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Introduction
The Gantt chart is more a reflection of what happened last week, and what someone hopes will
happen next week. The problem is that every play we run is an option play, and the Gantt chart fails
to reflect that.1
Most would agree that organizations do increasing amounts of their work through projects; that
projects are increasingly complex; and that good project management is more and more critical. At the
same time, too many projects fall short of glory; project management methods have not evolved
sufficiently to match the complexity of the project environment; and many project managers possess
only a portion of the competencies they require to be successful.
Project management is not new, although our understanding of it and its application to a much
broader range of project types may be. In fact the seeds of project management theory and practice
were sown over a thousand year ago. Two simple philosophies state that success depends on
preparation, and preparation must address the issues of doing the right thing, while the focus of the
subsequent production is on doing the things right. However, project management is more than just
planning and doing. Modern project management encompasses managing as many as five primary
areas including: the project's external and internal environments; its life cycle; integrationinterfacing-configuration through reliable information; control processes; and success through
effective communication.2
Project management is a systemic approach for managing change. We are advocating a more systemic
approach to changing how we manage projects and grow project managers.
Successful project management professionals must develop and apply additional techniques and
competencies in order to understand the requirements of change in projects and their environments
and effectively deal with their complexities.
Project management has become a robust discipline with many competent practitioners. But despite
the professionalism of project managers and the best efforts of the project team members, many
projects still fail. Even when managers deliver projects on time and on budget, they may still not
meet the needs of their customers. So much about projects is uncertain, a problem compounded by
today’s need for more adaptability than traditional models allow.3
This paper examines some ideas for additional techniques for project management and additional
competencies for project managers to deal with complexity.
But first, what exactly is complexity in project management?
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Projects and Complexity
Every modern project contains aspects which are simple, complicated and complex. The simple aspects
of a project are those where the requirements are well known and understood; the problems and
challenges have been solved before and lend themselves to the application of reusable approaches and
best practices. Issues can be categorized and controlled through standard management processes.
The complicated aspects of a project are those dealing with known unknowns. This funny turn of phrase
reflects those situations where you might not know the exact answers to an unknown factor, but you
are able to identify the factor (or range
of possibilities) in advance and design
Simple
Control the project
your project to work through these
foreseen uncertainties using risk
Complicated
management techniques and
Manage project risks
conditional decision making.
Complex
Adapt the project

The complex aspects of a project reflect
areas of unknown unknowns, or
unforeseen uncertainty. These are
things which you simply cannot plan for
in advance, which you may not even be
aware of or are obscured by ambiguity, or which may change unpredictably during the course of the
project. And, beyond these circles lies a zone of chaos or turbulence, where instability and randomness
combine to invalidate the project.
The discipline of project management is about orderly change from one state to another. Orderly
change implies control, which in turn leads to the project control paradox.
When “unknown unknowns” cause unplanned outcomes to eventuate, the reaction of senior
management is often to perceive the project process as being “out of control”. The paradox of
project control is that the project manager must be vigilant in controlling the outcomes of the project
in the prevailing climate of change and uncertainty where the project manager and the project
stakeholders are disaffected by the same change and uncertainty. In particular, the project must
continue to deliver according to the agreed budget, schedule and scope/quality while operating in an
organization where predictable (but not known in advance) deviations from plan are viewed by
senior stakeholders as being “out of control”, and where management reaction to regain control will
most likely result in instability within the project.4
In short, the paradox of control is that we expect a project manager to be in control of a project while at
the same time the project environment is disorderly, misaligned and often unpredictable. (See
Appendix A for a list of common symptoms of project uncertainty.)
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Limitations of Traditional Project Management
Project management is the discipline of planning, organizing, and managing resources to bring about the
successful completion of specific project goals and objectives.5 A project is a temporary group activity
designed to produce a unique product, service or result. Project management is the application of
knowledge, skills and techniques to execute projects effectively and efficiently.6
Organizations are natural systems trying to behave like machines. Project management, as with
standard management functions or processes such as planning, controlling and organizing, is based on
the premise that activities may be conducted through “machine like” processes. Attributes of such
processes include:




The ability to decompose systems into component parts and manage them separately
(reductionism);
The principle that cause-effect is well known and if you do a certain thing, another thing will follow
(linear determinism); and
The ability to self-regulate activities using negative feedback to exert control, for example a
thermostat (cybernetics).

Thus, we tend to use reductionism and linear determinism to create a project work breakdown
structure, and project managers as cybernetic agents to pull the levers of control and obtain rational
decisions.
Much of the time, this works just fine. After all, we used traditional project management, combined
with classical Newtonian physics, to send men to the moon – a very complicated undertaking indeed.
But increasingly, we are coming to realize that in spite of our best efforts to become more competent in
traditional project management, these methods, processes and knowledge are not sufficient to
accomplish our project goals. This is particularly so when reductionism inhibits our ability to appreciate
and nurture relationships between component parts, when goals are multiple and conflicting, when
causes don’t provide the desired effects, when negative feedback is not sufficient to adjust the system in
a desired direction, and in short, when people as individuals and group fail to respond rationally, as
machines.
The traditional comfort zone of project management is around the simple and complicated aspects of
change, those areas most amenable to control and risk management.
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A Basic Profile of Project Complexity
Depending on the individual project, the nature and influence of uncertainty may be low or high overall,
or differ by individual parts of the project. The purpose of building a project complexity profile is to sort
out which aspects are simple, complicated or complex, and then apply different project management
styles and strategies accordingly.
The following table presents a basic model for building such a profile.
Aspect
Simple

Nature of Uncertainty
None or little
Requirements and problems are well
known and lend themselves to standard
project control processes and best
practices.

Complicated

Foreseen Uncertainty
All or most of the major factors
influencing the project are identified, but
their values are unknown. Processes to
address these factors and determine their
values are clear in the project plan.

Complex

Unforeseen Uncertainty
Major factors influencing the project
remain unidentified, unresolved or are
ambiguous. They will emerge after the
project commences and their impact is
not predictable in advance.

Chaotic

Turbulence
A combination of instability and
randomness leads to unforeseen events
which invalidate the project target,
strategy and/or approach.

Influence of Uncertainty
 Variation. Cost, time and/or quality vary within
a known range.

 Risk and Opportunity. Possible negative or
positive effects are anticipated. Probabilities
and consequences are estimated and managed.

 Task Complexity reflects uncertainty about the
project tasks, and about the interactions and
interdependencies between the tasks.
 Structural Complexity reflects uncertainty about
the relationships between the components of
the overall system being changed by the project.
 Relationship complexity reflects the effects of
having multiple project stakeholders with
different cultures, understandings, interests and
preferences.
 Dynamic complexity increases according to the
degree of freedom to act independently by
system components and project stakeholders.
 Project management is not really feasible in this
space.

Each different aspect of a project’s complexity or uncertainty requires a different project management
style. Each different project management style requires some different competencies.
This is true even for large technology-based projects, wherein failure has been found to be related to
managerial approaches to the human and organizational factors rather than technology. 7
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Strategies for Managing Project Complexity
There are two foundational strategies for improving the management of project complexity. These are:



To use a more comprehensive project framework
To enhance project management capabilities

These strategies reflect scientific management and behavioral management, respectively. In our view,
both strategies should be employed together.

Comprehensive PM Framework
A good starting point to consider is the framework for project complexity taught at MIT in its project
management program.8 This framework is based on understanding the structural complexity of a
project (basically the number of elements that need to be managed, and their interdependence) as well
as the uncertainties associated with the goals and methods. In particular, both participants and
stakeholders will have varying views about the goals (especially their prioritization) and how to achieve
them.

Interactions in
Complex Ways

Compounded by
Uncertainty
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A more comprehensive example of a scientifically-based framework is The Diamond Framework,
recently popularized in the book Reinventing Project Management.
The authors believe:
What practitioners often lack is a perspective
of sufficient generality; any given manager
will participate in only a small number of
projects in the course of a career. The
contribution of scientific discipline is
therefore to extend and generalize the
relevant principles beyond the scope of
limited individual experience. In our
experience, what managers need most is a
model to help them identify differences
among projects, classify their own projects,
and select the right approach for the project.9
The Diamond Framework or NCTP model assesses projects according to their novelty, complexity,
technology and pace. Depending on how a project is classified along these four dimensions, different
project management styles are required, and the diamond analysis can uncover any gaps between
required and actual capabilities and styles, as well as a better understanding of the project risks and
opportunities. Definitions for the four dimensions are provided in Appendix B.
For example, here is how NCTP classifications address risks and project styles.10
Dimension

Risk and Opportunity

Implications for PM Style

Novelty

Derivative projects produce improvements to
existing products, which typically are well
defined in advance. Platform projects,
however, produce new generations of
existing products, which represent a
significant change in performance. But this
change involves increased risk of product
performance under or overkill, something
customers may not like. Breakthrough, newto-the-world products may create
outstanding opportunities for businesses, but
they present the greatest risk to companies
of hitting the right product, recovering the
investment, or attracting faster competitors.
Higher technology may produce moreadvanced products with increased
performance and functionality. But they
obviously create increased risk of technology
that is incomplete or immature or simply
fails. At the highest level of super-high-tech,
customers may expect a quantum leap in

Novelty affects the accuracy of market
predictions, the ability to determine
requirements, and the timing of
requirements freeze. The higher the novelty,
the less you can depend on marketing
research. At the highest level, breakthrough,
market data is virtually nonexistent, because
customers have never seen your product and
cannot tell you how they will use it or even
whether they like it. You need to obtain
customer feedback quickly using early
prototypes before final product
requirements are set.

Technology
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Dimension

Complexity

Pace

Risk and Opportunity

Implications for PM Style

performance and benefits (such as in space
programs), but because technologies need to
be developed during the project, such
projects are far riskier than those that adopt
known technologies.
Complexity presents both an opportunity
based on the level of investment and a risk
associated with complexity (or size). The risks
involved with complexity are both
organizational and technical. As complexity
grows, the number of components grows and
the need for interaction and coordination
increases. System projects have difficulty in
integration and configuration management,
and array projects must deal with political,
environmental, and economic issues.
Increasing pace creates faster response. The
risk of rushing things increases, however, as
pace becomes faster. In time-critical projects,
for example, missing the end date means
project failure, and in blitz projects
immediate reaction is necessary; otherwise,
the crisis will not be resolved.

addition to the usual managerial reviews.

Complexity affects your organization and its
procedures. The greater the complexity of a
project, the more complex the organization
will be and the more formal the procedures
you will need.

Pace requires increased attention to time
deadlines. The faster the pace, the greater
the autonomy you need to give your project
teams and the more support they will need
from top management.

In short, the authors of Reinventing Project Management believe that the success of a project depends
greatly on the proper project management style and on adapting the right style to the right project.
However, applying scientific frameworks such as NCTP is only part of the story.
Project management standards are intentionally generic, and do not capture the complexities and
variations of specific project environments. Therefore assessments of project managers based on
these generic standards would appear to have only limited applicability for real-world project
situations, where the complexities and variations of individual projects, or particular project types,
are the most relevant issues.11
So, once we understand the project type, how do we apply a strategy of enhancing project manager
capabilities?
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Enhanced Project Manager Capabilities
Project managers have two basic roles, namely managing tasks and managing relationships. And by
managing relationships, we do not just mean the relationships within the project team, but also the
myriad of relationships within the project’s environment. While the project manager is directly
responsible to managing tasks and the project team’s internal relationships, the project manager may
use a combination of direct or indirect techniques (such as issue escalation to the project sponsors) to
with respect to the broader environment.
Instrumental to both these roles is the project manager’s ability to resolve complexity. This ability is
dependent on professional development and professional practice, i.e. the project manager’s approach
to planning and management. Stan Lester describes two basic models of professionalism, normative
and creative-reflective, as follows.12
Normative (Model A)

Creative-Reflective (Model B)

Character

Technical, logical; problem solving

Creative, interpretive: design

Capability

Solvable, convergent problems

Congruent futures, divergent problems

Approach

Solving problems by applying knowledge
competently and rationally

Understanding problematic situations,
resolving conflicts of value; framing and
creating desired outcomes

Theory of
Knowledge

Objectivism, knowledge is stable and
general. It precedes and guides action.

Constructivism, knowledge is transient,
situational and personal. It both informs
and is generated by action in a cycle.

Thinking

Primarily deductive and analytical; skeptical
of intuition.

Inductive, deductive and abductive. Uses
“intelligent intuition”

Profession

A bounded, externally-defined role
characterized by norms, values and a
common knowledge-base.

A portfolio of learning activity individual to
the practitioner, integrated by personal
identity, values and capability.

Professionalism

Objectivity, rules, codes of practice

Exploration of own and others’ values,
personal ethics, mutual inquiry, shared
expectations.

Professional
Development

Initial development concerned with
acquiring knowledge, developing
competence and enculturation into the
profession’s value system. Continuing
development concerned with maintaining
competence and updating knowledge

Ongoing learning and practice through
reflective practice, critical enquiry and
creative synthesis and action; continual
questioning and refinement of personal
knowledge, understanding, practice, values
and beliefs

Our view is that as project complexity increases, the professional project manager must be able to
supplement the normative (model A) with creative-reflective competencies (Model B) to a significant
degree. Unfortunately, these often lie beyond the traditional project manager’s comfort zone.
In his book Thinking and Acting as a Great Program Manager, author Sergio Pellegrinelli says that a
person’s competence at work consists of, and is inseparable from, the way he or she conceptualizes that
work. A conception encapsulates the meaning the work has for the individual, shapes understanding,
determines action and frames reflection.13
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He describes a four-level competency framework for project and program managers.14
1 Deliver Effectively
Core Project Management
Body of Knowledge

2 Manage Wider Impact
Greater proactive intent,
adaptation, anticipation

Detailed planning and
reuse of standard
practices

Concerned with effective
execution but also its
impact on the surrounding
organization

3 Achieve Outcomes
Greater attention to
organizational change,
engaging team and
stakeholders, selling
compelling vision
Use corporate social
intelligence to overcome
obstacles, motivate and
exploit talents of others
and plan for
contingencies.

4 Build Strategic Capacity
Work is seen as shaping,
aligning, mediating,
developing, nurturing and
seizing opportunities
Take on multiple roles,
from detailed work to
strategic thinking.
Inspirational, charismatic
and culturally sensitive
leaders.

Within this maturity model of increasing competencies across for levels, project managers demonstrate
increasing ability to relate to the work, the environment and others, including team, sponsors and
stakeholders. Similar to Lester’s models of professionalism, each of the levels in the Pellegrinelli
competency framework embraces and includes the attributes of the levels below.
The traditional project manager is often seen as a taskmaster who develops and controls the master
plan that documents (often in excruciating detail) the tasks, dependencies, and resources required to
deliver the end product. The project manager then monitors the status of tasks and adjusts the plan
as necessary. The best project managers aren’t just organizers – they combine business vision,
communication skills, soft management skills and technical savvy with the ability to plan, coordinate,
and execute. In essence, they are not just managers – they are leaders.15
Depending on project and environmental complexity and the style of project management required,
successful project managers require a higher level of competencies than those of a taskmaster.
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Conclusions
There is a culture of project management in many organizations that sees it as a sign of weakness
and poor management to ask questions or openly acknowledge that you do not have all the right
answers.16
In this paper, we have presented a definition of project complexity that is multifaceted but for the most
part relates to structural complexity (many moving parts and their interdependencies) and uncertainty
(in the project and in its environment.) We have described and recommended combining two essential
strategies for addressing project complexity, namely:



An improved scientific or analytic framework for categorizing projects in order to select the best
project management style, and
A behavioral or competency model for addressing the increasing complexity-related demands made
on project managers and for growing or selecting project managers with these competencies.

At their heart, our recommendations support a shift away from purely traditional project management
towards what the authors of Reinventing Project Management referred to as adaptive project
management. We close with a synthesis of how these authors and others describe this shift.17
Attribute
Project goal

Traditional PM
Getting the job done on time, on budget, and
within requirements

Adaptive PM
Getting business results, meeting multiple
criteria

Project plan

A collection of activities that are executed as
planned to meet the triple constraint

An organization and a process to achieve the
expected goals and business results

Planning

Plan once at project initiation; plan
determined by design and leadership direction

Plan at outset and re-plan when needed; plan
effected by emergence and participation of
many people

Managerial
approach

Rigid, focused on the initial plan

Flexible, changing, adaptive

Environment
effect

Minimal, detached after the project is
launched

Affects the project throughout its execution

Project control

Identify deviations from the plan, and put
things back on track

Identify changes in the environment and
adjust the plan accordingly

Management
style

One size fits all; all projects are the same

Adaptive approach; one size does not fit all;
projects differ

Relationship of
parts

The whole equals the sum of the parts
(reductionism)

The whole is different from the sum of the
parts (holism)

Basis for
decisions

Facts and data, efficiency and effectiveness

Tensions and patterns, responsiveness to the
environment

Leadership

Experts and authorities

Facilitators and supporters

This shift in thinking also provides the basis for how business and information technology staff or
consultants engage together through a fusion approach to project manage complex change.
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Appendix A – Common Symptoms of Project Uncertainty
Symptoms present themselves as either project or environmental complexities, or both.
Symptom

Environment Context

Project Context

What is really happening?
Incomplete or unreliable
information?

Sponsors and stakeholders cannot
reach a common factual
understanding and rely on
anecdotes. Not sure how to tell if
the project is successful.

What do we want? What problems
are we trying to solve? Multiple or
competing goals, vague definitions.

Differences of opinion about project
goals, priorities and desired
outcomes linger among sponsors
and stakeholders. Common
agreement is lacking.
Differences of opinion remain about
how the goals and outcomes should
be achieved linger. Common
agreement is lacking.
Expectations about what
participants are expected to do to
support the project are unclear.
Decision making is difficult.
Multiple projects compete for
resources. An overall project
portfolio management process may
not be available.
Emergence of previously unknown
issues, problems, opportunities and
unintended consequences.

Project complexity increases. Effort
required for obtaining and agreeing
to information increases.
Integration or synchronization of
related tasks and dependencies
becomes more difficult.
Project charter is ambiguous and
does not provide sufficient criteria
for project governance to resolve
these disagreements. Project
manager receives unclear direction.
Project work breakdown structure
does not reflect a commonly
understood and agreed process for
achieving success.
Project manager has difficulty
getting the right people involved in
project work and governance, and
sustaining sponsorship.
Project budget tends to be
minimized rather than optimized;
important work packages may be
discarded.
Lack of clarity as to how the project
deals with emergent issues and role
of project manager in doing so.

How do we get what we want?
Unclear cause and effect.

Who does what? Roles unclear,
people come and go.

How do we prioritize and resource
this project? Constraints on time,
people, money.
Why are things not happening the
way we planned?
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Appendix B – NCTP Framework Definitions
The following table is taken from Toward Mission Assurance: A Framework for Systems Engineering
Management, by Brian Sauser, in Systems Engineering and Engineering Management, Stevens Institute
of Technology, 2006.
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Examples of NCTP Applied
CONTOUR was a NASA project to study
comets which failed. Post-incident
investigations using the NCTP
Framework demonstrated that a
contributor to failure was selection of
the wrong project management style
(dashed red line) compared to the
preferred style (solid green line).

Katrina’s Lesson. This NCTP diagram
shows mapping of the actual versus
required project management style used
by the US Government in responding to
Hurricane Katrina.
Source: a presentation by Aaron
Shenhar to an Aviation Week Seminar in
November 2005.
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