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1. INTRODUCTION

In the information technology (IT) profession, we are engaged in a rather intense battle
for self respect. Much of the value that we deliver to organizations is done through projects, and
yet it seems we cannot get project performance right. The quest for value from IT spending has
historically been difficult to demonstrate [1] [2]. According to a recent Standish Group study, IT
projects have a 66% failure rate — either missing targets or failing to deliver required business
functionality [3]. These failed IT projects are a major stumbling block to companies trying to
innovate through new processes and services.

Other reports show that project success is improving, caused perhaps by increased use of
project management methods and by controlling project size and scope. However, recent
discussions with project managers have indicated that the goalposts are still moving. In
interviews, senior project managers report that IT projects are getting more ambitious, more
organizationally complex and more focused on time-to-market. Project managers need to spend
more time at the boundaries of the project — with the governance team and external stakeholders
— than ever before. While traditional project management methods are gaining some ground,
there is still a need for new perspectives.

In this article, a knowledge approach to projects is proposed. Ten places in a project where
knowledge can be lost, misused, or never created are identified as “knowledge traps”. Five
“knowledge guidelines” for project managers wishing to create an innovative, self organizing
project team are proposed.

2. WHY FOCUS ON KNOWLEDGE WITHIN A PROJECT?

It is very common for consulting companies and organizations with deep knowledge domains
to attempt to create, codify, store, and re-use knowledge. However, there are reasons to suspect
that a focus on knowledge within projects will also bear fruit. On the surface, a project is a
difficult knowledge problem. Teams of strangers work together under time and budget
constraints to produce something new for an organization. From this perspective, one might say
that a project manager’s prime job is to manage the knowledge bases of the team members and
stakeholders, so that they combine in the best possible way for organizational success.



Other reasons to support a knowledge approach are found in academic research. Three recent
studies have shown statistically that managing knowledge (in addition to managing tasks and
budgets) can add to the probability of success.

e A survey of team members and stakeholders of 69 software development projects [4] found
that expertise coordination improved performance by 25% over the contribution of traditional
project management.

e Another study [5] tracked the progress of 38 virtual project teams. It found that project
success was strongly influenced by the level of the team members’ knowledge of each
others’ expertise (i.e. their knowledge directory) and their ability to harness it to achieve
project goals.

e A recent study of 133 projects [6] reported that the level of knowledge integration within the
team was more important to project success than a pre-existing good relationship between
business and IT.

These are early indications that managing knowledge matters to project success. Each of
these research reports adds a bit to the puzzle. Although many people, when thinking about
knowledge in projects, focus on “lessons learned”, there are many more areas within a project
where a focus on knowledge can pay off.

2. KNOWLEDGE “TRAPS”

Overall, research suggests that two kinds of knowledge are important within a project —
knowledge of the project process (i.e. project structure, methodology and status) and
knowledge of the project domain (i.e. the industry, organization, business process, and
technology).

A major result of harnessing and mining knowledge within a project team should be an
increased level of innovation, both in the product and in the methodology. With high levels of
project process knowledge, one can imagine self organizing groups of team members, fluidly
modifying tasks and times to achieve a highly effective result. With high levels of integrated
project domain knowledge and a focus on learning, one could expect breakthroughs in difficult
technical problem areas and a very original result. Team members would not only contribute
more, but should learn more, individually and collectively, thus leading to future success.

The paragraph above should alert the reader to one issue in the application of knowledge
practices — the weakening of reliance on command and control. Project managers may or may
not embrace these concepts, because it could be seen to lessen their influence. However, we
believe that the stronger the team is, in terms of taking responsibility for outcomes and methods
for the project, the better the result will be. In a knowledge-focused environment, the project
manager facilitates, but does not totally control the project.

Many accomplished project managers know intuitively about the knowledge traps detailed in
this article. However, there is little mention of knowledge in the PMI Book of Knowledge, and
junior project managers will need to learn and apply new ideas through trial and error. Therefore,



our goal is to spark debate and influence practice within those learning and influencing the craft
of project management.

We have reviewed over 40 research articles which have investigated knowledge practices
within a project context [7] and have developed a model to show where the application of
knowledge might affect IT project success. Figure 1 contains a simplified model of an IT
project, with Inputs, Processes, and Outputs shown. Within the project, there is a Governance
process and four typical project phases — Plan, Design, Build, and Implement. Superimposed on
this model are the ten “traps” identified in the research literature. Each of these “traps” represents
a time in the project where knowledge might be unavailable, lost, or simply not created. Each
will be discussed below. After this discussion, more general knowledge guidelines for project
managers are presented.
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Figure 1. Knowledge “Traps” in IT Projects

Project Inputs

There are three knowledge issues to consider at the beginning of a project —lessons learned, team
selection, and timing the entry and exit of team members.



1. Lessons Learned are as important at the beginning of a project as they are at the end. Project
teams contain individuals from many different organizations and units. They may or may not
have attempted a project similar to the one being commenced. Without access to lessons learned
from comparable projects, the team will have lost an important opportunity for a quick and
informed start.

2. Team selection is important since the project manager will want all relevant knowledge areas
included in the team or available to the team when needed. Problems arise when the project
manager cannot select his/her team or when the knowledge profiles of team members are not
available during the selection process.

3. Timing the entry and exit of team members is the third knowledge trap. Research [8] has
shown that members added to a team after the mid-point of a task rarely change the team’s
direction, so care has to be taken to have key knowledge inputs available early. Even more
important to team functioning, the loss of key team members will result in knowledge gaps
within the project.

Project Governance

Project governance includes the roles of executive sponsor, project champion, project manager,
and project steering committee. From a knowledge perspective, two issues are identified —
volatility and role understanding.

4. Volatility in the Governance Team is the fourth knowledge trap. After a project begins and
the governance structures are put in place, there is a gradual knowledge building process among
the key stakeholders. When members of the governance team change, there is the distinct
possibility of a knowledge loss which may cause targets to be missed. A change in project
manager is the most important volatility [9], but the trap refers to any member of the governance
structure who controls or influences project resources and direction.

5. Lack of role knowledge among the governance team is a common knowledge problem.
When senior executives take on project sponsor or champion roles, they do so because the
outcome of the project is important to them personally and to the organization. Unfortunately,
there is often no training given for these roles. A first-time project sponsor may not know when
to support the project and when to tighten up the reins; or whether project problems are serious
or temporal. Gaps in project governance knowledge endanger the success of projects.

Project Processes — Plan, Design, Build and Implement

There are five “knowledge traps” within the main body of an IT project. Two variations of
knowledge trap six have been identified in the Plan phase. Within a project which is building a
custom application, knowledge integration between users and analysts is critical. Within a
project which is implementing packaged software, knowledge transfer from vendor or
consultant to the internal project members is critical. In both of these cases, there are often
activities in the project plan for these knowledge-related tasks to take place, but no objective way



to measure how effective they were. Mistakes or omissions in this phase result in rework and add
to the expense of a project.

Within the Design and Build phases of an IT project, there are a multitude of interrelated
decisions to be made. The more difficult the domain problems are, the more important it is that
team members know “who knows what”, so that design and build problems are addressed by
the best knowledge source in an efficient manner. Team members need a knowledge “directory”
which includes both the knowledge within the team itself and knowledge available to the team.

Because team composition changes from phase to phase in IT projects, knowledge loss between
phases, knowledge trap number 8, is particularly important. There is a significant risk that the
knowledge generated by one phase will be inadequately transmitted to the next phase.
Traditional methods of documentation, such as models, state diagrams, and use cases, rarely
capture the “why” of design choices. As the next team interprets these artifacts, they may
introduce errors into the project or slow it down trying to understand the meaning of previous
decisions.

Across all phases in the project, there is the need for project participants to have an
understanding of the project structure and process, and where they and others fit in. They need to
know what the status of the project is, where problems are occurring, and what is planned. With
this knowledge, they can work in self organizing units, making adjustments to tasks and
timelines as information becomes available. Without “where are we?” knowledge, team
members can waste time on low priority tasks and fail to coordinate with others whose work
depends on theirs. They may also escalate minor schedule and scope problems to an overworked
project manager, causing bottlenecks and an inward focus.

Project Outputs

As organizations become more reliant on projects for transformation and renewal, the outcome
of a particular project may be less important that an overall increase in the ability of an
organization to implement projects successfully. Incomplete debriefing during and at the end of
the project leaves team members with a fragmented idea of what was learned and why things
went wrong or right. There is no team-level learning and the opportunity for improvement in
organizational project competency is lost.

3. KNOWLEDGE GUIDELINES FOR IT PROJECT MANAGERS

Projects will differ in their need for knowledge management practices. Projects in which 1)
the future state of the organization is well documented, 2) a low level of innovation is required
and 3) there will be a stable governance and project team, may be successful by focusing on
traditional project management — managing scope, time, and cost. However, when the
organization or project is undergoing significant change, principles of knowledge management
become important.



By combining advice from research literature and interviews with project managers, four broad
areas of practice have emerged. These relate to culture, knowledge levels, channels, and team
memory. These guidelines are preliminary — more research and empirical testing is needed to
determine their importance and impact. Each is discussed below.

Establish a Knowledge Sharing Culture

This guideline sounds simple - all a project manager needs to do is to encourage learning and
knowledge sharing and innovative results will follow. According to research [7], this is much
more difficult to do in a project team than in a permanent organizational unit. Pressures of time,
conflicts of interest, and hierarchical project structures can limit knowledge sharing. The goal is
to create a culture of “learning together” that cuts across the individual norms and practices that
accompanied project members from different organizations and disciplines. Project managers
have to signal early and often that he/she will take the time to teach, expect others to do the
same, and reward knowledge sharing behaviours.

Establish and Maintain Knowledge Levels

At the beginning of the project, the project manager will establish a set of skills and experience
that he/she will need on the team or available to it. Most project managers will be trying to
include people they have successfully worked with in the past. Some will try to add people with
extensive networks, which give access to external knowledge.

When the team is finalized, the remaining knowledge gaps need to be filled by making project
methodology and domain knowledge available to the team. This can be done individually or
collectively, through training courses or workshops or joint tasks, but it should be done
systematically.

When team members leave the project, the project manager will need to fill the knowledge gaps
left behind. The knowledge that the person came into the project with and the accumulated
learning since the project started may become lost to the team. A process to bring replacements
up to speed should be established. Project journals and logs (see Develop Team Memory
guideline) are useful in this regard, or “shadow roles” for key team members.

Create Channels for Knowledge Flow

The project manager needs to establish channels through which knowledge can be shared within
the project and knowledge can be brought in from outside. Research [4] [5] shows that team
members who have a “map” of where knowledge resides and have the ability to access that
knowledge are more effective than those who rely on a more hierarchical or positional approach.

Channels need to be created that serve varied purposes — for example, channels to bring
knowledge in from the outside, within disciplinary groups in the project, between disciplines,
between organizational units, between phases of the project, and between levels of authority.
There are many ways to share knowledge — examples are websites, repositories, team meetings,
brainstorming sessions, and visiting experts. The important point in creating knowledge channels
is that they are interactive, reflective, easy to activate, and effective. Active knowledge channels
help a project to solve tough problems quickly and avoid “group think” about a key issue. One
channel idea from a senior project manager was a daily 15 minute managers meeting — to share



issues and suggest solutions. After attending this meeting, managers could actively help or avoid
key problem areas.

Develop Team Memory

One of the most important resources a team has it the contents of its collective memory. Some of
this shared memory will be in the form of stories and experiences; some will be more explicit
lists and lessons. Creating and updating shared memory is important at the beginning, during,
and at the end of the project.

At the beginning of the project, lessons learned from similar projects should be gathered and
discussed. Everyone involved will learn something different from these sessions, but the result
should be a shared understanding of how (and why) the project will be designed and run.

During the project, as key decisions are made, team members need to be updated on the progress
and outstanding problems, both in the project process and the product. Updates to the project
design need to be discussed and understood by those affected. Project journals or “logs” can be
updated at these decision points so that new entrants can use them for learning.

Creating “lessons learned” has two purposes. First, the members of the team collectively reflect
on their experiences learn from them. They take these lessons to the next project, thereby
increasing their skill and the overall project competency of their respective organizations.
Second, the lessons learned from one project can be accessed by another project team, allowing
them to be more efficient and effective in their delivery.

Research shows that lessons learned are either not created or not created effectively in the
majority of projects. There are several reasons: key people have left the team, pressure to move
on to the next project, and unwillingness to admit error. One solution is to use team “journals” to
record lessons learned throughout the project. If these are discussed widely, they will reinforce
the culture of knowledge sharing in the team and create more reliable knowledge than later
retrospectives.

Closing

There is evidence that managing knowledge and expertise during an IT project can add to
the probability that the result is innovative and project targets are attained. Through a thoughtful
application of these knowledge management principles, the project manager can develop a very
resilient team — one that is aware of its progress and problems and that has the ability to mobilize
the best available talent for each task. This will lead to fewer mistakes, omissions, and rework
and increased project success. What is not well developed is how to create a knowledge-rich
environment within a project team. Through this model and guidelines, we hope to begin a
discussion throughout the research and practitioner community. When successful, this journey
will add to our understanding of project management and to the techniques and processes that
project managers can employ.
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