business units

The transition from project to project and portfolio to fully integrated (P3M)
capability in a company is activated by a variety of drivers. In Table 14.1 the change
in scale and complexity of an organization is seen to be one such driver, although
the change in scale and complexity is not always a smooth and steady transition
brought about by organic growth. In some cases, such as those caused by mergers
and acquisitions, the growth trajectory for P3M capability can be blown off course
by a step change in scale, function, and global reach.
In an ideal world, a company should look at the leading indicators of portfolio
complexity to proactively develop P3M capability. However, the need for change is
often brought about by lagging indicators such as:
• Senior management’s demand for more transparency on the operational and
strategic issues associated with projects.
• Support functions experiencing difﬁculty in aligning their own internal priorities with the priority of the highly networked/distributed organization.
• Multiple performance improvement initiatives running in parallel.
• Projects managing work in multiple different ways, meaning the time taken
to gather and align information is close to the duration of the reporting cycle.
In this case, the highly individualized and manual processes for maintaining
reporting and management systems become excessively resource intensive
and expensive to maintain; what works in a small organization does into
necessarily scale to medium-and larger-sized companies.
• Numerous ad hoc requests for reports and analyses consume most of project
management resources (be these project-based or centralized project ofﬁce
resources).
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• The need to go to multiple places to get basic P3M information also wastes
huge amounts of time and resource, and becomes a serious impediment to the
provision of accurate information.

MANAGING THE TENSION BETWEEN CURRENT
OPERATIONS AND FUTURE CAPABILITY
When putting together a plan to move an organization up the levels of P3M capability, underpinned by an enterprise-wide software system solution, there is a signiﬁcant challenge to manage the tension between preparing for the future while
effectively managing operations today. Important aspects to be considered when
reﬂecting on the needs of capability development are discussed in the following
section.

People
Accepting the capability development archetype implies that introducing fundamental skills and capabilities early is a fundamental requirement. A sustained focus on
good project management practices will offset the costs of developing this capability
with improved project productivity and, with careful development and implementation, improve program and portfolio decision making. This early adopter strategy
has the potential to both improve productivity at the project level while minimizing
any downstream negative change impact associated with a sudden need to close a
capability gap based on a shift to full portfolio, program, and project integration.

Process
A common approach that organizations take to establish the cornerstones of P3M is
to develop a project management methodology and require its use across the organization. The intention of doing this program of process development, training, and
implementation is to try and ensure that P3M skills and capabilities in the project
community are not on the critical path to moving the organization to higher capability. The work involved in programs to develop and implement such methodologies
often serves to solidify skills and capabilities, both at an organizational and individual level, while also promoting project management standards and practices
across the functional and senior management parts of the organization.

Systems
Organizations with low P3M capability typically have numerous software systems
in use, none of which are integrated. Picking the correct system for the longterm needs of the organization at this stage of development is difﬁcult. Nevertheless,
if the ultimate P3M system selection is being carried out in the context of a
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well-formulated P3M capability vision, and building on well-embedded people and
process foundations, the early identiﬁcation of a suitable enterprise-wide system can
save signiﬁcant time from the overall capability development timeline.

SCALING P3M CAPABILITY TO MATCH
ORGANIZATIONAL SIZE
In any organization that already has (or intends to introduce) P3M capability, it is
important to carefully balance the overheads of building and maintaining this capability with the beneﬁt that this capability provides. In Fig. 14.2, the chart illustrates
that this balance is achieved by ensuring the size and sophistication of the system
is comparable with the size and complexity of the projects, programs, and portfolio
requiring management.
For example, for organizations with a small internal staff supporting a few
projects in discovery and one or two projects in early development, a simple offthe-shelf project planning methodology is probably adequate. Although the scientiﬁc
challenges posed by such projects are no less difﬁcult than those of a larger portfolio,
the numbers of milestone events are few, and the risk and resource trade-offs
between projects are relatively simple. A high-end project and resource management
methodology adds an unnecessary overhead to the cost of doing business, is overengineered for the needs of the business, and consumes resource that could be more
usefully applied to the core business of drug discovery and development. At the
other extreme, a large organization, with a sizable and complex portfolio, supported
by billions of dollars, and many people working within a matrix management structure, requires well-developed project, program, and portfolio management capability
for efﬁcient decision making.
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Figure 14.2 Balancing cost against beneﬁt for P3M control systems.
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Knowing who makes the decisions, what is in scope for decisions, how frequently they are made, what information is required for decision making, the source
of that information, and the information accuracy standards are all needed when
deﬁning the business processes that are critical for high-quality P3M capability.
Understanding these factors, and clearly deﬁning the processes, is also a fundamental
need when creating the business requirements for an enterprise-wide P3M software
system. It is essential that the business requirements are fully captured, clearly
articulated, and agreed on by the relevant senior and middle management stakeholders. (It is impossible to cater to all the subtle preferences of each decision maker,
and the organization must be willing to sacriﬁce complete ﬂexibility for conformity
– the truism that the needs of the many outweigh the wishes of a few applies).
Irrespective of the size of an organization, the primary objective is to have sufﬁcient controls in place to measure progress against the goals that support the corporate strategy. These controls are needed to maximize the value of a company’s
assets by aiding:
•
•
•
•
•

Objective decision making, based on a complete set of data
Rapid and timely decision making
Providing clarity around decisions to project teams and stakeholders
The ability to prioritize and differentially invest
Management of internal and external resources

Establishing Organizations’ Visions for P3M
A clear and vivid understanding of the organizational vision of P3M capability is
essential, so that the level of business beneﬁt expected from an enterprise-wide P3M
system can be agreed with senior management. Organizational P3M visions vary.
The vision will be directly inﬂuenced by the overall corporate strategy, which
is likely to be predicated on one of the following scenarios: growth, survival, or
sustaining established success.
In establishing the P3M vision, it is important to understand the baseline P3M
capability that already exists in the organization. Important questions need to be
answered.
Peoples’ skills and
capabilities

• At what level of capability is the project management community? (operational staff and senior
management)
• How skilled is the community with the organization’s
project management systems?
• How well understood within the community are
accepted industry standard project management
practices?

266

P3M in the Pharmaceutical and Biotechnology Industries

Processes

• At what P3M capability is the organization operating:
Phase I, Phase I/III, or Phase I/II/III?
• Are consistent project management standards deﬁned
and adopted?
• How well, and with what mechanism, are business
processes controlled?
• What is the size of the portfolio?
• Are metrics incorporated into the continuous improvement of business processes?

Systems

• Is a single consistent system used to manage projects,
or are many systems used across the organization?
• Is the system well established within the community
responsible for global project management operations?
• Are any of the current systems scalable? (i.e., can they
be extended to meet enterprise-wide needs?)

In the next discussion of the scale of P3M capability in companies of various
sizes, it is assumed that each of these organizations, irrespective of size, has a clear
and well understood corporate vision and strategy. Additionally, the assumption
includes that the strategy has been turned into a set of clear portfolio goals and
subgoals which can then be captured and ordered in a logical manner in the project
plans of the various drug assets in the pipeline (see Allport and Cooke-Davies’
Chapter 13 for a discussion of alignment of corporate to project goals). The milestones in the drug project plans should provide both leading and lagging indicators,
enabling the project manger to measure actual performance against expected performance, and so develop control actions. These performance measures, coupled with
emerging knowledge of the drug’s product proﬁle, enable the leadership group to
make decisions that support long-term sustainability and growth.

Small Organizations
For the purposes of this discussion, let us consider a small company to have few
drug projects (ten or so in discovery, plus one to ﬁve in early development). The
company may be start-up, leveraging specialized science or technology, and where
many of the decisions rely on a small number of individuals who work closely with
each other. Hopefully, these people are all aware of changes in those few projects
on an almost daily basis. Decision making, although scientiﬁcally challenging, is
relatively straightforward, since there are few organizational layers between the
decision maker and the researcher generating the decision data. Trade-offs between
projects are relatively few.
All projects, irrespective of company size, need high-quality plans with endorsed
milestones. It is also important that such plans, and progress against those plans, are
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visible to the decision makers as well as to the people working in the laboratory.
Milestones in plans represent the major inﬂection points in project risk and require
company leaders to decide on the appropriate level of additional investment. There
will also need to be some basic resource forecasts in place to ensure that adequate
funding and appropriate outsourcing options are identiﬁed well in advance of these
key decisions.
These projects certainly need professional project management skills to ensure
that they meet time, cost, and quality criteria set out in the company’s strategic
operating plan. It is clearly wasteful of resource, and therefore damaging to the value
of a product, if discovery and development activities occur in an uncoordinated and
nonintegrated manner.
The strategies of such companies are variable, and include actively seeking
acquisition opportunities, growing organically to become a medium-sized company,
or staying small and focusing on a core business or technology. An awareness of
the longer-term corporate strategy should be factored into the growth and development of project management skills and technology.

Medium-Sized Organizations
Companies can be deﬁned as medium-sized for a variety of reasons:
• The portfolio of candidates is counted in tens and the organization includes
the full range of capability to discover, develop, and seek approval for a new
product.
• The portfolio of candidates is multiple tens, but the organizational strategy is
to focus on a particular aspect of the discovery/early development process
with a clear intent of licensing those assets that successfully pass early development hurdles.
• Resulting from a merger of two or more smaller companies or the acquisition
of one small company by another.
Although this is not intended to be a comprehensive summary of medium-size
company origins, it does serve to indicate that their business processes are more
complex than in smaller companies. The larger amount of resources has to carefully
balance across a much wider range of projects, each with its own unique risks and
rewards. To ensure that the appropriate balance is achieved across all projects, it is
necessary to develop and introduce portfolio management capability. Portfolio management raises the complexity of processes and systems, since there is a need
to objectively compare and contrast the value and risk of drug projects across
various indications. Each project will have a different risk proﬁle (probabilities of
success), different cost, different timeline to launch, and a different return on
investment (ROI). (See Bennett, Chapter 5, for a detailed discussion of portfolio
management.)
The business process that allows an organization to compare and contrast the
differences between projects at a portfolio level requires that there is:
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• A standard and endorsed process for valuing the portfolio
• The information can be “rolled up” (or integrated) from a project level in a
consistent and reproducible manner
The business process for valuing, and therefore prioritizing the portfolio, needs
to be agreed up front and must reﬂect the needs of the decision makers. Looking at
value or net present value is not adequate. These values need to be risk adjusted for
factors such as time to launch, time to loss of exclusivity, technical risk, and cost to
complete projects. These are all factors the portfolio management committee needs
to consider to sustain a viable organization. The capability to roll up this information
from a project level into a portfolio requires a step change in business process,
systems function, and the contribution of the project manager.
The ﬁrst steps are to get senior management agreement on the:
• Processes and information required for portfolio priority decisions
• Timing and frequency of the portfolio prioritization process
• Scope of what is included (all projects, only those that have achieved proof
of concept, etc)
Senior management must also endorse a process for ensuring that risk and cost
are determined consistently from one project to the next. Having agreed the process,
it is essential to obtain the information from a single trusted source. Establishing
this single trusted source requires a step change in systems functionality, where
information from multiple projects and multiple functional groups can be collected,
databased, analyzed, and reported from a single source (or harmonized sources).
This requires that data deﬁnitions and standards are agreed and adopted by all users.
This standardized approach may feel to both the portfolio and project management
communities like a loss of ﬂexibility but, without conforming to data standards,
portfolio trade-offs cannot be made on a truly like-for-like basis.
Functional lines, such as pharmaceutical science, development operations, contracting, and outsourcing all need to run their own internal portfolios to ensure that
the most valued projects receive appropriate resources at the right time within that
particular group – otherwise the purpose of portfolio management is lost. The other
feature of the portfolio management and prioritization process in medium and large
companies is that information does not only ﬂow upward to portfolio managers and
decision makers, but that their decisions on priorities have to be communicated
effectively down to operational groups in the organization.
The step-up in complexity in going from project capability to project and portfolio capability requires very careful planning since there is marked increase in
complexity of systems and processes. In addition, the scope of responsibility for the
project manager also increases since these people are now serving two masters
(project and portfolio). This alignment of operational functions around a single
process often takes many years and requires an unwavering commitment from senior
leadership.
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Large Organizations
Organic growth to become a large organization and becoming large through merger
or acquisition bring different challenges to companies. Organic growth requires the
evolution and development of existing processes and the systems to support the
larger organization. Mergers and acquisitions require the new company to make
choices between existing systems and systems from one company, picking and
choosing from the options of systems and processes offered from the merged companies – or deciding to start afresh with new enterprise-wide IT systems and processes. Experience tends to favor staying with tried and tested project management
and portfolio evaluation systems from one company to quickly get projects up and
running in the new organization and then, over time, consider how to improve processes and systems to manage operations in the new larger company.
Project and portfolio capability is not inﬁnitely scalable in a single organization
structure, and the interplay of projects and the portfolio described for a mediumsized company becomes more challenging when the portfolio of a large company
consists of hundreds of projects spread across research, development, and commercial groups. While there are advantages to scale, it is challenging to maintain rapid
and effective decision making in a very large, complex, and geographically dispersed
company. Internal reorganization and restructuring is necessary to provide smaller
business capability and agility while retaining the strength in operational muscle that
comes with a large organization. Some companies have chosen to divide completely
along therapeutic area (TA) lines. Some have done this for research, development,
and commercial while others have TA alignment in the key mid-development phase
(Phase II), and yet others have chosen to align the strategic elements of project teams
and maintain a large pool of operational support.
Like a medium-sized company, the principle of the restructured company is to
optimize the value of the portfolio, not necessarily the value of any one business
unit or project. The processes and systems also follow this subdivision of the organization and program management is introduced. Program management capability
is a way in which a subunit within a larger organization is empowered to run its
section of that business in accord with the strategy of the larger organization. For
example, the organization may decide the most appropriate way to divide itself is
into therapeutically aligned subunits. It will assign productivity targets, goals, and
resources to this unit. The role of TA leaders is to ensure projects are managed
effectively, and optimize the portfolio to achieve its goals, providing the greatest
value to the organization. However, the company’s general management retains
the ability to see into these TA subunits and make trade-offs between the TAs
in order to maximize the value of the whole portfolio rather than any one TA.
(See Stewart-Long, Chapter 6, for a detailed discussion of program management.)
The systems and processes required to support P3M capability are similar to
those used for project and portfolio capability except that additional business processes are required for trade-offs between programs. In addition, functional support
groups such as pharmaceutical science and development operations need to have
sophisticated planning and resource management systems that are fully integrated
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at a project, program, and portfolio level so that they can align with TA and organizational priorities with their own capacity.
P3M capability is also an enabler of performance management in any organization, but this is particularly useful in large and complex organizations. The wealth
of high-quality information that a mature P3M system generates supports analyses
of the effectiveness of business processes by comparing performance over time and
between organizational subunits.
As with medium-sized companies, compliance with a standardized process for
managing projects is essential for control of a portfolio within a TA, and across all
TAs. An additional complexity of P3M is that it is essential for the organization to
agree that TA leadership (i.e., program leadership) can make decisions and resource
trade-offs within a TA, before having to consider the trade-offs between TAs. If the
process gives the TA (program) leadership too little authority, then organizational
general management will be constantly inﬂuencing, if not directing, drug project
strategies, and the advantage of a program-based management structure will be lost.
When too much autonomy is given to TA leadership, the organization risks maximizing the value of individual TA portfolios, rather than the value of the overall
company portfolio. Each organization must decide its level of risk tolerance and
construct guidance for TA management.
It is worth noting that when any part of a P3M capability is introduced or
upgraded, irrespective of size of the organization, there are some fundamentals that
need to be agreed as a ﬁrst step to improving the chances of a successful
implementation:
• Identiﬁcation of a P3M capability champion, in a position of authority
• A willingness to sacriﬁce complete ﬂexibility for conformity (needs of many
outweigh the wishes of a few)
• Endorsed business requirements and processes are in place before choosing
a technical solution.
• Appropriate resource for the care and maintenance of systems, process, and
standards is available
• Well-supported feedback mechanisms on the quality of the data are set up.
In addition to these requirements, it should not be forgotten that the project
managers’ job in a P3M-based organization is incrementally more complex than in
a project and portfolio management organization, since they are now serving three
masters (the project team, the program managers, and the portfolio-level decision
makers). Project managers must be knowledgeable about, and comply with, processes at the project, program, and portfolio levels to ensure the alignment of project
teams and functional support groups around a single portfolio.

COMPETENCIES REQUIRED TO ACHIEVE P3M CAPABILITY
Deﬁnition of people, process, and IT system core competencies is required to ensure
the path toward achievement of P3M capability. The needed core competencies
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Matrix of P3M Capability within the Organizational Hierarchy
Senior management P3M capability
Low
3

Operational P M
capability

Low

Build fundamental
capabilities

High

Educate senior management
about potentials (taking care
that operational focus is
consistent with strategic
imperatives)

High
Be careful to set realistic
expectations of what
can be achieved
Nurture this highperformance
opportunity

depend on a clear understanding of the organization’s current capability in each of
the P3M – where these capabilities exist at all; a vivid picture of the P3M vision; and
a good understanding of what a successful P3M solution looks like.

Matching Operational-Level and Management-Level
P3M Capability
Before developing a framework encompassing people, processes, and systems, it is
useful to understand the existing capability at different levels of the organization (or
the match between the P3M capability at senior management and operational levels).
Table 14.2 gives guidance on the generic change approaches that can be adopted to
suit the match that exists in the organization.
There are two situations that require careful assessment and management.
Operational-level
P3M capability is
higher than senior
management
capability

• There are risks in this situation of developing a P3M
solution that does not align with the organization’s strategic imperatives, or is inappropriately ahead of the
organizational growth trajectory.
• Developing a high-capability P3M software solution
puts the organization in a potential low ROI position
regarding the implementation project. More dangerously, accelerating a P3M solution that is not aligned
and supported by senior management can incite cultural
resistance (based on a perception of complexity which
undermines the improved decision-making capability
created).
• Focused educational strategies built into the P3M capability growth plan will facilitate the achievement of the
P3M vision while mitigating the above risks.
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Senior management
P3M capability is
higher than
operational-level
capability

• Great care needs to be taken to ensure incorrect expectations are not set with senior management regarding
the speed at which increased P3M capability at an
operational level can be achieved. Delay in sophisticated project, program, and portfolio analysis (from the
chosen enterprise-wide system) can lead to loss of
patience with the capability improvement work.
• In these situations, there is often pressure to move too
quickly in the development of the capability. The pressure must be resisted because moving too fast will lead
to P3M capability development failure. However, senior
management desire to reach high levels of P3M capability more quickly can be used advantageously to bring
focus and attention to the work to achieve the P3M
vision.

Two situations are much less difﬁcult to manage. If operational P3M is matched
with senior management capability, a collaborative implementation approach can
be used. If the organization is in the rare situation of high capability in both areas,
there is only the need to nurture and continuously improve what has already
been achieved.
If both groups are in low P3M capability zones, the focus will be on building
the fundamentals in both groups at the same time. However, in this latter situation,
senior management will need to start developing and adopting new decision-making
behaviors. The need to stop using “private information channels,” and operating in
a more open and transparent manner, can be as uncomfortable for decision makers
as it can be for project teams!
Identifying the core competencies required for future capability development
can be assessed by reviewing people, process, and system components of P3M capability with the following questions of the organization:
• People – what is the organizational priority for the development of individual’s P3M competencies?
• Process – what is the organizational appetite to create, using internal resource,
P3M processes, vis-à-vis adopting an externally developed set of P3M processes? (the so-called build/buy decision)?
• Systems – what is the genuine interdependence of various parts of the organization for information generated by P3M systems?
For each aspect of these three competency areas required for P3M capability
development work (people, process, systems), organizations must make clear decisions about whether they will pursue low or high competency levels. The impacts
of these choices are discussed below.
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P3M people competence
• P3M development approaches for organizations that do
Low people core
not have, and do not wish to have, as a core competence,
competence
highly skilled people with expertise in P3M require a strong
outsourcing model. In order to be successful with
this approach, outsourced experts with P3M competencies
must be coupled to a mentoring (or co-delivery) strategy,
where the internal staff work side by side with the external
experts in the delivery of services. This approach retains
internal accountability so internal staff maintain control
over decision making. Care should be taken when selecting
outsourcing experts, to identify those who are sensitive
to organizational culture: there is always a need for
outsourced people to adapt the way they work to suit
the host organization’s culture and ways of working. Even
in this “low” category, some staff must be identiﬁed
to learn the operating fundamentals and oversee the core
processes.

High people core
competence

• Based on the initial level of competence within the project
management community, this approach focuses on developing and enhancing internal core competencies. In
order achieve the desired competency levels within the
community, there may still be a strong outsourcing
approach adopted. However, the strategy for outsourcing
will be very different from the low people core competence
model. In this situation, the external experts are employed
in a coaching and advisory capacity. This outsourcing
strategy must have a clear end point identiﬁed based
on achieving predetermined internal operational P3M
competencies.

• The end state of this skill development strategy should
include continuous improvement best-practice exchange
mechanisms, which often take the form of a center of
expertise, or community of practice. This collaborative
work ensures the organization maintains the required
level of competency across the entire P3M community,
as well as keeping pace with evolving needs in the
community.
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P3M process competence
• The approach for these organizations is an outsourcing
Low process core
strategy providing the expertise required to ensure the
competence
development of effective, stable business processes. Since
P3M processes need to seamlessly interoperate with other
related organizational business processes, it is essential
that the suppliers have the breadth of experience to adapt
state-of-the-art processes to the particular needs of the
organization. A set of academically excellent processes
that are not tailored to your speciﬁc business needs, or are
not matched with the people capability level of the organization, will lead to disappointing performance. Ultimately,
the vision for P3M capability may not be achieved, simply
due to a mismatch between the level of internal P3M competence achieved and the sophistication of P3M processes
introduced.
High process
core competence

• These organizations are highly focused on owning their
business processes and frequently develop highly integrated P3M business processes. In a high-capability
situation, these organizations are likely to establish the
essential P3M foundational success components that will
propel them along the P3M road map and achieve a highperformance P3M solution.
• A high-process competency organization needs to be vigilant for outcomes that preserve past mediocre practices,
rather than introducing new and improved processes. In
order to protect against preserving the process status quo,
these organizations should consider employing expert
advisors. If this is not possible, ensuring an open design
approach allows full participation by the stakeholders and
helps bring fresh internal thinking to the P3M process
development.

P3M system competence
• Organizations that would rather buy their P3M enterpriseLow system core
wide system than build it internally do not need high
competence
system competency. The opportunity to succeed in this
category is much greater than it was a decade ago. Software
suppliers are now sensitive to the interoperable information sharing demands placed on their applications. As such,
these applications are much more accommodating in giving
and getting information to and from other business systems
(typically enterprise resource planning systems).
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• Organizations with highly competent Informatics functions are able to assume the interoperability overhead (i.e.,
systems integration) of the numerous applications required
to run the business. These organizations have more ﬂexibility in identifying potential short-list P3M systems. High
system core competency organizations are able to facilitate
the interoperability of multiple software systems, and so
may be able to achieve added value from particular P3M
enterprise-wide systems in the context of the other software systems in use in the organization.

“Right Sizing” P3M Capability
Getting the right balance of P3M capability to company size/complexity is important
in meeting the operating and strategic needs in an organization. It is possible to be
thrown off balance by events outside the control of the development of P3M capability, such as rapid change in size and complexity of a company during merger or
acquisition. Although there is no absolute scale in determining how to “right size”
P3M capability for an organization, there are some leading indicators which are
useful to monitor, and may help identify the following.
• P3M capability is exceeding organizational needs:
Only a small proportion of the systematized information is used for decision
making and status reporting. (This should not be confused with senior decision makers looking outside the system for decision data. If this happens,
it may indicate the data within the system are either incomplete or
inaccurate.)
The resource used to maintain the system and collect information is excessive. There is no obvious relationship between the amount or frequency of
information collection or system capability and decision making.
䊊

䊊

• P3M capability does not meet organizational needs:
Multiple sources outside of P3M are used to get information by decision
makers.
Senior leaders get conﬂicting information on the same project or program,
since they are being fed from different sources.
Time is spent by decision makers discussing the quality and timeliness of
project data.
The same ad hoc requests for information are constantly repeated, meaning
the single trusted source is not providing comprehensive information to
program or portfolio managers.
A large percentage of staff time in the project ofﬁce is spent on gathering
basic information or dealing with ad hoc requests.
䊊

䊊

䊊

䊊

䊊
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䊊

䊊

Establishing a single trusted source is technically challenging and multiple
sources/databases need to be aligned.
The information and system architecture is substandard such that updates
in reporting require the alignment of multiple systems and multiple
stakeholders.

In contrast, indicators of a correctly “sized” P3M capability are:
•
•
•
•
•

Positive customer feedback on reporting and decision support
Few requests for ad hoc reports
Strong support from project managers on compliance with system standards
Information sourced from a single system or a small cluster of systems
Planned upgrade of systems exist

CASE STUDY 1

Developing Capability in P3M

As a new pharmaceutical company grew, including absorbing acquisitions, project management (as an integral part of the overall R&D organization) developed deﬁnitive best practices,
as well as capturing key learnings. This was seen as a key development activity as the
organization changed to deal with unprecedented global scale and portfolio size. This development work was also needed as the organization moved to managing the complete
drug product life cycle, from idea to loss of exclusivity, as a seamless process and a single
portfolio.
Based on the need to leverage scale, and maximize the value of the business, the new
organization moved to a TA-based model for the scientiﬁc and commercial aspects of the
business, supported by a “platform” line infrastructure. Project management became one
of these “platform” lines, tightly coupled to the other supporting lines within the R&D
organization.
People
The new organizational model allowed for the refocusing of project management on traditional project management roles and responsibilities, with the best practices associated with
portfolio management and team leadership now being organized directly within the TA-based
groups. The organizational change allowed for hiring and recruiting of project management
personnel using a common job description and clear role interpretation, which in turn generated a more homogenous project management professional skill set, as well as a common
experiential background. The nucleus of a professional planning organization was created
with the formalization of a project manager and planner role within all geographies.
Process
Building a more homogenous and centrally directed project management group allowed
for the rapid introduction, and consistent use, of new P3M processes, and for the effective
imbedding of some of these processes that were difﬁcult to implement in the past, due to
site-to-site variations.
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Systems
The transition was marked by the implementation of the ﬁrst “true” enterprise-wide project
planning and management system that covered the full portfolio from early discovery to loss
of exclusivity (LOE).
Lessons Learned
1. The effective management of an organization at scale requires adopting a program
approach to create manageable business units, and that in turn requires a focused
project management group to play an instrumental role in ensuring effective management at all P3M levels. This is achieved by providing the people, processes, and
systems at the project and program levels that can support a professional P3M organization to deliver the optimum portfolio value.
2. A mature P3M organization recognizes the need for clear and distinguishable roles
at each P3M level, and must be forward-looking in order to build and cultivate those
skills and individuals early enough to make a smooth transition. There are clearly
distinct and accountable project, program, and portfolio management roles and
responsibilities that are well articulated within the overall R&D organization and seen
as critical to the overall mission and vision of the organization.
3. Less mature organizations are characterized by what can be described as the
“amateur” approach, where project managers drive portfolio thinking, largely as
a necessity to understand and report out the portfolio context to senior management
(often based on a “grassroots” self-motivated interest versus a clear organizational
charter).
4. “Professional” P3M organizations develop core competencies and standards for the
project community, with processes and systems that are uniform across all dimensions, including geographies and business units.
5. P3M is seen as a core discipline, in the same way that a technical discipline such as
clinical operations would be seen, and is fostered and matured in a manner that drives
the organization as opposed to simply maintaining the status quo.

DEVELOPING AND IMPLEMENTING SYSTEM CAPABILITY
Project and portfolio management software solutions are available in a breadth
of forms from highly pre-conﬁgured systems to conﬁgurable platforms. The former
are well suited to organizations that want a turn-key P3M capability, which has
the potential to accelerate the implementation of initial functionality. For organizations that have a high value legacy P3M capability and/or highly integrated P3M
information model, the pre-conﬁgured solutions may present an integration
challenge. Such organizations may be best suited with a more conﬁgurable solution
that offers an open architecture that facilitates integration and interoperability. Care
must be taken not to overburden a company with inappropriate P3M technical capability, which could result in an overhead that consumes valuable human resource. It
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is critical to understand that these decisions are completely dependent on organizational context. While there are a number of common success criteria, speciﬁc choices
for designing and implementing particular P3M solutions will be different for each
organization.

Enterprise-Wide P3M Software Systems
Project management systems have only really developed and matured over the
past few decades (in parallel with the development of project management as a
professional discipline). The early systems were exclusively project-oriented
and focused on detailed planning and control of individual projects. As demand
for project management services increased, cross-project management functionality
evolved to support multiple projects and multiple users. Some of these early
enterprise systems were designed to operate in conjunction with single-project
desktop systems. Other enterprise systems were designed to stand alone, and
provided both project and portfolio functionality within a single monolithic
framework.
Along with cross-project consolidation and reporting, these enterprise systems
also introduced functions such as cross-project scheduling, time tracking, resource
loading, and analysis. These new cross-project functions enabled the support of
portfolios, which required still further functionality like scenario planning, project
prioritization, and ROI assessments. The capability to manage multiple projects led
to a dramatic expansion in the amount of data being consolidated in support of
portfolio analysis. In order to support diverse views of the data, online analytical
processing (OLAP) methods were developed to preprocess information, which
allowed data to be manipulated more easily by users.
The growth of project and portfolio management systems has not happened
in a vacuum, and ever-increasing demands for other project and portfolio status
information, such as issues and risks, metrics, and productivity information drove
the development of a spectrum of companion systems. This created expanded information management needs, and placed new and enhanced integration demands on
the project and portfolio management systems. The focus on integration increased
the need for simple and effective ways to get information into and out of these
systems, which has served to increase the overall state of the art of these systems.
This means there are many options now available for enterprise-wide P3M software
solutions.
Enterprise-wide systems are available today that provide planning, control, and
resource management support, across projects, with the ability to “roll up” information from subprojects through projects, programs, and to the portfolio level. These
enterprise systems have comprehensive multi-project scheduling, resource loading,
and analysis capabilities. There are also integration solutions such as multi-project
repository systems, fed by traditional project-based detail planning systems, enabling
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enterprise-wide management, without having to replace legacy planning systems
working at the project level.

Connection between Software Capability and
Organizational P3M
Making the right strategic design choice early is important. Considering the need to
maintain current capability, at the same time as developing future capability, will
determine the pace at which an organization can move forward. Setting P3M capability development strategy early helps ensure that current capability in managing
projects is not lost as the push to achieve full, integrated, enterprise-wide system
supported P3M capability continues.
An important factor to consider when planning software solutions is that there
is inevitably a “push–pull” component of capability development associated with
these systems. The system must not only respond to the push for increased functionality today, but also, the advanced capabilities (or extra functionality as it is often
described) must often pull people and process capabilities along the capability
growth path. However, a warning: systems can pull people and processes in many,
and often unpredictable, directions – make sure wise choices are made, and watch
out that the system functionality, and the use of that functionality, does not run away
with organizational focus on P3M capability development.
One of the major risks in the design and implementation of a P3M software
solution is overemphasis on the absolute functionality available from the system.
Organizations often perceive great urgency to realize the systematic beneﬁts from
the solution being rolled out. In addition to this factor, the tangibility of deploying
a system often leads organizations to implement system functionality that should be
targeted for a higher capability level than the organization is currently capable of
achieving. Since typically the P3M software solutions can be conﬁgured to enable
various levels of functionality, it is important that the appropriate level is implemented (which rarely prevents further functionality from being brought into service
at a later date). The functionality must be matched to the current and intended future
P3M capability levels. At the same time, the solution should be capable of keeping
pace with the organization’s evolving capability. Therefore, it is critical to ensure
that the chosen solution can be run on hardware (and business software platform)
infrastructure that allows the evolution of that functionality.

Software Architecture Considerations
A thoughtful approach to organizational information requirements helps to ensure
appropriate software architecture is agreed. It is important to identify key Enterprise
Information Standards. These standards deﬁne what information needs to be shared
widely across the organization, as well as the authoritative source for each and every
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information entity. The map that results from developing the Enterprise Information
Standards drives the information management strategy, hence the P3M software
architecture. There are clearly numerous detailed options, but the fundamental decisions are to use a data repository approach that manages all enterprise-level information in a single database, or a data mart approach (also known as an open architecture
strategy) that requires applications to share information directly. (There are pros and
cons to each approach that need to be considered, but are well beyond the scope of
this chapter.) Once the architecture has been decided, the functionality of the P3M
system can be determined. A short list of the software systems that meet the technical
criteria for the architecture can be decided on, and functionality required should be
established with reference to the project management community (the system users).
The key to establishing the appropriate P3M solution is to recognize that the
vision for growing P3M capability must be sensitive to the starting point for the
organization. A continuous growth path, building on the interdependencies of people,
processes, and systems can be created. As one aspect of these related areas improves,
it introduces a growth incentive for the others.
Many organizations have a variety of approaches to managing projects, with
the primary objective for project teams often being to meet the needs, perceived or
otherwise, of the particular project leader for the particular project. Organizational
capabilities may also have expanded into the portfolio management space. In an
ideal world, P3M capability (processes, systems, and people) increases in proportion
to the portfolio size and the needs of the organization. But the world is not ideal:
small companies on a growth curve may be unwilling to let go of “gut decision”
business practices that have been successful in the past; companies may become
large as a result of mergers and acquisitions and ﬁnd they are unable to manage at
the new scale. Hence, portfolio growth is frequently thrust upon organizations, often
with insufﬁcient capability being in place to cope with the complexity of the new
portfolio.
Developing a P3M system in a rational and systematic manner is essential if
maximum leverage is going to be gained from the implementation of enterprise-wide
software systems. The architecture of the systems themselves is frequently based on
assumptions that organizations will progress through a reasonably logical development pathway, as they attempt to build capability in P3M, moving up the capability
scale.

Outsource Supplier Selection Criteria
The decisions made regarding the level of competency that an organization wishes
to develop for each of the three aspects identiﬁed in the previous section clearly lead
to different selection criteria for the supplier of the enterprise-wide P3M software
solution. Discussion of these criteria for the two extremes of low competency in all
three aspects (people, processes, systems), and high competency in all three, are
presented below. Competency development strategies aimed between these two
extremes require a combination of the criteria discussed.
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Appropriate competency development strategy
• The software vendor must have relevant business context
and experience, appropriate to the organization’s needs.
Depending on organizational particulars, the vendor ’s
experience does not necessarily need to include the exact
same business technical areas, but experience in associated technical areas should be a necessity. Vendor experience of P3M system implementation in engineering sectors
may not be as useful when working with a high-growth
biotechnology organization as may be assumed.
• The vendor chosen should have good access to expert
consultants, either within the vendor ’s organization or as
certiﬁed strategic partners. Remember: the organization
will be relying on the guidance of the expert consultants
to develop operational skills within the project management community and other stakeholders, and to establish
fundamental standards and P3M processes.
• Proper selection of the vendor, software system, and consulting expertise will deliver good P3M capability if senior
management provides strong sponsorship and manages
their portfolio expectations consistent with the growth in
capability of the people and processes.
• Depending where the organization is starting from on the
capability curve, it may still be important to consider
bringing in external experts to develop peoples’ competence and to advise on P3M standards and processes. The
biggest organizational challenge in this situation will be
letting go of current P3M beliefs and practices that are not
truly aligned to the future P3M vision. In fact, HHH organizations are frequently more difﬁcult to change than LLL
organizations, due to the strength and experience of the
project management community, and the unwillingness to
adopt new processes, standards, and systems.
• High system core competency organizations are likely to
place high demands on system selection. Often, there is a
need to keep the system selection and development in
balance with the desired P3M people and process competence levels. The success of P3M system implementation
in these cases is also heavily dependent on senior management sponsorship, and on willingness to support change.
It is not uncommon for P3M productivity to decline
initially, while transitioning to the new P3M vision.
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Success Criteria for the P3M Software
It is important to identify criteria are that can be used to judge the success of the
overall system when implemented. The following list is typical:
• People are committed to using the systems as a component of their project
management work.
• System has basic functionality to support current P3M processes and
standards.
• Functionality enables appropriate access, and thereby leverage of, information
at an enterprise level throughout the product development life cycle.
• System is adequately scalable for the next levels of evolving business need
– as capability develops.
• The overall system can accommodate organizational growth needs (e.g.,
licensing, mergers, and acquisitions), distinct from moving up the capability
level.

CASE STUDY 2

P3M Capability Development after a Major
Acquisition

Company A is a mid-sized U.S.-headquartered, small-molecule pharmaceutical ﬁrm with
multiple satellite R&D sites, including a stand-alone recent biotechnology acquisition and a
smaller European R&D operation. Marketing, sales, manufacturing, and corporate functions
are also located in the United States.
Company B is a large U.S. small-molecule pharmaceutical ﬁrm with two major centers
of R&D located in the United States and European Union. Marketing, sales, manufacturing,
and corporate functions are also headquartered in the United States.
Both Company A and Company B have an Asian presence via R&D organizations
located in Japan that report into the central R&D structure.
Company A has a strong project team focus in a functional line-driven environment and
has established a dedicated project team leadership role that provides strategic drug development direction. In each project, the leadership role is supported by a project manager.
Company A has simple portfolio management processes and systems due to the already
centralized nature of the U.S. R&D organization and the relatively small size of the overall
portfolio.
Company B also has a strong project team focus in a functional line-driven environment,
but has a more traditional project manager role, supporting systems, and additionally has
project planner roles. Team leadership is not seen as a dedicated role but more as a technical
expertise that evolves throughout the development cycle. Company B is implementing formal
project and portfolio management processes and systems in response to a growing portfolio
size, and the need to continue to build R&D productivity to maintain double-digit revenue
growth following a number of blockbuster successes in the previous years.
After the acquisition of Company A by Company B, the new company becomes a global
R&D organization with multiple major R&D sites in the United States and Europe. R&D is
driven centrally from the United States but with strong decision-making autonomy at the sites.
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With external and internal pressure to deliver shareholder value on this large merger as
fast as possible, using knowledge gathered from other similar mergers in the industry, the
new project management organization rolled out a 3-year strategy to deliver the projects in
the portfolio without interruption, control the portfolio effectively, and build the future of
project management. To drive this vision, the new organization put in place the following.
People
Project management was seen in the new organization as a key skill, and this was reﬂected
in the creation of a global project management function comprised of project managers,
project coordinators, and project management systems analysts. The best practices of team
leadership and communications between project and portfolio management were brought
together from each organization.
Hiring and recruiting of project management personnel was based largely on the legacy
companies’ current staff and was directed locally at each R&D site. A common job description was used, but with signiﬁcant ﬂexibility for role interpretation which in turn generated
a heterogeneous project management professional skill set and education as well as experiential background. The expectation was that, with a base of high-quality drug development
and project management professionals, the group would be well positioned via a methodology
program, which was being developed internally, to build a top-class project management
organization.
Process
Project and portfolio management processes reﬂected the differences in the legacy companies’
project and portfolio management philosophies and practices, and were focused initially on
delivering each site’s project and portfolio needs. There was a shared vision of ultimately
building a common project management practice, across all sites, via a methodology based
on the Project Management Institute’s body of knowledge.
Both organizational and project team processes had been signiﬁcantly impacted in this
merger. The organization in general was moving forward in a ﬂexible “learn-by-doing”
approach, and the project management community adopted a similar approach. By being
creative and ﬂexible in approach, quickly generating business results, and providing project
team and portfolio stability, project people gained credibility and respect across the new
organization. Project management was often referred to as the glue that kept the organization
together. (This was an explicit articulation of the less often acknowledged role that project
management should play in all new product development organizations.)
Systems
The new organization was formed against a backdrop of multiple business systems, as well
as business processes for project control and portfolio management. Company A worked
mainly in an ad hoc “stand-alone” culture of project planning with limited standards and
processes, relying heavily on manual integration of data to deliver portfolio-level reports.
Company B had recently rolled out a global project planning system, templates, and business
process but had not had sufﬁcient time to fully imbed this into the organization before the
merger.
The new organization moved rapidly to transition all drug project planning onto the
Company B legacy software, and achieved the ﬁrst integrated portfolio of plans, combining
the projects from both companies, within one quarter after merger. Portfolio management was
transitioned onto a mixture of legacy systems and processes, many of which were manual
and not directly linked to the core planning systems.
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Lessons Learned
A quick response, involving the assumption of a leadership role within the organization in a
time of change, is essential for a project management organization to succeed. That response
must be positioned in perspective of a longer-term vision for people’s roles, the project management processes that will be utilized, and the desired future of integrated processes, systems,
and systems architecture. The development of a long-term vision, early on, enables clear
communication of core roles, processes, systems, and standards, and acts as a clear target for
the necessary gap analysis that must be conducted between the current state and future expectations. An independently commissioned gap analysis is a recommended best practice and
should serve as the basis for not just a comparison of the different companies, but also for
the comparison of the new organization to its expected future state given the growth strategy
of the overall R&D organization.
When done well, a gap analysis of this nature provides signiﬁcant ROI by focusing
training and methodologies on the largest gaps, and allows for forward-thinking on systems
and systems architecture. It also ensures business process needs are clearly identiﬁed, not just
to deliver projects in the short term, but also in the expected growth state 3–5 years into the
future. A balance must be struck between people, process, system, and software considerations. The speed of implementation of actions to achieve the future vision must ensure the
P3M capability model outlined earlier (Fig. 14.2) stays within the desired system and process
burden/portfolio band, both on a global basis and at individual operating units.

CONCLUSION
Critical for establishing the right level of P3M capability for organizations in the life
science sectors is the appropriate, contextually relevant, development of people,
processes, and systems. The overall development work needs to be focused toward
a well-understood vision for the future P3M capability. Fundamental to developing
existing P3M capability into high-level P3M capability, particularly in medium- and
large-sized organizations, is an enterprise-wide P3M software system that enables
increasing competency to be leveraged successfully. As organizational competence
increases, the functionality of the system also needs to expand.
Whether relying on external or internal support, success in achieving the P3M
capability vision will be inﬂuenced heavily by:
• the degree of senior management commitment to the work to be done
• having a strong foundation of P3M processes and standards
• developing people, process, and system competency in P3M in an integrated
manner
• choosing a system that can fully support the growth of organizational people
and process competencies, enabling continuous improvement of P3M (without
imposing an undue burden along the way)
The ability to match the chosen technical solution – the enterprise-wide system
– to people and process capability, and to balance planning for the future vision
against your current P3M capability, often determines success.
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Implementing Portfolio,
Program, and Project
Management Best Practices
in Drug Development
Organizations
Pete Harpum, Ashley Jamieson, and Inge Fisher

INTRODUCTION
In 2006, the authors issued a white paper titled “Project Management Best Practice
in the Life Science Sector” [1]. The paper generated widespread discussion among
project and portfolio management communities, their stakeholders, and senior management in pharmaceutical and biotechnology companies in the United States and
Europe. Many of these people accepted the descriptions provided of these best
practices. However, the question of how to go about achieving best practices in life
science companies was not addressed, and is in fact rarely addressed with any clarity
in the literature. This chapter aims to answer that question, as well as provide a
review of what these life science project management best practices are.

THE CONCEPT OF BEST PRACTICE
The idea that there are best practices is not new. Fredrick Taylor, nearly 100 years
ago said, “among the various methods and implements used in each element of each
trade there is always one method and one implement which is quicker and better
than any of the rest.” This statement came to be known as the “one best way.” [2]
Portfolio, Program, and Project Management in the Pharmaceutical and Biotechnology
Industries, Edited by Pete Harpum
Copyright © 2010 John Wiley & Sons, Inc.
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And the idea of best practices in the management of work continues to have
currency.
Best practice asserts that there is a technique, method, process, activity, incentive, or
reward that is more effective at delivering a particular outcome than any other
technique, method, process, etc. The idea is that with proper processes, checks, and
testing, a desired outcome can be delivered with fewer problems and unforeseen
complications. Best practices can also be deﬁned as the most efﬁcient (least amount
of effort) and effective (best results) way of accomplishing a task, based on repeatable
procedures that have proven themselves over time for large numbers of people. [3]

More speciﬁcally, in relation to project management, the Project Management
Institute’s (PMI’s) Organizational Project Management Maturity Model (OPM3)
says:
A best practice is an optimal way currently recognized by industry to achieve a stated
goal or objective. For organizational project management, this includes the ability to
deliver projects predictably, consistently, and successfully to implement organizational
strategies. Furthermore, best practices are dynamic because they evolve over time, as
new and better approaches are developed to achieve their stated goal. Using best
practices increases the probability that the stated goal or objective will be achieved. [4]

The PMI Body of Knowledge [5] and Association for Project Management
(APM) Body of Knowledge [6] are recognized as best practice standards, although
inevitably these are very generic in their description, since they are intended to cover
all possible ways of managing projects in all the different sectors of proﬁt and nonproﬁt endeavor. There are also a number of other widely accepted capability models
that provide examples of best practices in project management, including:
• Software Engineering Institute (SEI) Capability Maturity Model Integration
(CMMI) Development Version 1.2 [7]
• Ofﬁce of Government Commerce (OGC) Portfolio, Programme, and Project
Management Maturity Model [8]
• Proprietary Project Management assessment tools created by consultants and
academics
Our point here is that best practice in different settings requires different detailed
operationalization of those practices. And it is this imperative to adapt best practices,
to suit the speciﬁc needs of distinctly different organizations, which makes effective
management of change so critically important. Examples abound of failed attempts
to make organizational change work, including many examples from the life sciences sector. Failure to deliver change has multiple consequences, including:
• Increased business value claimed as a result for the change does not get
delivered, meaning an erosion of competitive advantage (or failure of the
business in some cases).
• Often huge sums of money, usually taken straight from working capital, are
wasted, with the added loss of the extra beneﬁt better use of the money would
have generated.
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• Large sections of the employee group can become de-motivated, as promised
new, better ways of working do not materialize – and this can be ampliﬁed
when the latest failed change initiative comes on the back of previous failures
to bring about change.
• Particularly in publicly owned ﬁrms, the end result can be shareholder dissatisfaction leading to merger or acquisition by a competitor.
As the drug development industry faces the prospect of having to make fundamental changes, due in part to the much reported failure of the drug development
business model, the central importance of effective project management is becoming
increasingly clear. It has been shown, repeatedly, across many different sectors of
industry and commerce, that the most efﬁcient and reliable way to ensure corporate
strategy is delivered is through project management. This is especially true of industries that depend on the development and commercialization of new products [9].
The critical need for highly effective, best practice project management is
undeniable in drug development. Organizations that manage the change needed to
make project management a core competence are more likely to survive and prosper,
in an increasingly chaotic, complex marketing environment for drugs.
The starting point for drug development organizations wishing to achieve effective project management is to understand what best practice is. The ﬁrst section of
the chapter addresses this. This knowledge of best practice is of course merely the
starting point. Knowing how to apply the best practices to a speciﬁc company, and
then delivering the change to operationalize the practices, is a far more challenging,
and ultimately rewarding, organizational development activity. The second section
of this chapter provides an outline of the issues that need to be addressed when
undertaking such a program of change.

PROJECT MANAGEMENT BEST PRACTICE
IN DRUG DEVELOPMENT
From our work with many clients on consulting assignments, and our various academic research work, best practice in portfolio, program, and project management
(P3M) for drug development in a number of key areas and topics has been identiﬁed
[10, 11, 12]. Best practice is broken down into six areas:
1.
2.
3.
4.
5.
6.

P3M infrastructure
Strategy integration
Planning and control
Scientiﬁc integration
Commercial arrangements
People and organization

Within these areas, some of the topics may seem rather arbitrarily categorized;
uncertainty management is discussed within the strategy integration topic area for
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instance, but it should of course also be completely integrated with estimating (in
the planning and controlling area). While recognizing this, it is nonetheless necessary to separate these practices in order to write coherently about them.

P3M Infrastructure
Organizational Context for P3M
P3M is seen as an integral part of the organization, providing the “right brain” and
nervous system for all drug development work – good management control. The
functional groups provide the heart, blood, muscles, and “left brain” of the organization – the actual organs of life and the creativity to thrive. The implication of having
technical functions and management control in harmonious balance is a mature,
well-understood, formalized matrix organization (operating somewhere between a
“weak” and “strong” matrix structure).
Achieving this balance is usually one of the outcomes from a sustained change
initiative to develop project management competence over several years. Even when
best practice project management, as the predominant way of doing drug development, is introduced in a “big bang” way, the exercise is rarely completed in less than
3 years of intense work.
Drug Development and Project Life-Cycle Connection
The drug development and project management life cycles are directly linked
together, with effective stage-gate control to manage the transition from one development phase to the next. Peer review of stage-gate proposals and presentations is
commonly available to all project teams, as well as ad hoc support from Subject
Matter Experts.
Development of the peer group and processes to achieve this is not necessarily
a huge task, but signiﬁcant stakeholder work is required to persuade senior management and project leaders that there is value in the processes.
P3M Governance
P3M governance arrangements are nonbureaucratic and ﬂexible, but key criteria are
deﬁned and must be demonstrably met on an ongoing basis by projects and programs. Sponsorship exists for programs and projects, with accountabilities deﬁned
for the role.
Attaining widespread agreement on the processes can take time, and needs
explanation. Senior management must “walk the talk,” and require project teams
and functions to adhere to the rules as agreed with them.
Portfolio Management
A portfolio of programs and projects (or multiple portfolios dependent on the size
and complexity of the organization) is maintained, and managed against business
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objectives, to ensure the corporate strategy is delivered. Projects are terminated
based on scientiﬁc and commercial rationale only.
Portfolio management is normally seen as a core competence of drug development product development organizations. Maximizing the effectiveness of the portfolio process is based on a rational demonstration that higher value could be obtained
from the portfolio if corporate strategy and project strategy were better linked
through the portfolio management process.

Vocabulary
There is a vocabulary for P3M that is well understood across the business, with a
glossary available to all.
Widespread engagement with all stakeholders is required, but usually of a relatively low intensity. A vocabulary is often part of the output of a large-scale P3M
best practice change initiative.

Stakeholder Management
Stakeholders of drug development programs and projects are routinely managed as
part of the P3M process and practice. Stakeholder analysis is undertaken, resulting
in stakeholder maps and stakeholder management actions which are implemented
and monitored.
While good people skills are required to actively manage stakeholders, the
analysis, mapping, and action planning process is straightforward, and is based on
a logical approach – the idea being to inﬂuence stakeholder behaviors to ensure
project success.

Strategy Integration
Linkage of Corporate Strategy to Drug Project Strategy
There is a clear linkage from corporate strategy, through the portfolio process, to
program and project strategy. Projects have a business case that demonstrates how
business/portfolio strategy will be delivered. The business cases of all programs and
projects follow a consistent pattern, and are reviewed at stage gates. Criteria that
deﬁne program and project success are proposed and agreed at stage gates for each
project, and may include Critical Success Factors (CSFs); Key Performance
Indicators (KPIs); and Beneﬁts Delivery Criteria.
Achieving best practice in this topic area normally requires a signiﬁcant amount
of work. The changes impact at every level of the organization, from executive
management to the smallest study teams. Identifying and managing CSFs requires
time and skill, and selecting and being managed to KPIs often requires signiﬁcant
cultural change.
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Articulation of Project Strategy
Clearly articulated program and project strategies are available, setting out how
individual programs and projects will deliver the business case. Such strategies typically include high-level views of project planning (schedule, budget, business value,
resources required, impact of changes in portfolio prioritization on the plan, future
market/science scenarios, and buy-up and buy-down options, etc.).
With senior management support, including from the portfolio management
team, this is usually straightforward to achieve. Putting together program and project
strategies is normally a case of bringing together and clearly articulating existing
thinking (and perhaps documentation as well) on the particular program or project.
A simple process with templates makes this easier.
Drug Value Management
A formal process for managing drug value through the life cycle exists, and the
outputs from drug value analysis inform the portfolio prioritization discussion and
calculations. Project leadership is accountable for value delivery, with some of
informal or formal internal contracting arrangement in place between the functional
groups, the project teams, and governance/senior management.
Signiﬁcant cultural change is normally required to achieve best practice in drug
value management. Putting in place a formal or informal contract arrangement
between drug teams and senior management requires acceptance of the role of functions in supporting this process. This role is different in nature to the traditional role
played by functions (e.g., control of budget often passes to the project team in this
process).
Front-End Loading (FEL)
Signiﬁcant FEL of project plans is standard practice, with human resources, as well
as budget, made available early in the drug development life cycle (DDLC).
Marketing and other commercial functions input to project decision making and
strategy setting from the early DDLC.
This is a process requiring, during its early use, a “leap of faith.” Over time,
when the advantages from the early expenditure of resource have been proven, FEL
normally becomes a standard practice for the majority of high-priority projects.
Uncertainty Management
Risks and opportunities are systematically identiﬁed, from scientiﬁc, technical, commercial, organizational, regulatory, and program/project sources. These risks and
opportunities are consistently prioritized, allocated to named individuals, have action
plans developed for them, with appropriate budget line entries, and monitored and
followed up on a continuous basis. Risk and opportunity management is fully
integrated into the planning processes. Quantitative analysis of risks and oppor-
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tunities is carried out, and probabilistic interpretations of schedule, budget, and
human resource requirements are carried out. Issues are reported and dealt with
transparently.
Signiﬁcant cultural change is often required to obtain maximum beneﬁt from
best practice management of uncertainty (risk and opportunities). Some element of
mandatory compliance is usually needed to ensure that functions and project teams
maintain the uncertainty management process over the life of the project. Senior
management must also become used to accepting that uncertainty of timeline,
budget, and resource requirement is a reality, and work with that reality. Best practice uncertainty management requires effective planning and control processes to be
in place as well (e.g., risk action plans are included in the project scope; these plans
cost money, so the budget must include action plan costs).
Knowledge Management
Knowledge is systematically captured from programs and projects, sensemaking is
recognized as a central concern of P3M; tacit knowledge is recognized as important
and effectively leveraged into the organization.
Knowledge management is essentially a behavior-driven series of practices,
with some formal process support. Full-scale rollout across an organization takes
signiﬁcant time, but the results come quickly and momentum can normally be
maintained.

Planning and Control
Scope Management
The work to be carried out in projects (programs are collections of projects) is tightly
deﬁned. Work packages have acceptance criteria associated with them and are used
as the basis of the scheduling process. Standard scope templates are available, with
built-in hierarchical relationships, and are used as the basis of scope setting. Scope
input is sought from all relevant functions, and agreed across the project team and
functional groups.
A formalized and standard process is fundamental to best practice in this area.
Scope is often called the “heart of project management,” and with good reason – get
the scope wrong, and everything that follows is wrong as well. Functional and
project teams must work together to agree scope, and some degree of behavioral
change is inevitably required to make this happen smoothly and effectively.
Estimating
Estimating databases are available, and/or sophisticated modeling techniques
(algorithms, parametric estimating, etc.) are used. Estimating algorithms are
owned by nonfunctional groups, although the expertise within the groups provides
the primary model inputs. Risk and opportunity techniques are integrated with
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estimating, and range estimates are commonly used and understood at all levels of
the organization.
Signiﬁcant change in the understanding of uncertainty is a prerequisite to
achieving best practice in estimating. Organization-wide acknowledgment and
recognition that single-point estimates of time, budget, and resources are counterproductive is required, as is behavior change associated with project teams and
functions planning with range estimates. Creating and maintaining estimating algorithms takes signiﬁcant time and effort and requires clear processes and responsibilities to be established.

Change Control
Scope change control is structured, with tolerances set (either organizationally or
per project) within which all team members and other stakeholders are able to work.
Change outside these tolerances is managed through change control processes (e.g.,
a change board, or similar), and impacts on schedule, budget, and resource requirements are identiﬁed and approved.
Giving the project manager/project team the remit to set tolerance levels for
scope change within functions, and then making the decisions that fall outside those
tolerance levels on behalf of functional teams, is a major change for most drug
development organizations. Signiﬁcant stakeholder work across functions is required
to achieve this best practice. The process itself is, however, straightforward.

Scheduling
Program and project schedules are created with high-quality logic embedded within
them. A deﬁned process for linking scope to schedule is followed. A true critical
path is determined, with near critical activities also identiﬁed and carefully managed.
Schedules are baselined at stage gates when approved, and re-baselining only
occurs at the next stage gate, or when a major strategic or scope change occurs.
Functional group schedules are fully integrated with project schedules, which are
also rolled-up to program and portfolio levels for reporting and decision-making
purposes.
Project managers/leaders need to have a thorough understanding of the theory
of network scheduling. Many drug development organizations achieve best practice
in this topic by bringing in external scheduling expertise (from aerospace, construction, etc.) and training them on drug development knowledge. Baselining correctly
is a behavioral aspect that can take time to achieve. Rolling out a process for creating integrated schedules across functions and the project takes time in a large global
organization. This is due to the need to train signiﬁcant numbers of people, and also
to implement a software solution across the business that automates the schedule
integration process. The network scheduling processes are, however, straightforward
and relatively simple.
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Resource Management
Human and other resources (laboratories, animals, etc.) are identiﬁed and allocated
on the basis of “right resource, right time, right work – implying that resources are
managed at portfolio, program, and project levels. Project prioritization determines
where resources are allocated when there are competing demands on resources, and
these allocations are adhered to. Human resource (HR) functions are closely involved
in the resource management process, owning competency frameworks that are used
in the decisions on which human resources are allocated to which work. Schedules
are resource loaded, and smoothing and leveling of schedules is normal practice.
Resource-loaded schedules are the basis for effective resource management.
Therefore, good scheduling skills are a prerequisite. Capacity management is the
logical conclusion of best practice resource management, and achieving this in any
organization is a major process and a change program in its own right. However,
the rewards can be very signiﬁcant in terms of resource utilization. Widespread
stakeholder management and communication is required to achieve best practice as
nontechnical functions must also embrace the process (e.g., HR).
Project Budgeting
Project budgeting and annual budgeting are linked processes, with a full life-cycle
view of project cost available to decision makers and project managers alike. Project
managers have budget accountability for all or major parts of the spend (including
clinical), related to the internal contract for delivery noted earlier. Cost is reported
against work performed, not invoiced, and cash ﬂow management is project-based.
Program and project cash demand is transparently rolled up to portfolio level to
determine total cash ﬂow requirements. Budget line and work package items are
directly linked through an enterprise-wide system (enterprise resource planning and
project management systems directly connected).
Bringing direct control of project-based functional budget to project managers/
leaders is a difﬁcult and long-term objective for most drug development organizations (some have achieved it). Integrating corporate and project budget systems is
also a nontrivial activity. The combination of behavior change and system integration demands high effort and energy, with signiﬁcant stakeholder management
required. However, the business beneﬁt derived from the dramatic improvement in
research and development (R&D) budget control this change brings is huge.
Performance Management
Project performance is formally managed and monitored through a performance
management process. Data and metrics on performance are gathered, and incremental improvement targets are set on a regular basis.
Performance measurement is primarily an exercise in data extraction, which is
relatively easy to carry out. Performance management is the next step, where data
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from the performance measurement process is used to drive performance improvement in project and functional teams.

Scientiﬁc Integration
Target Product Proﬁle
A target product proﬁle (TPP) is developed iteratively between the project team,
functions, discovery, portfolio management, and senior decision makers. The TPP
is “owned” by the project manager, and changes to TPP are controlled through the
change control process, as the ﬁndings from studies become available. TPP’s form
a central plank of project strategy development, and acceptance criteria of work
packages is traceable to the TPP acceptance criteria.
Creating the TPP is not generally a problem – most drug development organizations do this as a matter of course. Far more difﬁcult to achieve is ownership of the
TPP by the project team, and the application of change control to the TPP. Senior
management “walking the talk” is crucial to the success of best practice in this area.
Organizational Capability
Organizational process capability is well understood, both human resource capability
(e.g., sufﬁcient experience and expertise exist to carry out the needed studies) and
infrastructure capability (e.g., appropriate equipment exists to do the work). Process
capability is explicitly reviewed and assessed during TPP development.
Clear understanding of organizational capability is essentially about data gathering, based on a series of straightforward processes. There may be issues related to
making visible individuals’ capability and competence, as well as process capability
in functions.
Integration of Project Data
Manufacturing, commercial, and operations are integrated early. Project teams,
R&D functions, operations, manufacturing, and so on, have seamless integrated
systems. Data used is common. Modeling and simulation are seen as key drivers of
productivity (e.g., pipeline modeling at portfolio level, value analysis simulations,
as well as technical modeling such as pharmacokinetics).
Information integration may have some cultural component and requires sensitive handling, but the core of achieving best practice is normally about good process,
and ICT systems that can support the processes. Ongoing training is required to help
functions and project teams to maximize the value of integrated data.
Conﬁguration Management
The overall conﬁguration of the drug is managed proactively – data integrity is
assured, Intellectual Property (IP) issues are identiﬁed early in the life cycle, and
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managed through the project team. Decision making is tracked over the entire life
cycle. Decision information is readily available to project, program, portfolio, and
senior decision makers at all times.
Fundamentally, this relies on effective processes more than behaviors. The
processes also require reasonably sophisticated data management systems. However,
there is a behavior-driven component of effective conﬁguration management, since
people must be allowed to make IP issues visible, and there must be a supportive
culture that rewards open decision making.
Information Management
An information strategy exists and guides the management and ﬂow of documentation, reports, archiving, and system functionality. The information systems across
the organization are integrated, and controlled ﬂows of information into and from
the supply chain are standard practice.
Senior management support across the organization is required to ensure
that truly integrated information systems can be developed. If the project team
are to be responsible for other P3M best practices (e.g., change control, estimating, conﬁguration management, value management), they require full and accurate
data.

Commercial Arrangements
Supply Chain Management
Project teams play a key role in ensuring that procurement and outsourcing strategies
match the needs of the project. Project managers have commercial responsibility for
third-party supplier contract performance, and work with supply chain professionals
on an ongoing basis to optimize the project and product value chain.
Organization-wide support is required to achieve best practice in supply
chain management. Processes and practices in use by supply chain management
professionals may need adjustment to ensure project managers/leaders are able
to be more accountable for the performance of third-party suppliers. Achieving
best practice is often achieved through a separate and distinct change program run
collaboratively between project management and supply chain groups within the
organization.
Procurement
Project teams are involved in vendor qualiﬁcation, procurement processes (Requests
for Information, Requests for Proposals, bid assessment, contract negotiation, etc.).
Changes in procedures need to be agreed with procurement/supply chain management. This may require senior management support. Behavior change is also
often required from project managers/teams, as well as procurement people.
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People and Organization
Integration Mechanisms between Project and Functions
Project management practices and processes are clearly articulated, at a level of
detail appropriate to organizational needs. Process and practice is supported by
transparent allocation of accountability and responsibility for process output (usually
recorded in RACI charts – responsibility/accountability/consulted/informed).
The development of highly effective project teams depends on successful integration mechanisms between functions and project teams. These mechanisms require
senior management support and buy-in, without which the RACIs and associated
processes are likely to be ignored.
Individual Competence
The relationship between people accountable for the drug science and those accountable for project management is well understood, documented, and adhered to.
Competency frameworks exist to support the differing roles that these people play.
Career ladders for scientiﬁc and management routes are harmonized.
Individual role descriptions need to match the RACIs that support project and
functional integration. This may require signiﬁcant effort in some organizations,
where long-standing role expectations may need to be challenged. Setting up career
ladders for nonfunctional specialists can also require signiﬁcant change effort to
overcome historical resistance.
Project Team Structure and Roles
Roles and responsibilities for portfolio managers, project managers, subproject managers (e.g., functions’ representatives on the project team), other representatives on
project teams, functional management, study team project management, and so on
are aligned and documented.
Creating the most effective project team structure cannot be achieved without
agreement and buy-in from senior functional management. The key role played by
the functional representatives on the project team must be recognized, and the
importance of project management competence for that role established and promoted at senior levels.
Creating effective project teams is considered to be a key leadership competence. The organization places emphasis on team building skills and proactively
supports this activity. Team performance is formally rewarded, using a range of
performance indicators.
Articulation of P3M Process and Practice
Project management practice – “How we do things around here” – is articulated and
disseminated effectively throughout the business. The level of detail and style of
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articulation of practice is consistent with the organizational culture. This practice is
widely endorsed by executives and senior management – and they “walk the talk.”
Articulating an agreed set of processes and practices is not normally a difﬁcult
task, but getting compliance with mandated aspects of those processes can be difﬁcult. Senior management must be visible and voluble in supporting the need for
the processes/practices to be used, and reinforce the mandatory nature of some
aspects of those processes.
Conﬂict Management
Conﬂict is accepted as an inevitable part of working in a matrix organization, and is
managed positively to ensure rational decision-making occurs, which always delivers
the best result for the company. Individuals are supported proactively on an ongoing
basis to ensure conﬂict-related stress is recognized and effectively contained.
An open acknowledgment of the conﬂict engendered by working in a matrix
environment is required by senior management in the ﬁrst instance, as well as clear
expectations of how that conﬂict will be managed. All levels of the organization
need to engage in the process of conﬂict management, including learning how to
manage it positively. Achieving senior management visibility and support for the
process – “walking the talk” – often requires signiﬁcant effort.
Formal Project and Functional Goal Alignment
The tension between project team membership and functional group membership is
acknowledged. Individuals have project and functional goals that are aligned, and
that also align to corporate goals. Project performance at an individual level is
assessed and weighted appropriately with functional performance. High projectoriented performance is recognized and rewarded at the team and individual levels.
Project managers and others are supported and rewarded for transparency of decision
making and reporting. All project and functional subproject team members are supported when recommending project “kill” decisions.
Setting up aligned goal-setting procedures, with direct connection between
corporate, brand, project, and functional goals is a signiﬁcant task. The process must
include project-oriented performance reward for functional people, and this is normally the more difﬁcult aspect to achieve, since functional power may be perceived
to be being diluted.
Negotiation
Individuals and teams negotiate effectively and inﬂuence project stakeholders appropriately. The importance of these skills is underlined with effective training programs, and they are reﬂected in the appropriate competency frameworks.
Since this is effectively a behavioral skill, supported by well-established practices, it is relatively simple to achieve. Training for all levels of the organization, in
a standardized process, can be done reasonably quickly.
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ACHIEVING BEST PRACTICE IN DRUG DEVELOPMENT
PROJECT MANAGEMENT
Before leaping into a major program of change, aimed at achieving best practice in
all areas of P3M, organizations need to prioritize which areas of P3M they should
address. Attempting to achieve best practice simultaneously in all areas of P3M is
unlikely to be achievable and will not deliver sufﬁcient return on investment (ROI)
to be justiﬁable.
Prioritizing areas upon which to concentrate improvement activity for achieving
best practice requires:
1. That the organization understands how well it carries out the different aspects
of project management, compared to best practice
2. Which of those aspects of project management are important to the organization, and which are not.
Once both these elements are understood, the prioritization naturally follows
the lines of improving the areas that are most important to the organization but are
carried out the least effectively.
There are many approaches to carrying out this analysis, through formal or
informal gap analysis, or the use of maturity model assessments (either carried out
internally or with external support). The authors’ considered view on which is the
most effective approach is that a detailed gap analysis, contextually sensitized to the
organization’s culture and market environment from the outset, is a more accurate
indicator of current practice than the application of broader, less contextualized
maturity modeling techniques.

Choosing the Right Practice Areas to Improve
The central and most important point that must be recognized is that developing
P3M capability within an organization, or part of an organization, requires a change
management intervention. Process improvement is inevitably needed to achieve best
practice: scheduling processes require reﬁnement; uncertainty management needs to
be implemented; strategy needs to be better transitioned from the portfolio to the
project; etc. The ways in which people work will need to change.
These changes are not restricted to the immediate project and portfolio management community. Many people in the business will be affected by changes to processes in P3M. Senior management will need to adjust their own approaches to
certain elements of work (especially if strategic aspects of the way P3M is carried
out are being changed – governance and assurance rules, project life-cycle management, portfolio risk analysis, and roll-up from projects, etc.). Lines will be impacted
without doubt if any of the project planning and control processes or procedures are
adjusted – the lines provide much, if not all, of the estimating, scheduling, budgeting, and resource allocation information to global drug projects.
A “scale of effort” rating is provided in Table 15.1 for what we consider to be
the organizational effort required to achieve best practice in each topic. Typically,
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Table 15.1 Level of effort in drug development organizations to achieve best practice in
project management
P3M area

Topic area

Scale of effort (1–10)

3

Creating an organizational context for
strong P3M
Connecting the drug and project life cycles
P3M governance
Portfolio management
P3M vocabulary
Stakeholder management

10

Linkage of corporate strategy to drug
project strategy
Articulation of project strategy
Drug value management
Front-end loading of development projects
Uncertainty management
Knowledge management

7

3. Planning and
control

Scope management
Estimating
Change control
Scheduling
Resource management
Project budgeting
Performance management

5
9
7
5
9
8
3

4. Scientiﬁc
integration

Well-deﬁned and articulated target product
proﬁles (TPPs)
Organizational technical capability (not
management capability)
Integration of project data
Conﬁguration management
Information management

6

5. Commercial
arrangements

Supply chain management
Procurement

9
5

6. People and
organization

Integration mechanisms between project
and functions
Individual P3M competence
Project team structure and roles
Articulation of P3M process and practice
Conﬂict management
Formal project and functional goal
alignment
Negotiation

4

1. P M
infrastructure

2. Strategy
integration

6
6
4
3
5

3
8
4
7
5

3
4
6
6

6
8
5
6
6
2
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a scale of effort of 10 means signiﬁcant support from senior management is required
to achieve best practice implementation. Such a change is normally expected to
achieve a strategic objective of the organization. At the other end of the continuum,
a scale of effort of 1 means local management support is required, with no signiﬁcant
change management input required (but implementation should still be managed as
a project!).

Communicating the Need for Change
One of the most frequent causes of ineffective organizational development programs
can be traced right to the very beginning of the initiative: failure to clearly articulate
and communicate the need for the change.
Senior Management
Senior managers may regard the change as distracting from their job of delivering
strategic objectives (assuming they were consulted about the required change in the
ﬁrst place).
Senior management is usually recompensed for achieving strategic goals set for
them by executive management. Wide-ranging changes in the way the organization
operates – very likely if project management is truly being brought into the organization as a core competence – will undoubtedly impact the ability of the senior
managers to meet the objectives in the short to medium term. It is therefore often
in these people’s interests to resist a change initiative imposed from “outside” their
area of inﬂuence. At the very least, the change initiative – rightly in many cases –
will be blamed for failure to meet goals.
A further complication is that, by deﬁnition, senior managers “did not get to
where I am today by project management.” If the existing way of doing things
worked for them, what is the need for changing them?
Middle Management
Middle managers regard the change as a direct threat to their ability to ensure the
work is done to deliver the strategic objectives (for “their” senior managers).
Middle managers are often caught in the most difﬁcult position of all the organization’s people. They frequently understand the need for change – poor effectiveness in existing practices impacts on their ability to “get the work done” – but also
need to achieve targets set by senior management. In addition, they also bear the
brunt of dissatisfaction among the workforce about the changes.
The frequently heard truism, “I have a day job,” prevents middle managers from
devoting the time and energy to learning and adopting new practices. If middle
managers’ bosses – the change-resistant senior managers – are unsupportive of the
need for change, these middle management people are unlikely to be openly enthusiastic about the new practices (in this case, project management best practices).

Chapter 15 Implementing P3M Best Practices

303

Everybody Else
The organization’s staff often resent yet another intrusion in their day-to-day work
activities, reducing their ability to perform well in their “day job,” and keep the
middle and senior managers happy. In general, people will be resistant to changing
the way they carry out their activities unless they can see a clear, achievable beneﬁt
to them.
Overcoming the high degree of inertia from the start of the change program is
imperative. The need for the change must be clearly set out and communicated to
the organizations’ people. This is not a one-off activity – it should continue throughout the life of the change program.

What Needs Changing?
Developing and implementing project management best practices requires change
in a number of ways.
Behavior Change Associated with the Shift of Real
and Imagined Power
Effective project management requires, at the very least, that a formal role of project
manager is established. Even in a “weak” matrix environment (i.e., where the project
manager has little authority and the functional management dominates decision
making), the role should still be more than a coordinator. Thirty years of research
has shown that coordinators achieve little if anything in terms of project management
results [13, 14]. However, many drug development organizations still treat project
managers as coordinators (and many indeed call these people coordinators).
The introduction of scope management, change control, uncertainty (risk and
opportunity) management, scheduling, cost control, and other project control practices and processes, inevitably means new behaviors are needed. For instance, if the
project manager becomes responsible for managing scope (which does not mean
making decisions on what is and is not included in the scope – that remains with
the functional specialists), then this means that power over the process of scope
management moves to the project manager. This is likely to be resisted by functional
people that traditionally have managed changes to scope (or as is common, not
managed scope changes at all, leading to poor project performance).
Power shifts and the need for new behaviors are inevitable when implementing
best practice project management. It is essential that the change program develops
the required new behaviors, and carefully manages shifts in power, real and perceived, between people and groups within the organization.
Business Processes
New ways of working in an organization mean existing processes will need
alteration and new processes introduced. Business processes are deﬁned here as
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managerial processes (corporate strategy creation, executive management oversight,
divisional and functional management, P3M), as distinct from technical processes
(Standard Operating Procedures [SOPs], GLP [Good Laboratory Practice], GMP
[Good Manufacturing Practice], clinical protocols, etc.).
There is an interesting conundrum in many industries that depend on highly
technical processes for success, such as pharmaceutical and biotechnology organizations. While complete compliance with standard, robust, and repeatable technical
processes is not even questioned, the very notion of compliance with simple management processes is rejected for various reasons, none of which stand up under
scrutiny! (This does not imply a lack of understanding of those reasons, but it does
mean the authors do not accept them as sufﬁcient to prevent new processes being
introduced, with high levels of compliance).
The processes therefore need to be relatively straightforward where nonproject
management people interface with them. More detailed processes should be created
for project management professionals to use. However, there is no need to reinvent
the project management wheel. Well-understood processes can be adjusted to suit
the speciﬁc needs of the organization.
Redeﬁnition of Formal Roles and Responsibilities of People
Associated with the new and revised business process for project management is the
need to state who is expected to do what. The formal role and responsibilities of all
those involved in projects need to be deﬁned, and linked to the processes. The list
of roles requiring clear deﬁnition of responsibilities for each process includes:
• Portfolio Directors
• Project Managers
• Project Leaders (where these are different people to Project Managers)
•
•
•
•
•
•

Functional Representatives on project teams
Project Management Ofﬁce staff
Brand Program Managers
Functional resource “owners”
Functional middle and senior management
Executive management

System Functionality to Support New Processes
Information technology systems support business processes, and make the implementation and running of the processes efﬁcient and easy. At least that is the
idea. When new processes for project management are being introduced, there are
likely to be changes to existing systems, and perhaps the opportunity to increase
efﬁciency by bringing in new system capacity and functionality. Typically, for larger
organizations, stand-alone or enterprise-wide project management platforms are
considered.
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It is essential that the system development follows a well-chosen process:
• Understand business requirements – to run the business processes as
developed
• Create system requirements – how the IT system is going to work to enable
those processes
• Conﬁguration of the chosen vendor ’s system – including work with user
groups to ensure conﬁguration, user interfaces, and management reports are
optimized
System implementation for a project management change program is frequently
the single most expensive part of the initiative. It is imperative that the IT project
does not dominate the change program, based on the rationale that it is the highest
cost component of the program. Bringing about a change to best practices across
organizations is not normally the forte of technically oriented IT project managers
– history tells us this! (See Chapter 14 by Arrowsmith, Grogan, and Moore for a
detailed review of this topic.)

Factors that Lead to Successful Change Programs
Achieving effective implementation of project management best practice on any
scale – small biotechnology through to “big pharmaceutical” – requires several
factors to be successfully managed.
Willingness of Senior Management to Endorse/Mandate Change
As discussed in the earlier section on communicating the need for change, senior
and middle management support is crucial to bringing about best practices in project
management. All people in an organization look to senior management for guidance
on how to behave. Without strong and visible endorsement from senior management
that the project management practices are critical to the business, there is unlikely
to be signiﬁcant adoption of the practices and processes – because it will be perceived that there is no sanction for not adopting them.
Getting senior management to mandate the use of some or all of the new ways
of working is central to driving the adoption of project management best
practices.
Energy Available from Relevant Actors to Work through the Program
On the surface, this may seem a rather mundane, if not glib and obvious, factor
leading to successful change programs. The reality is that for many organizations,
the levels of sheer effort and determination needed are underestimated at the beginning of the change program. When the “quick wins” do not quite produce the levels
of excitement from the organization that was anticipated (e.g., the desired level of
control over project scope is achieved, but the associated shift of power to project
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managers seriously disillusions functional heads), the change team becomes
de-motivated. When the resistance to further changes hardens to hostility, people
on the change team, understandably, begin to seek an exit.
High levels of energy are needed to create, among other challenging work:
• Sustainable business processes
• Early management of system functionality (to ensure capability is not compromised by threatened groups)
• Skillful engagement with all stakeholders across the organization
Staying the course to deliver major change initiatives requires signiﬁcant belief
and stamina – and exceptional leadership. High energy is required.
Appointment of Change Agents
Change agents, also commonly called change champions, are people in the organization that will, as the name implies, act as agents within their communities to bring
about change. These people are not part of the formal change management team but
are identiﬁed as people who:
• Will get signiﬁcant beneﬁt from the change to best practices – this must
include not only project managers, but also functional representatives, subteam leaders (clinical trials managers, scientiﬁc leads, regulatory affairs team
managers, etc.)
• Are innovative in their approach to work – they are not afraid of change, they
have the ability to break out of an existing mind-set, often proactively seeking
better ways to get things done
• Have the ability to hold options open for a long time – they are unafraid of
the ambiguity that this brings and are prepared to wait for new practices to
bed down into the normal day-to-day pattern of work
• Are inﬂuential and credible within signiﬁcant parts of the stakeholder group
(either personally or because of role status)
Change agents inﬂuence others in their communities to adopt the new practices
– they motivate others to adopt new practices, and support these people when the
changed ways of working are unfamiliar and disruptive.
Robust Change Programs
Ensuring programs of change deliver the business beneﬁts – in this case the business
beneﬁts of utilizing best practices in project management – requires the change
programs themselves to be properly and effectively managed. There is accepted best
program management practice (much of which draws on best project management
practice). It is not our intention to describe here what that best change program
management practice is (there are many sources for this information) [15]. We have
focused on the major differences between programs and projects (see Fig. 15.1).
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Basic Organizational Aspects
Some of the most important aspects for the organization of change programs are as
follows:
• Business case and beneﬁts management plan – these should be developed to
demonstrate the business need for the change (organizational survival seems
to be a reasonable business case for project management best practice in the
current drug development competitive arena). A beneﬁts case is fundamental
to good change program management. This describes the business beneﬁts to
be achieved by the program, and how the beneﬁt will be realized. (In change
management terminology, beneﬁts are created by the impacts caused in the
organization from the deliverables produced by the projects. So, chronologically, projects make deliverables, the deliverables create impacts, the impacts
deliver beneﬁts.)
• Strategy for change – similar to a project strategy, but stating at a high level
how the series of projects in the change program are together going to achieve
the vision of the change program (namely, delivery of best practice in project
management).
• Appointment of appropriately skilled program manager, change manager, and
design authority – being business focused, these roles are distinctly different
from drug project management roles and require different skill sets.
• Governance appropriate to a change program – careful governance is required,
working across the entire spectrum of the organizations roles, and should
include HR, corporate IT, supply chain management, ﬁnance, as well as function and (where relevant) therapy area heads.
• Plans for change frequently require work to be split into several consecutive
groupings, or tranches, enabling beneﬁt to be delivered to the organization
before the program has completed. In Fig. 15.2, the ﬁrst tranche could be
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achieved by a series of projects delivering quick wins (perhaps rework to
existing project practices and processes), the second tranche by the development and implementation of new project management practices, and the third
tranche by the rollout of an enterprise-wide project management platform.

CONCLUSIONS
The critical need for highly effective, best practice project management is undeniable in drug development. These best practices are known, in a general sense, but
of course need to be contextualized for any given organization. Implementing such
best practices means making project management a core competence for ﬁrms.
Doing so will affect a large proportion of the people employed. The importance
of carefully managing the changes in processes, systems, and behaviors cannot be
overstated.
The starting point for most organizations is gaining an understanding of how
well they manage projects compared to established best practice. There are a number
of ways to do this, from using maturity models (both those in the public domain and
proprietary products) through comparison to (so-called) project management standards, to undertaking a comprehensive gap analysis (measuring the difference
between an organization’s current and best practice project management).
Managing the implementation of new best practices into an organization is a
signiﬁcant change program in its own right, and the effort and energy required to
be successful should not be underestimated. The competence to run change programs
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is not abundant within companies in any sector. The critical change program management roles (program manager, change manager, design manager) are business
roles. It is vital that these roles are held by people with the right change program
skills, experience, and knowledge.
Drug development companies that effectively manage the organizational change
needed to make best practice project management a core competence are more
likely to survive and prosper in an increasingly chaotic, complex marketing
environment.
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A simple chain network diagram showing feeder and project buffers replacing ﬂoat
[22]. (Used with permission of Philip Baylis.)
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Figure 12.4 Eight-quarter rolling forecast for 10 projects in the drug development portfolio.
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