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Can you see the forest for the trees?
Supporting sense-making through the visualization of project portfolios
Abstract
Visual representations are powerful thinking aids. We acquire and process more information
through vision than all other senses combined. It is not surprising that much of the existing
project and portfolio management tools are visual. However, visuals have received
surprisingly scant attention from academy and practice. The few studies in the area are
disconnected from the literature in data visualization itself, where there is a wealth of
literature and wisdom about visual representations. This paper, which is partly funded by the
Project Management Institute, shares insights from the data visualization literature and
proposes principles to be considered for the engagement of visual representations that can
help managers to make sense of project portfolio challenges. We conclude with potential
avenues for future research on visualization in project and portfolio management.

Introduction
Today’s executives have recognized the importance of successful project selection and
execution as a prerequisite for strategic success. The frequency of publications on the topics
of strategy and portfolio management confirms the increased attention in both theory and
practice (Y. H. Kwak & F. Anbari, 2009). It is however striking that the subject of decision
making, and decision theory as the underlying discipline, have gained scant attention in
project management research - with noteworthy exceptions (Cicmil & Hodgson, 2006;
Harrison & Harrell, 1993; Martinsuo & Lehtonen, 2007). In the context of portfolio
management, particular challenges occur, when a decision problem exceeds human cognitive
limitations (Foreman & Selly, 2002), i.e. as a result of scale, interdependency, uncertainty,
volatility and ambiguity of data, and the number of projects. Furthermore, challenges in
decision making can be attributed to the irrationality in the behavior of decision makers
(Bazerman, 2009), an aspect that is mostly ignored by the current project management
literature (Eskerod, Blichfeldt, & Toft, 2004) and transcended in decision making literature
(Eisenhardt & Zbaracki, 1992). It is widely recognized that executives are both rational and
irrational when making decisions (Fredrickson, 1985). While “gut feel” is important (SadlerSmith & Shefy, 2004), we argue that the rational analysis and use of data is pivotal for
effective portfolio selection decisions and management, as recognized in empirical studies in
turbulent contexts (Bourgeois III & Eisenhardt, 1988), and in more recent studies in different
contexts (Martinsuo and Lehtonen, 2007).
However, the available data is often not used effectively. Cooper, Edgett, and Kleinschmidt
(2000, p. 48) concluded that most project selection tools do not provide sufficient capability
to discriminate between projects, hence too many projects are executed and portfolios fall
short of delivering the intended benefits within given constraints, claims that have been
confirmed in a more recent study (Coulon, Ernst, Lichtenthaler, & Vollmoeller, 2009).
Visual representations can play an important role in enhancing decision makers’ abilities to
make sense of data. Visuals are a powerful thinking aid, since 70% of the sense receptors in
the human body are dedicated to vision (Few, 2006) and more information is processed
through vision than all other senses combined (Ware, 2012). Thus, it is not surprising that
much of the existing project (and portfolio) management tools are visual (Besner & Hobbs,

2008). However, they can be improved (Taxén & Lilliesköld, 2008). Studies in visualization
have demonstrated that variations on the method of representing data can have a significant
impact on the way the data is perceived and hence analyzed (e.g. Jarvenpaa, 1989a;
Jarvenpaa & Dickson, 1988; Lohse, Biolsi, Walker, & Rueter, 1994; Meyer, 1991a; Vessey,
1994; Ware, 2012).
Moreover, visual representations can be misleading. For example, Lurie and Mason (Lurie &
Mason, 2007) explore the effect of visual representations in marketing decision making and
concluded that “Although visual representations are likely to improve marketing manager
efficiency, offer new insights, and increase customer satisfaction and loyalty, they may also
bias decisions by focusing attention on a limited set of alternatives, increasing the salience
and evaluability of less diagnostic information, and encouraging inaccurate comparisons.”
(Lurie & Mason, 2007, p. 160). Beattie and Jones (1992) studied the annual report of 21 out
of 50 companies of the Fortune 500 companies and concluded that each report had at least
one graphic constructed in an inefficient or misleading way. Naturally, bad visuals have an
impact on sense-making and decision making. For example, a preliminary study identified
that graphs with inconsistent scales led to inferior decisions compared to those that were
based on consistent scales. Also, participants in the experiment did not notice the issue even
after repeating similar tasks five times with incorrectly constructed graphics (as cited in
Jarvenpaa & Dickson, 1988). This suggests that visuals are powerful instruments and exactly
for this reason, they can also be deceiving if misused. Visuals don’t improve peoples’ ability
to think; instead they tame complex problems and reduce the effort required to understand a
decision problem and process the related data, and therefore allow greater focus on the
decision itself. Thus, knowledge and skills are necessary to best utilize this powerful thinking
aid.
Yet, visualization is under-researched in management (Eppler & Platts, 2009), and project
management. Research of the effect of visual representations on decision making peaked in
the 1980s and 1990s (Jarvenpaa, 1989b; Jarvenpaa & Dickson, 1988; Lohse, et al., 1994;
Meyer, 1991b, p. 46; Vessey, 1994) and there has been very little research since. Yet, in the
last decades our understanding of visual representations has improved (Ware, 2004), as did
information technology (Chi, 2000). More and more visual representations are being used in
organizations (e.g. Ewenstein & Whyte, 2009; Kaplan, 2011; Tegarden, 1999; Yigitbasioglu
& Velcu, 2012). Scale, complexity, volatility and ambiguity of available data are growing. In
this context, making sense of data becomes an essential skill for any decision maker. As
Whyte et al conclude, “we know little about which types of visual practice support different
modes of decision-making.” (Whyte, Ewenstein, Hales, & Tidd, 2008, p. 76), and managers
have little literacy in the area (Whyte, et al., 2008).
In the last years, the academic interest in visual representations in management is reemerging, be it in project management (Papadimitriou & Pellegrin, 2007; Taxén &
Lilliesköld, 2008), marketing (Lurie & Mason, 2007; Whyte, et al., 2008), or knowledge
management (Ewenstein & Whyte, 2009). With one notable exception (Yigitbasioglu &
Velcu, 2012), we content that current studies are disconnected from the literature in data
visualization itself, where there is a wealth of literature and wisdom about visual
representations.
This paper extracts from the data visualization literature principles to be considered for the
development of visual representations that can help managers to improve cognition and
communication of data in portfolio decision-making. The paper contributes to the practice by

increasing the awareness of all stakeholders in the portfolio management process about the
importance of data visualization in the sense-making process, and provides them with
practical guidance for a conscious use of visuals. Our contribution to theory is twofold.
Firstly, the article enhances the understanding of the role of visuals in sense-making and
portfolio decisions, and suggests a research agenda to explore this area. Secondly, the article
contributes to the call for integration across disciplines (Boyer, 1994), and provides an
example of cross-disciplinary learning beyond project management allied disciplines (Y. H.
Kwak & F. Anbari, 2009).
The article discusses the key streams of research in data visualization, and summarizes
insights that are relevant to portfolio decision making into five principles for data
visualization. We explain how these principles are helpful to interpret and interact with
voluminous, uncertain, and ambiguous data. We argue that the five principles can guide
portfolio decision makers and analysts to select more consciously the appropriate visuals for
a particular decision problem and thereby improve their ability to make sense and
communicate data, leading ultimately to more informed opinions (and choices). We conclude
with potential avenues for future research on visualization in project and portfolio
management.
Navigating across disciplines
This article is cross-disciplinary in nature. It searches for insights for the project portfolio
management discipline in areas beyond project management and its allied disciplines (Y. H.
Kwak & F. T. Anbari, 2009), and even beyond general management and organization theory.
In this regards we attempt “scholarship of integration” (Boyer, 1994). Boyer argues that as
knowledge becomes increasingly dynamic, voluminous and diverse, there is a need for
synthesis and cross-disciplinary learning that informs research, teaching and practice, and
enables critical reflection about our knowledge heritage. Thus, critical and reflective
synthesis of knowledge within and across disciplines becomes a crucial role for scholars, an
aspiration which we are attempting to meet with this paper by bridging the disciplines of
portfolio management and data visualization.
Our objective was to learn from data visualization, hence conventional literature review
methodologies, such as structured or critical literature reviews, are not appropriate, as they
are designed for integration of insights and empirical work within a discipline (Tranfield,
Denyer, & Smart, 2003), and require an in-depth understanding of the discipline.
Conventional review methodologies are usually geared towards the integration of recent
publications and current perspectives or answers to a specific question within a discipline
(Petticrew, 2001). Cross-disciplinary learning, in contrast, involves the development of a
solid understanding of another “foreign” discipline, and the application to one’s own “native”
discipline. Contextualization of knowledge is a fundamental part of such undertaking; it is
necessary to understand how the body of literature in the foreign discipline translates into
insights in the native discipline. Thus, the objective is to learn from what is already
considered the collective memory of the field (J Geraldi & Söderlund, In Proof).
Our inquiry was guided by Bloom’s learning taxonomy (Bloom, Engelhart, Furst, Hill, &
Krathwohl, 1956; Krathwohl, 2002), specifically the cognitive processes of learning
(Krathwohl, 2002). The efforts of Bloom et al were directed at the development of a common
ground to evaluate learning effectiveness in schools and called for a holistic understanding of
learning across cognitive, psychomotor and affective domains. The taxonomy has established

itself as a seminal work in education, and continued to be debated and improved. We draw on
a revised version of the taxonomy proposed by Krathwohl and colleagues (Anderson,
Krathwohl, & Bloom, 2005; Krathwohl, 2002). Given our objective is not individual but
cross-disciplinary learning, we focus on the cognitive domain and adapted the framework
accordingly. Table 1 shows the different cognitive processes, as defined in the original
learning taxonomy, its translation into cross-disciplinary learning, and the specific
application to the project and portfolio management context.
Table 1: Modes of Cross-Disciplinary Learning
Processes

Understanding1

Bloom & Krathwohl’s Concept

Adaptation to crossdiscipline learning

Outcome to this
article

Determining meaning, “breaking
the material into its constituent
parts and detecting how the parts
relate to one another and to an
overall structure or purpose”, and
“making judgments based on
criteria and standards” (p. 215)

Engaging with the domain,
reading its classic texts,
understanding its heritage,
contextualizing key concepts
and current debates

A brief summary of
this long exercise has
been provided in
‘Engagement with
Data Visualization
Literature’

Translating2

Applying knowledge to solve
problems in new situations

Creating

“Putting elements together to
form a novel, coherent whole” (p.
215)

Remembering

“Retrieving relevant knowledge
from long-term memory” (pp.
215)

Analyzing and organizing
knowledge from data
visualization, following
principles that are useful for
the project portfolio
management discipline and
applying insights to assist in
solving project portfolio
management problems
Creating new insights through
the cross-disciplinary excurse,
contributing to both data
visualization and project
portfolio management
Considered to be the most
superficial learning
mechanism for individuals, yet
for ‘disciplinary learning’, this
could be understood as impact
and legacy, i.e. how the
foreign ‘marked’ the native
discipline

Establishment of
supporting principles
for portfolio data
visualization:
truthful, aesthetic,
effective
Establishment of the
core principle for
portfolio data
visualization:
purposeful
Currently irrelevant,
as the bridge between
data visualization and
portfolio management
is still new.

As Table 1 describes, the understanding process is concentrated on the data visualization
literature. We consulted designers and data visualization experts about their “must read list”
of seminal literature in their areas. The objective was to acquire a solid understanding of data
visualization (following Geraldi and Söderlund, in Proof). The list was then combined and
expanded through the authors’ immersion in the subject, and led to a combination of seminal
publications, introductory books, key journals, and online resources. The translating process
involved a re-engagement with the literature on data visualization, but this time looking for
insights that are relevant to portfolio management challenges. As a result, four supporting
principles, namely truthful, effective, intuitive and aesthetic visuals were developed.
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Original processes were termed understanding, analysing and evaluating.
Original process was termed applying.

The creating process was based on an exchange between knowledge and insights from data
visualization and portfolio management literature, with the objective to create new insights.
In this process the portfolio management challenges were in foreground and drove our search
for insights in the data visualization. The result was the development of the purposeful
principle.
Engagement with data visualization literature
The development of visual representations is intertwined with the different problems they
attempt to address (Beniger & Robyn, 1978; Friendly & Denis, 2001), for instance
cartography developed sophisticated methods and representations tailored to geographic
terrains, which have some but rather limited application to e.g. mathematics and statistics.
Consequently, the work in the area is fragmented across different scientific disciplines, i.e.
medicine, astronomy, cartography, etc. In the last years, as data visualization has established
itself as a research field of its own, more integrative historical accounts have been
developed3, attempting to create a common language and memory. It also contributed to the
development of cross-disciplinary and generic principles of data visualization. In this respect,
the development of disciplinary application of visualizations can now be developed in the
intersection between on the one hand, generic developments on data visualization, and on the
other, tailored developments based on an in-depth understanding of the specific discipline’s
purposes and problems that can be supported by the use of visualization.
Visual representations have aided cognition and communication since the dawn of times. The
use of visuals became increasingly elaborated, such as the Egyptian surveyors use of the
coordinate system in 1,500 BC; the medieval astronomers’ representations of sky in the 10th
century (which are very much similar to those used today); musical notes that have been
represented as time series since around the 13th century; or Leonardo Da Vinci’s images of
the motion of human arm in the 14th century. However, it was not until the end of the 18th
century that the potential of graphics has been fully exploited, and visual representations have
become commonplace in Western civilization. The 19th century can be considered the
Visualization’s ‘Age of Enthusiasm’ (Palsky, 1996 in Friendly & Denis, 2001), due to an
explosive growth in statistical graphics and thematic mappings, and a wealth of innovations
in the design of visuals, including histograms, time-series plots, contour plots, thematic
cartography (Friendly & Denis, 2001), and the recognition of visual representations as a
cognition aid across scientific publications (Beniger & Robyn, 1978).
In the early 20th century, the use of visual representations continued to develop, yet at a slow
pace. Scientific research focused on exact numbers and formal models that were not visible
with graphics, and so the enthusiasm around visual representations reduced dramatically. Yet,
at that time, visual representations were theorized (Bertin, 1967 (2010)), popularized in
textbooks and became ‘main stream’ (Friendly & Denis, 2001). From the 1980s onwards the
field bloomed, in the 1990s, data visualization has become a research field of its own4 and
since 2000 the field had its breakthrough. There is an increasing complexity and volume of
data available to be analyzed in all areas, from news to science. Just as an illustration, the IP
traffic increased from one to 44,000 petabytes in the last 20 years and is expected to grow in
2013 by 14,000 petabytes/month (ITU, 2013). The massive developments in processing
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Noteworthy is Friendly and Denis’s milestone project. The work summarizes key developments on data
visualization and made it publically available at http://www.datavis.ca/milestones/.
4
Card, S. K., Mackinlay, J. D., & Shneiderman, B. (1999). Readings in information visualization: using vision to
think: Morgan Kaufmann.

power and computer graphics5 provided the tools to do that. The field is currently expanding
rapidly. While it is hard to provide to capture all current developments in the field, we
attempted to learn key insights and apply for the context of portfolio decision making.
First, the design of visual representations is widely informed by the work on visual
perception and cognition. One of the important findings in the area is that visual cognition
works according to specific rules that – for example - guide, how we recognize patterns. To
illustrate that, we perceive objects that are located near one another as part of a group. We
will discuss this in more detail in the context of ‘effective’ visuals.
Second, innovation in visuals flourished and led to a variety of creative arrangements of data.
Much of these innovations were driven by the design and art community, and can be grouped
into a new area of research that combines visualization techniques and principles of creative
design: the information aesthetics (Lau & Moere, 2007). The myriad of visual representations
published in Klanten et al (2001) and McCandless (2009) present excellent examples of this
development.
Third, enhanced computational and computer graphics performance, as well as improved
algorithms enabled sophisticated technologies like AlloSphere in Santa Barbara, a 3D
immersive theatre, where scientist can interact with research data and, for example, “enter” a
3D model of the brain. Technology, e.g. display technology and processing power, continue
to improve rapidly. This allows for new visualization approaches, which are likely to become
widely used, such as the overlaying of real-world environments with data representations
(also known as augmented reality).
Furthermore, intuitive interfaces made the design of visuals accessible to a wider range of
people, and users are also becoming visual designers. Today anyone can explore large data
sets and utilize a broad range of highly customized visual representations. There are also
several tools to create visual representations available to the public, from Google News Map,
an application to visualize news using treemaps to IBM’s ManyEyes project, an experimental
online tool, which allows many forms of visual exploration of data. Visualizations are no
longer “static objects, printed on paper or fixed media, modern visualization is a very
dynamic process, with the user controlling virtually all stages of the procedure, from data
selection and mapping control to color manipulation and view refinement.”(Ward, et al.,
2010, p. 26). This opens for exciting opportunities, and represents a paradigm shift in the
area, moving the focus from producing and disseminating information to using and,
interacting with information. Visualization is about “what people do with information and
how it enables them to get on with their lives” (Kirschner, 2003, pp. viii). Indeed the
literature in the area has given increased attention to the role of the user in visualization, in
particular the role of personality, intended task and disciplinary and cultural background
(Yigitbasioglu & Velcu, 2012).
Lastly, we also witness a professionalization of the field. An example of this development
can be found in journalism, where visual design has gained significant attention and created
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Visualization was seen as a subfield of computer graphics, as computer graphics often renders the engine to the
development of visualizations, and both share similar tools, concepts and techniques. However, they have very
different goals. While visualization is aimed at sense-making and communication of data, computer graphics is
usually used to develop iterative synthetic images and animations, often three-dimensional Ward, M., Grinstein,
G., & Keim, D. (2010). Interactive data visualization: foundations, techniques, and applications: AK Peters,
Ltd.

the new discipline of data journalism (Roger, 2011). The Guardian ‘Data Store’
(http://www.guardian.co.uk/data) publishes a vast amount of news through visuals and acts as
a hub of knowledge in data journalism. Yet much of this knowledge has not yet entered the
management domain, neither in research nor in practice.
Portfolio decisions and data visualization
The attention to Project Portfolio Management has increased continuously over the two
decades – Google Scholar lists 3070 articles for 2003 to 2012, while retrieving a mere 201
publications for 1992-2002. This data reflects a rapidly grown interest amongst practitioners
and academics alike and despite significant attention from universities and professional
associations, as well as pubic and private sector organizations the PMI predicted in 2010 10year growth forecast a severe talent shortage, as an estimated 15.7 million new project
management roles will be created globally (PMI, 2013). The forecast further predicts an
economic impact of $18 trillion, attributable to the increased in number and size of projects.
across seven project-intensive industries.
With the growing relevance of project to the success of both private and public sector
activities, the coordination of projects within organizations requires increasing attention. The
project portfolio management literature recognized three goals that help maximize the
organizational benefit from pursuing the best possible portfolio (Artto, Martinsuo, & Aalto,
2001; R. G. Cooper, S. Edgett, J., & E. J. Kleinschmidt, 2001a; Dye & Pennypacker, 1999).
Strategic alignment can be defined as the linkage of portfolios with long-term objectives of
an organization (Artto & Dietrich, 2004; R. G. Cooper, S. J. Edgett, & E. J. Kleinschmidt,
2001b), whereby project portfolios must be pursued to maximize the probability of achieving
an articulated vision and thereby realizing the organizational strategy.
Portfolio balancing is the second objective of project portfolio management (Robert G.
Cooper, et al., 2001a), and various qualitative and quantitative approaches have been
introduced in the literature (Caron, Fumagalli, & Rigamonti, 2007). Portfolio balancing deals
with the recognition and decision of trade-offs in the pursuit of alternative portfolios, e.g. risk
versus reward, cost to implement versus time to market and technical feasibility versus
market attractiveness Cooper, Edgett and Kleinschmidt (2001a).
Lastly, benefits maximization or the achievement of the maximum possible economic utility
under given constraints is the third objective. Mostly, financial performance indicatores, e.g.
ROI and NPV or risk-adjusted metrics are utilized in this context, as well as balanced
scorecard metrics that allow inclusion of non-financial benefits metrics (Norrie, 2006).
This article uses project portfolio selection decisions to illustrate, how visuals – if properly
utilized – support the management of portfolios. The subject of project portfolio selection is
appropriate, as it symbolizes a non-trivial decision problem and in most cases exceeds our
natural cognitive ability to intuitively recognize an optimal portfolio. The underlying
complexity of portfolio decisions is a result of several aspects: a multitude of candidate
projects, goals and constraints (Archer & Ghasemzadeh, 1996) and the resulting large
numbers of possible choice sets, interdependencies between projects, the stochastic nature of
most decision variables, including the uncertainty of project outcomes (Engwall & Jerbrant,
2003) and lastly, a wide range of human irrationalities and cognitive errors (Ariely, 2008, pp.
25-48). As a result, visual representations of portfolio data play an important role, which is to

address these complexity factors and represent candidate projects, interdependencies between
projects, portfolio-level goals and constraints in a way that enables a solid understanding of
portfolio project and hence an improved selection of portfolios with the intended outcomes.
Principles for data visualization for portfolio decision making

1.1 Core Principle: Purposeful
As mentioned in the methodology section, the core principle “purposeful” was the result of
the “creating” process. The process is based on insights from both foreign and native
disciplines. It was inspired by a paradigm shift in data visualization, namely that visuals are a
sense-making device and therefore should not be driven by techniques but by user’s needs.
There is a growing consensus amongst experts that visualization tools do not address how
decision makers interact and make sense of data (Blandford & Faisal, 2010). Hence, there is a
need to move from the “age of information” to the “age of mind” (Lawrence Heilprin, 1989),
and shift focus from producing and disseminating data to using and, interacting with
information. Visualization is about “what people do with information and how it enables
them to get on with their lives” (Kirschner, 2003, pp. viii). The insight fits our preoccupation
from portfolio management perspective, namely the challenges to improve sense-making in
portfolio decisions. Thus, we propose visuals should be purposeful, i.e. they should aid sensemaking process of portfolio data. We defined purposeful as our ‘core principle’, that should
guide the visualization of portfolios.
As discussed above, one of the key challenges in portfolio management – and in particular in
portfolio selection, - is a multi-facet problem. Like a complex geometric form, the portfolio
problem has different facets – different perspectives – as one turns the form and examines it
from different perspectives, one develops an increasingly complex and comprehensive frame
(understanding) of the geometric form. Visuals can support the sense-making process by
offering different perspectives on the portfolio problem. Each visual could provide one
perspective of the portfolio problem, e.g. portfolio balance, strategic alignment, maximization
of financial value, identification of projects that do not meet threshold, etc. For example, a
bubble chart is well-suited to examine trade-offs and establish relationship between variables,
as we will show later in this section, however, a bubble chart also displays other data of the
portfolio, and can be used for portfolio balancing. The point here is that the visual puts one
perspective in foreground. As decision makers turn from one visual to the next in a portfolio
dashboard, they engage with different perspectives of the portfolio problem, which enable
them to elaborate and question their current portfolio selection, building a more informed
choice as well as an improved understanding of the portfolio problem at hand.
Each of the perspectives alone could be used as a starting point for a first selection, that can
be further elaborated as other perspectives (visuals) are considered. This is likely to increase
decision effectiveness. Research shows that decisions are less effective if decision makers too
quickly converge into an erroneous interpretation of portfolio problem or if they take too long
to decide on an interpretation (Rudolph, 2003). Effective decision makers will commit to a
first interpretation of the problem to generate hypothesis, conduct effective tests, and
henceforth construct an ever more comprehensive explaination. Only a limited set of causal
factors – anchors - are used to develop this first intepretation (Klein, Moon, & Hoffman,
2006). Thus, a perspective can work as such anchor, as it addresses one facet of portfolio, e.g.
strategic alignment, or balance, or trade-offs, etc. It is simple enough to trigger thought but
not too simple. Yet, too simplistic selections are discouraged, as decision makers are
confronted not with one but several perspectives (visuals).

Information overload though should also be avoided. Research suggests that there is a U
relationship between the amount of data analyzed and performance. More data was helpful
only to a certain extend, thereafter, more data doesn’t lead to a more accurate or better
understanding of the situation; yet it increases confidence levels, so people become
overconfident but not increasing correct (Omodei, Elliott, Clancy, Wearing, & McLennan,
2005). Thus, the set of visuals would ideally encourage decision makers to embrace enough
perspectives for a ‘good enough’ understanding of the problem. Perspectives should therefore
embrace typical angles or facets of the portfolio problem, typical mistakes and proven
practices of portfolio management.
This raises an important question: what are these different perspectives of project portfolio
challenge?
Developing the perspectives
The development of the perspectives was an iterative step between the analysis of the key
goals of portfolio, its key challenges and the typical activities. Table 2 provides an overview
of the different perspectives.
These are the perspectives to be considered in a portfolio selection decision, instead they are
deemed ‘useful’ perspectives that address some of the most common issues and embrace
common tasks involved in the project portfolio selection. Perspectives should be developed
consciously and tailored for each context.
Perspectives
Alignment
and Balance
Trade-off
Programme
strategicbenefit
Thresholds/
Parameters
Risk
(meta-data)
Time

Project

Scenarios
and Portfolio

Table 2: Perspectives of Portfolio Selection Process
Portfolio Selection Purpose and Challenge
(Lack of) strategic alignment, balance between strategic goals, Develop
an unbalanced portfolio (disregard trade-offs, think projects not
portfolio):
Identify and balance different trade-offs. Understand relationship
between variables and goals
(Disregard) interdependencies, (Not) Group benefits and identify
strategic options (Insufficient) identification of potential “bundling” of
projects, that may have been added to a pipeline independently, but
logically belong together and warrant joint development and governance,
improving ‘oversight’ and benefit realization.
(Disregard) Threshold (in terms of constraints or/and expected KPIs)
Stochastic data not deterministic
Examples: Regard values as 'absolute' values, disregard uncertainties and
volatility – how good is the estimate, what is the risk, Optimism, data
quality, time for calculations
Disregard in-flight projects and the timing of projects and resources of
the portfolio (particularly relevant in Pharma, R&D, but also in
consumer goods, IT…)
How to compare projects in-flight vs. potential projects
Dynamic decision – strategic goals, agility to adjust
Not considering qualitative aspects of each project, nor the project
holistically
Thinking about projects in isolation, i.e. one project against the other,
instead of considering portfolios against other – what are the different

Task
Proportions
Trade-offs
Relationships
Interdependencies
Grouping

Differences
Focus
Uncertainty

Trends, patterns

Holistic
understanding of
projects beyond
key matrix
Memory of tested
frames

portfolio options? Likely to be connected with algorithm with some
options that appear to maximize overall portfolio value

Table 3 validates the perspectives, as it checks whether any other perspective becomes
relevant as one examines the different tasks involved in portfolio selection process.
Portfolio
Selection
Phases
Pre-Screening

Project
analysis

Portfolio
Screening

Portfolio
Selection
(alternative)

Table 3: Validation of Perspectives of Portfolio Selection Process
Activity
Perspective
Potential Method
Eliminate of projects that don’t
meet pre-defined portfolio criteria
(thresholds)
Earmark mandatory projects
Understand business case for each
project, i.e.
-‐ expected benefits,
-‐ strategic contribution, and
-‐ required resources
based on a set of common metrics
(Archer and Ghasemzadeh, 2004)
Review KPI’s and other project
specific metrics

Threshold-centric

Identify interdependencies with
other projects
Reject non-viable projects (e.g.
excessive use of resources,
insufficient benefits contribution,
including interdependencies)
Identify strategic options (e.g.
either develop a new product line
or change the current one) and its
consequence to strategy and value
creation
Balance of dimensions
Alignment with strategy
With as greater value as possible

Interdependence-centric

Within Constraints

Portfolio
Adjustment

Within interdependencies
Tweak portfolio

Across all perspectives
Project-centric

Manually applied criteria,
strategic focus, champion,
feasibility study available
Decision trees, uncertainty
estimate, resource
requirements estimate, etc.

Project-centric

Threshold-centric
Interdependence-centric
(check impact in other
projects)
Interdependence-centric
Strategic benefit-centric
Alignment-centric

Ad-hoc techniques (e.g.
profiles)

Balance-centric
Alignment-centric
Threshold/Parametercentric
Threshold/Parametercentric
Timing-centric
Interdependence-centric
All perspectives

AHP, constrained
optimization, scoring models,
constrained optimization

Matrix displays, sensitivity
analysis

Translating a perspective into a visual
How we can see the different perspectives of a project portfolio? There is no trivial answer to
this question. Firstly, in a more philosophical helm, seeing is about making sense of the
visuals and not the visuals themselves. Therefore, as any sense-making process, it is an
idiosyncratic process. Providing a visual displaying a certain perspective does not guarantee
that this perspective will be seen. Secondly, practically, there is no silver bullet for the design
of purposeful visuals. Yet expert knowledge in visual design is at least helpful to design
purposeful visuals. Two complementary design approaches shall be discussed in this context.

Approach 1: Task-oriented design
The task-oriented design approach is driven by the questions: what tasks are involved in the
making sense process of project portfolio data. The approach also reflects on the insight from
cognitive contingency fit theory that different tasks require different visuals.
Plenty of research on data visualization describes how people engage with visuals. The
results of these studies are summarized in Table 4. Interestingly this research has not
recognised the role of identification of interdependencies, a central task in project portfolios
(Arlt, 2010) that we added to the table. Based on Yau (2011) and insights from different
cognitive fit research, we suggest different types of visuals for each of the activities. Finally,
in Table 2, we combine the different tasks with the different perspectives.

