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Abstract: A huge number of Knowledge Management (KM) approaches and solutions have
been developed in the last 20 years. Companies are usually dealing with those theories and
practices to make corporate knowledge explicit, collected, and organized into large and
homogeneous knowledge systems based on repositories, groupware, wikis, portals, etc.
According to this milieu, some practitioners believe that the introduction of such solutions
“mechanically” conduct innovation within the company, causing shortage of organizational
integration in strategies and culture, business processes, and technological (or KM) solutions.
In this article the authors take into account the Project Based Organizations. In fact those
organizations might be considered an interesting case study for their characteristics of
flexibility and complexity. These firms usually take advantages from the implementation of
project management solutions aimed at conducting innovation, efficiency, and effectiveness.
However these solutions cannot be considered valuable in all the situations, because they don’t
solve the lack of systematic learning and the overwhelming repetition of the same mistakes. To
overcome these problems Project Based Organizations should introduce KM solutions and set
up a new model (the Project Learning Organization) that integrate learning paradigms,
organizational strategies and culture, business processes and KM solutions. In this paper,
authors describe: (i) the concept of Project Learning Organizations, (ii) the model of projects
life cycle with the memorizing and the corporate alignment phases and (iii) the model of
knowledge coordination processes among projects, and their alignment with corporate
knowledge.
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1 Introduction

In today’s dynamic markets (characterized by specialization of work, outsourcing
processes, just in time and distributed productions, open virtual chain, etc.) firms have
moved from hierarchical structures to networked models [Ekstedt et al, 99; Lei et al.,
99]. In such organizations, the value chain is rolled across a constellation of units®,
that might grow and differentiate in an autonomous way, coordinating and coexisting

! From a KM perspective, the organizational units are called knowledge nodes. [Cuel, Bougquet,
Bonifacio, 05; 02],
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as in a bio-functional system [Maturana and Varela, 80]. This article focuses on a
particular type of networked organization, based on projects: the Project Based
Organization (PBO). PBOs are sustainable structures which enable economies of
resource allocation, innovative and high quality outputs [Hobday, 00]. PBOs
emphasize flexibility towards risk and uncertainty, involving various project
management processes. According to the literature taken into account in this research,
these processes are based on consolidated set of tools and techniques mainly
described as project management [Jessen, 92, Kerzner, 82; Cleland, 90]. However the
practice unveils that such organizations deal everyday with knowledge management,
involving knowledge intensive work [Swart and Kinnie, 03], knowledge workers
[Drucker, 93], time orientations and knowledge interventions [Zisuh and Manfredi,
06]. According to those insights, projects are considered important assets to
widespread the use of knowledge [Jyrki et al., 03] and important vehicles to nurture
and integrate different technologies and competences [S6derlund, 02]. Therefore,
PBOs may be defined as both knowledge intensive firms [Quinn, 92; Alvesson, 01;
Starbuck, 92] and learning organizations [Senge, 90]. The learning processes are
mainly developed through intra and inter project loops [Kotnour, 99]:

e the intra-project learning loop is implemented into the team edges and it
should be grounded on psychological safety of the environment, and on
systematic and collective reflection [Ayas and Zeniuk, 01]. Common
artefacts and practices are used to share knowledge within the knowledge
nodes [Ruuska and Vartiainen, 05];

e the inter-project learning loop involves networking activities between groups
and external contacts. This type of learning is based on three main kinds of
knowing processes (why, who and whom) and it engages cultural, human
and social capital [Arthur et al., 01]. However projects present everyday
changes in the scheduling, which may cause tacit knowledge concentration
in the leaders’ head [Huzzard, 00], sensemaking disorientation and
inefficiency in the systematic approach to the organizational learning loops.

Despite this scenario, some authors claim that PBOs do not implement processes

of knowledge storage causing deleterious mistakes repetition (namely reinvention the
wheel) [Jarvinen, 99] and leaking of a multifaceted and systematic approach [Pinto,
99; Hobday, 00].

The purpose of this paper is to shed light on a new KM deployment technique that

would transform Project Based Organizations into Project Learning Organizations.

In order to provide a more KM oriented vision, two models have been developed:

(i) a more KM oriented model for the typical process of project life cycle, (ii) a model
that allows knowledge workers to develop successful KM solutions, taking into
account organizational strategies and culture, business processes, and technological
solutions. In section 2, some traditional theories on projects and Project Based
Organizations are analyzed; in section 3, a comparative analysis of knowledge
management epistemologies is presented; in section 4, hypothesis of work and open
problems are sketched out; in section 5, new models of Project Learning
Organizations are deeply described; finally, conclusions and future works are outlined
in section 6.
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2 Traditional theories about projects and Project Based
Organization

Project Based Organizations (PBOs) are characterized by adhocratic and flexible
structures, particularly suitable for resource delocalization and innovation [Mintzberg
79], which require high cost of coordination and integration processes (in terms of
time and money). Thus PBOs are fundamentally based on projects [Cleland, 90;
Kerzner, 86], which constitute the building blocks of a flat organizational model. That
kind of model allows workers to easily exchange knowledge within and among
projects [Dixon, 00]. Therefore traditional project management techniques tend to
coordinate projects, exploiting time and resources rationalization processes, taking
care of communication processes among workers and projects. In this scenario, a lot
of tools and techniques have been exploited in PBOs such as: the Statement Of the
Work (SOW), the Work Breakdown Structure (WBS), the Linear Responsibility
Chart (LRC) and finally on the Gantt diagrams charter [Kerzner, 86]. Other important
statistical techniques are PERT, CMP, GERT. Nevertheless, project management is
based on some other major tools as detailed schedule, communication and control
plan, and intensive communication processes with clients [Kloppenborg, 03].
Although all these techniques are nowadays used in the daily work, other KM
methods and tools should be introduced in order to improve processes of knowledge
sharing within and across team projects.

According to contingency theories, this research accept the *“inside-out
perspective”. In other words, authors have focused on some critical variables inside
the organization and will build a mix of tools and strategies aimed at challenging the
external environment. First of all, it is necessary to focus on the main critical
variables that influence the management of projects and the entire Project Based
Organization. Therefore PBOs’ environment can be studied according to the scope of
the organization, as depicted in Figure 1. The “eye diagram of project management”
divides organizational area into three main levels: the black space is the retina, the
gray space is the iris and the white is the market and the society outside the firm’s
boundaries [Jiang and Heiser, 04].
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Figure 1: The eye diagram of project management [Jiang and Heiser, 04]
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The white area is the external environment, basically it presents some critical
variables which can influence the organization, for instance: competitors, customers,
technology, subcontractors etc. [Jiang and Heiser, 04; Hyvari, 06]. The external area
is not the focus of this study. The focus of this analysis is the grey and the black areas.
The grey area -inside the organization- is affected by clear organization/job
descriptions, top management support, project organization structure [Hyvéri, 06].
Those situations should be managed through negotiation, communication and
coordination of activities and tools [Jiang and Heiser, 04]. The “black retina”
represents the project area, in which many activities run simultaneously. In depth
analysis, each project presents some critical success factors versus other of major
conflict. The project literature takes into account many critical variables which can
lead to success or failure of the same — i.e. human resource allocation, coordination
and integration, time orientation, clarity of the mission, scope, risks management,
communication and control plan, adequate budget/resources, technology,
troubleshooting and problem solving processes, identification of the customer needs,
end-user commitment, etc. [Thamhain and Wilemon, 75; Jiang and Heiser, 04;
Hyvéri, 06]. In this study authors have focused only on three of these that will be
deeply described in the next sections:

e clear project goal/mission [Pinto and Mantel, 90; Pinto and Slevin, 87];

e time management [Sdderlund, 02; Zisuh and Manfredi, 06];

e resource allocation [Meredith and Mantel, 00].

3 Knowledge Management in the Project Based Organizations

From a KM point of view, the need of knowledge sharing among projects (and in
general knowledge nodes) increases the importance of introducing new ICT
technologies and effective KM systems. These systems and techniques should satisfy
the twofold needs of developing highly specialized knowledge activities (within each
project) and maintaining flexible inter-group (and inter-project) cooperation within
and outside the organizational boundaries. This is revealed in the duality between the
need of highly articulated local perspectives (within projects or knowledge nodes) and
the need of sharing cultures and instruments (through communication processes
across projects) [Mark et al., 02]. The following two sections depict some approaches
and solutions based on KM.

3.1 Knowledge Management approaches

Current KM systems and solutions use different technologies, tools and
methodologies that are based on various epistemologies and approaches®.

The traditional and widely diffused approaches eventually lead to the creation of large
and homogeneous knowledge repositories, in which corporate knowledge is collected,
represented, measured, organized and finally made explicit [Davenport and Prusak,
97]. The underlie epistemology (called objective approach) is based on the
assumption that raw forms of knowledge can be “cleaned up” from the contextual

2 For in depth discussion see [Davenport and Prusak, 97], [Nonaka and Takeuchi, 95], [Stewart,
01], [Wenger, 98], [Cuel, Bouquet, and Bonifacio 05].
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elements, and that the resulting “objective form” of knowledge can be explicitly
represented in an abstract (independent from the original context) and general form.
Then the stored knowledge can be used in any similar situation [Blackler, 95].

Some other approaches take into account the distributed nature of knowledge
(subjective approach). In other words, meanings are not externally given; individuals
give meaning to situations through subjective interpretation. Interpretation is
subjective, since it occurs according to some “internal” interpretation schema, not
directly accessible to other individuals. These schemas have been called, for example,
mental spaces [Fauconnier, 85], contexts [McCarthy, 93; Ghidini, Giunchiglia, 01], or
mental models [Johnson-Laird, 92]. Internal schemas can be made partially accessible
to other individuals through language, since language is not just a means to
communicate information, but also a way of manifesting an interpretation schema.

This vision pushes managers to enable networks of workers, communities of
practices, knowledge café, adopting blogs and wiki systems, semantic based
technologies that manage local knowledge conceptualization (e.g. domain ontologies,
local classifications), etc.

Since we are talking about organizations, and thus about a collective level, it
seems relevant to consider that without this inter-subjective agreement (or at least
believed agreement) communication cannot take place, the coordination of actions is
impossible, and meaning remains connected just at an individual level [Weick, 93].
Thus, these inter-subjective agreements constitute the “common parts” that can
emerge by:

e actions of the management that are aimed to share a specific organizational

culture and strategy (using communication channels);

e participation and reification processes of community’s members, who share

(or understand) the other’s meanings through practices [Wenger, 98]. In
other word we can assert that the intrinsically subjective schema can be
shared, or at least coordinated, in the inter-subjective agreements of
community’s members.

All these inter-subjective agreements allow both the autonomous creation and
management of knowledge within each group or unit (also called knowledge node),
and the coordination among individuals’ knowledge and autonomous units. Inter-
subjective agreements can also be reified by stable rules and routines, which
constitute community artefacts, namely the concrete elements that should be
considered persistently present inside the community, the unit, or the firm. This
approach is called distributed knowledge management approach [Cuel, Bouquet,
Bonifacio, 05]

Summarizing what above said, every KM solution should be shaped according to
processes, practices, strategies, and models of the organizations otherwise they are
bound to failure. Therefore, these solutions should manage knowledge from all these
epistemologies, enabling autonomous grow of each unit (namely a knowledge node)
[Cuel, Bouquet, Bonifacio, 05], knowledge coordination among units, and knowledge
alignment with the centralized one.

3.2 Traditional KM systems in the Project Based Organizations

Although in many cases, the top management focuses on the main strategy of
knowledge memorizing [Hansen et al., 99] (stressing the objective approach), some
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authors claim that the PBOs manage knowledge in a completely opposite way
(according to the subjective approach). For instance, the classical conception of
project lifecycle is based on four phases: introduction, planning, implementation and
conclusion [Young 98, Cleland, 90; Turner, 93]. Moreover the traditional approach
does not consider the memorizing phase focusing mainly on operative tasks. The KM
approach suggests a deeper focus on the knowledge processes such as the definition
of best practices, and the exploitation of these in other projects. Consequently, the
new solutions, learned during the project (e.g. experience [Elkjaer 04], expertise
[Starbuck, 92], best practices, and success stories), remain within each group, in the
minds of the team members. In other words, the classical literature of projects and
PBOs does not treat the argument of knowledge storing and memorizing. Instead this
paper promote the exploitation of learned experiences inside and outside the project
according to the KM field of study. KM systems are focused on personal knowledge
sharing by face-to-face meeting, teams and communities of practices [Lave and
Wenger, 91, Wenger, 98; Ruuska and Vartiainen, 05], and informal network
[Krackhardt and Hanson, 93]. Only few authors (such as [Dixon, 00]) identify
processes of inter and intra projects learning such as the distributed knowledge
management approach. Starting from this approach, our research places the
fundamentals of further analyses, which will investigate how to support effective KM
processes into PBOs.

3.3 Tools and techniques

In this section some tools, processes and techniques will be described according to the
distributed knowledge management approach.

e Practices, processes and tools: different teams tend to (autonomously)
develop and adopt tools that suit their internal needs. The selection and
utilization of these tools is a manifestation of their autonomy (personalized
artefacts within each knowledge node). This may be for historical reasons
(for example people use old KM systems that are still effective), but also
because different tasks may require the use of different applications and
formats data (i.e. text documents, audio/movies,) to work out effective
procedures, and to adopt specific and often technical languages. Examples of
applications are software systems, procedures and other artefacts, such as
relational databases, groupware and content management tools. At the same
time some common technologies, shared across the whole organization, are
identified to support a common strategy of KM. These systems might be
shared directories, wiki systems, web portals that allow people to accede and
contribute to corporate knowledge.

e  Culture, behaviours and informal networks: to achieve a learning culture,
organizational knowledge should be perceived as really important and
sharable for the sake of people [Dixon, 00]. This thesis is also supported by
the The Economist Intelligence Unit’s research [05], which highlights that
having a corporate culture that encourages employees to volunteer ideas and
share important information is ultimately more important than any single
KM tool. Salary incentives and benefits can address people on this track.

e Strategy and mission sharing: the company must have a clear mission which
considers knowledge, the system of thinking, and the learning structures
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[Senge, 90] as key elements for knowledge coordination. The mission of a
PBO is to generate an innovative service through an ongoing learning
process (based on practice and experience). This vision should be supported
by a strategy that integrates social and practice networks [Wenger, 98;
Ruuska and Vartiainen, 05], knowledge sharing processes [Nonaka and
Takeuchi, 95] and a distributed knowledge deployment [Tsoukas, 96]. The
strategy should results by the interplay of project management techniques
[Kerzner, 82; Cleland, 90], internal and external networking [Dixon, 00],
intra and inter project learning [Ayas and Zeniuk, 01; Juran, 88; Arthur et al.,
01] and technology support [Davenport and Prusak, 98]. In PBOs, projects
are simultaneously implemented, autonomously managed, and can exhibit
different learning processes [Ayas, 99]. Thus, the top management should
create connections among team members, facilitate the collection of
knowledge inside and outside projects, and finally create the conditions to
generate and nurture new knowledge and innovation.

All these aspects (strategy, mission and vision; culture, behaviours and informal
networks; practices, processes and tools) should be part of a multifaceted system
which allow people to autonomously create knowledge and coordinate it across the
whole organization.

4 New Hypothesis and open problems

As we said in previous sections, project is considered a unique flow of activities in
which team members work, learn, and create new solutions inside the project. Some
authors assert that the autonomous management of project per se can causes the
“reinvention of the wheel” [Jarvinen, 99] because the know-how is yielded only in the
project lifecycle [Hobday, 00], and the leaking of systematic learning causes the
repetition of same mistakes among projects. Those treats might be overcame adopting
the distributed knowledge management approach presented in this research, in which
projects autonomously manage knowledge (because of different characteristics,
needs, and social structures), and coordinate it with others in order to share and align
knowledge. The distributed knowledge management approach allows the creation of a
more effective and efficient learning organization. Also, it takes into account the
traditional project management techniques, the distributed nature of knowledge and a
new set of emerging tools. The final destination of those tools and techniques is a new
project based organization edging its processes on learning. This new type of
organization is called Project Learning Organization (PLO). It is based on human and
technical resources, in which the top management sets the mission and a mix of
strategies, while workers share culture, practices, tools, and techniques. The
management of PLOs is task oriented, knowledge intensive, and based on teamwork.
It also implicates learning processes both inside each single project and among them,
across organizational units.

In the following sections new models that aim at identifying and supporting the
model of Project Learning Organizations are described.
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5 New models for the Project Learning Organization

Previously, it has been asserted that the deficiency of KM solutions within Project
Based Organizations may causes inefficiencies.

Taking into consideration the KM approaches (described in the section 3.1.), the
creation of specialized knowledge within each single project team (namely a
knowledge node), the coordination processes among knowledge nodes, and the
knowledge alignment with the corporate one, should be enabled as in a multifaceted
system. In this way, PBOs become learning organizations, namely Project Learning
Organizations (PLOs).

For this reasons, we have analysed the knowledge characteristics of projects
according to their complexity and their critical variables: time, amount of available
resources, and clarity of project mission. For each type of variable combination we
have identified a specific strategy [Pich et al, 04] that attempt to overcome treats and
incentives/opportunities. Finally, we have developed two models for PLOs. The first
one refers to the projects life cycle in which the memorizing and corporate alignment
phases are added; the second one refers to knowledge coordination processes among
projects, and their alignment with the corporate knowledge.

5.1  The project life cycle for the Project Learning Organization

According to our studies, the project lifecycle of a PLO should be structured in five
phases (see Figure 2):
1. the analysis phase that is composed by:
» the definition of the goal, namely the statement of work;
« the generation of a shared understanding among the team members
(such as the customer consultation);
« the identification of technical and managerial resources (such as
time, budget, etc.);
« the definition of the typology of the project;
2. the planning phase that is based on:
< the investigation on the availability of knowledge into and outside
the organization;
e the knowledge creation activities (such as brainstorming, brain
writing team learning and team building activities);
< the schedule of resources to manage;
3. the action — implementation phase that is constituted by:
«  the program execution;
e the problem — solving interventions;
4. the measurement - results control phase:
« ifthe result is satisfactory, the project will pass to the last phase;
« ifthe result is rejected, the project will go back to the planning or to
the action phases;

5. the memorizing and alignment phase: experts’ knowledge should be spread
over the firm through best practices (codification strategy), storytelling
(personalization strategy), and formal/informal meeting.

In Figure 2, an integrated view of the project lifecycle is presented. The project

lifecycle should not be intended as a step-by-step process. The Memorizing phase, for
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instance, is used across the other 4 phases. It might occur at any time storing good
practices of analysis, planning procedures, action-implementation techniques, or
measurement ratios. Besides, in most of the cases and in particular organizations
(such as small firms), some phases may be implemented in pairs (for instance
memorizing into the measurement) or integrated simultaneously.
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Analysis
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Memorizing

B

Memorizing

Planning 2lanning

4

4 - S ’
Measurement 3 wgasith2ment 3
Action Actiun
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Figure 2: Project lifecycle for Project Learning Organizations

5.2  Table and project classification

Analyzing the knowledge characteristics of any project, their complexity and their
critical variables can be unveiled. The work has been focused in particular on the
variables of time, amount of available resources, and clarity of project mission.
Finally, for each typology of project a specific strategy [Pich et al, 04] has been
identified (Table 1.).

In the “known project” the project mission, the amount of resources, and the time
are well known. The project team can easily manage the project focusing on the work
efficiency. In this type of project, the memorizing phase is not very important, it
refers only to the internal refinement of best practices.

In the “low critical projects” only one variable is missing. The project mission or
the amount of money or the time is not defined. The difficulties in managing these
project are not very relevant and the project team can exploit the experiences held by
the organization and by the people through a process called serial transfer [Dixon,
00]. In this type of projects the memorizing phase is usually useful inside a single
project and across projects within the PLO.

In the “critical projects” two variables among three (project mission, amount of
money or time) are not identified. In this situation the learning process should be
focused on the acquisition of knowledge from external networks (when it is needed),
as processes of strategic transfer [Dixon, 00]. In this type of projects the memorizing
phase could occur inside the project or/and across various projects, and with the
contribution of external contacts or any other stakeholder.
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Finally in the “very critical project” all the variables are not identified yet, there is
no useful knowledge into the firm neither outside the organization. Therefore
motivated and skilful human resources should be recruited through expert transfer
processes [Dixon, 00]. In this type of projects the selectionist approach is the most
used [Kohler, 94], pursuing multiple approaches in the hope that one will work.

Critical variable: | Critical variable: | Critical variable:
TYPOLOGY OF PROJECTS Project mission Resources Time
Known project: known known known
deterministic approach
known known not identified
Low critical project: . .
instructionist sppjroach not identified known known
known not identified known
known not identified not identified
Critical project: . - . -
learning approach not identified not identified known
not identified known not identified
;’eelgé’tfg:fta;’f’;fé:i% not identified not identified not identified

Table 1: Project classification and strategy identification

5.3  The Project Learning Organization model

As depicted above, the PLO should always consider the ongoing process of learning.
At the same time should nurture community of practice, informal networks among
different projects, and motivate and conduct workers to share a common culture and
strategy. According to the project typology (known project, low critical, critical, and
very critical projects), PLO may identify an appropriate set of tools, practices, and
strategies. This set of tools, practices, and strategies can derive from:

e traditional project management techniques,

e informal networks theories and methods,

e knowledge management tools and technologies, and

e project learning management techniques (see Figure 3).
All these components should be effectively integrated in order to support the PLO.
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Figure 3: An example of multifaceted epistemology, for a PBO.

The project management techniques in the PLO “is the planning, organizing,
directing and controlling of company resources for a relatively short-term aim that has
been established to complete specific goals and objectives” [Kerzner, 82]. Some
techniques of project management have been cited in section 2. Taking into
consideration the informal network theories and methods, some basic theories should
constitute the building blocks of daily activities, such as advice network, trust
network [Krackhardt e Hanson, 93], and communities of practice [Wenger, 98,
Ruuska and Vartiainen, 05]. These might be transformed into tools and practices such
as: relational databases, groupware and content management tools, shared directories,
wiki systems, and more in general knowledge based portals (that allow people to
accede and contribute to the corporate knowledge).

In the project learning management techniques, three main integration levels
should be considered:

1. the intra-personal level (what is the best for the worker) that depends on
mental and cognitive status/personality. Some critical factors are the
perception of organizational strategies and values, and the lack of sharing a
common organizational culture [Jones, 93];

2. the inter-personal level (among team members) that depends on shared
understanding, quality of communication processes, team building. Some
tools and techniques are the Johari window [Luft, 69], the left-hand column,
the ladder of inference [Senge, 90], processes of group dynamics, free
thinking (such as brainstorming, brainwriting, pool and card exchange
technique, morphological tableau [Geschka, 93], brainsketching [Van der
Lugt, 02]), etc.;

3. the inter-project level (among projects) that depends on the system of
thinking and the organizational model of the firm. It can be improved by
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storytelling, system archetypes definition [Senge, 90], best practice
development, and delphi techniques.

Finally, the KM tools and techniques can be developed according to the three

different approaches described in section 3.1:

1. objective approach: the most important strategy is the codification of large
knowledge bases, the storage in homogeneous knowledge repositories, the
consultancy of common best practices and case studies;

2. subjective approach: the most important strategy is the autonomous
management of personal knowledge, using, for instance, personal networks
of workers, communities of practices, knowledge café, blogs and wiki
systems;

3. distributed knowledge management approach: the most important strategy is
the coordination activity among autonomous units. Some useful techniques
are local knowledge conceptualization (e.g. domain ontologies, local
classifications), and semantic web technologies for concept negotiation.

6 Conclusions and future work

The multifaceted epistemology of KM shows how knowledge can effectively and
efficiently be managed within each knowledge node, coordinated across a
constellation of units, and aligned with the common and shared organizational
knowledge. Depending on the type of knowledge, the environment, and the structure
of the organization, it is beneficial to apply a more centralized (e.g., for secured and
general knowledge) or a more decentralized KM approach (e.g., for ad-hoc and
specific knowledge). In particular, Project Learning Organizations have to enforce
their traditional management of local knowledge (inside each project, namely
knowledge node) with centralized KM systems. Thus, the use of a multifaceted
epistemology allows managers of Project Learning Organizations to systematically
adopt the models depicted in the section 5. These might facilitate the creation of a
stronger organizational culture and an attitude to share knowledge (using centralized
repositories, wage incentives, group bonus, etc.) within and among knowledge nodes.
This would allow people to identify themselves within the firm as part of a whole,
share knowledge for a common real gain, and align their behaviours with the
organizational strategy.

Concluding, this study constitutes only one thin end of the wedge, a sort of building
block for normative rules inside the PLOs. In future works, authors will consider the
analysis of concrete business case studies according to the multifaceted epistemology
and the two models presented in this paper. Hopefully, new useful insights will be
unveiled and analyzed.
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