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Abstract

Communities of Practice have become almost a standard answer to
the quest of organisations to foster learning, sharing and development
of knowledge. However, they still pose the classic challenges of
Knowledge Management of finding the middle ground between
technology-driven and people-driven approaches, between systematic
solutions and mere fads, and between forced and self-directed
participation.

This chapter reports how three companies in the same industry
implemented Communities of Practice. The examples show three
fundamentally different approaches to the challenge, each with its own
strengths and weaknesses.

A meta-analysis of discussions among Knowledge Management
practitioners and academics serves to contextualise the three
examples and to develop a set of issues to be considered and
questions to be addressed when implementing Communities of
Practice. The chapter concludes that ‘implementing Communities of
Practice is all about designing practice’. It drafts a design strategy
based on the assertion that Communities of Practice ‘have to dance
between freedom and purpose’ and have to be allowed to (re-)
negotiate their direction and circumstances.

Keywords. Expert Systems, Communities of Practice, Current Trends and Developments, Case
Study, Oil and Gas Industry

Background

Organisations are keen to create a culture that furthers learning from past experience, exchanging
learning among employees, and developing the knowledge gained. Lave and Wenger found such
cultures when describing learning and apprenticeship in groups as diverse as meat cutters,
midwives, tailors, naval quartermasters and non-drinking alcoholics (Lave and Wenger, 1991).
Their (initially descriptive) concept of Communities of Practice soon became more of a tool for
organisational design (Wenger, McDermott and Snyder, 2002; Wenger, 1998) and the seemingly
number one answer to the question of learning, exchanging and developing knowledge in
organisations.

Industrial Context

The studies reported in this chapter are all situated in the energy industry, and more specifically in
larger engineering service providers to the oil and gas industry. These companies operate globally
as contractors to major operators. They employ up to severa ten thousands of employees in
multiple locations around the world. Multiple locations do not only refer to geographical separation
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but also to working for different clients, often in the clients offices. Engineering services comprise
of both, turnkey solutions that involve a suite of engineering services to provide a comprehensive
solution to the customer from design to project management and including fabrication of equipment
and integration and commissioning, and customized services to meet specific needs of a client.
Projects are typically secured through a competitive tendering process. Organisational
characteristics include flat structures, regular reorganisations, and a high degree of specialisation.

In terms of number of employees, the oil and gas industry is actually quite small. Therefore there is
an unwritten rule, particularly among contractors, that “you don't burn bridges’ in this industry. It is
very likely that the same people and organisations will have to work together again on a later
project. This creates a certain atmosphere of familiarity in the industry, which is quite unique. A
second relevant characteristic is the cyclical nature of the petroleum market which companies
readily follow. This leads to a hire-and-fire climate in the industry forcing employees in and out of
the business, offering no steady lifelong opportunity. Thirdly, the workforce is rapidly aging, in a
world steadily demanding more oil and gas, and the industry has not been too successful in
attracting new employees.

In many regions of the world, the oil and gas industry has reached a high level of maturity with
experience in exploration, production and processing gained over decades. The industry is heavily
knowledge based; it has developed and applied systems, policies and practices to manage this
knowledge over at least two decades. The oil and gas industry has led the way in Knowledge
Management for many years, and operators like Shell or BP are often referred to as flagship
companies when it comes to the development and application of Knowledge Management in
general and the idea of Communities of Practice in order to foster learning and to improve the
exchange and development of knowledge.

For service providers, however, it is often not only the inherent benefits of learning or of the
exchange and development of knowledge that alerted companies to devote more attention to
Knowledge Management, but the fact that competitors who started Knowledge Management
activities earlier are able to offer their services at lower cost. One informant for example explained
that the trigger for their new approach was ‘an incident that involved the company losing an
international engineering project to another company.’” The alarming surprise was that the
competitor bid for half the price without underselling their performance.

The three case studies in this chapter investigate individual engineering companies and their
approach to Knowledge Management. All of them work in the same industry — the upstream oil and
gas industry — yet they cover different specialties.

Problem

The discipline of Knowledge Management has since its inception in 1986 (Wiig, 1986; Wiig, 1988)
been plagued not only by the constant rivalry of technical and people approaches, but by also the
guest to help, cause or oblige knowledge workers to share and develop their knowledge (Drucker,
1954). To foster knowledge sharing, Knowledge Management employs technical, organisational or
motivational means, such as mandatory meta-data capture, over-instrumentalised descriptive
concepts borrowed from disciplines such as ethnography, or even simply cheap awards. Questions
of control and ownership of knowledge are largely left out in discussions; an assumed business
rationality seems to presuppose that it is right that employees add their very knowledge as a surplus
value to the ‘intellectual capital’ claimed to be owned by the corporation and its share-holders and
that they thus eventually contribute to their own alienation and self-exploitation.

The problem in Knowledge Management practice is obvioudly finding the middle ground between
technology and people, between fads and methods, between forced and self-directed participation.
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The three case studies and the discussions of Communities of Practice among practitioners and
academics illustrate this drive for best practical solutions.

Learning[Objectives:

Recogniselfhatldneldimensional, [facticaliinplementationsdf[Communities[df
Practicelfhilltbldeliverdll[fotentialBenefits.
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Approach

This chapter compares Knowledge Management strategies and their implementations found in three
engineering companies in the upstream oil and gas industry. The three companies, however, have
each a different approach to systems, policies and practices of Knowledge Management; they
represent three exemplar approaches.

The first case study was set in a company that developed a technology-driven Knowledge
Management approach using knowledge engineering methods and solutions. Consequently, their
Knowledge Management system was composed of a rule-based expert system and three knowledge
bases that were linked together, providing easy access to the most valuable knowledge to the
engineer workforce worldwide and linking engineering-related and other knowledge. Yet the
company showed little to no recognition of the people aspects of Knowledge Management beyond
knowledge elicitation and distribution.

The second case study was based in a company that focused on the implementation of Communities
of Practices as an extension to existing organisational structures. Initiated by senior management as
a response to outside challenge, it built on experience from other subsidiaries of the company.
Previously dominated by information management, the new approach embraced ‘people to
solutions' as well as ‘people to people’ paradigms. New communities were initiated and supported
by central support staff; their tools were embedded in a web-based portal environment.

The third case study showed a yet another approach in which Communities of Practice again played
a central role when the company’ s former, database driven Knowledge Management system needed
replacement. However this company did go one step further in an attempt to substitute all existing
organisational structures such as departments and locally based competence centres by
Communities of Practice that operated and communicated on a global scale, supported mainly by
Internet and telecommuni cations technology.

The chapter then contrasts the three cases with key issues from the ongoing discusson among
Knowledge Management practitioners and academics on the topic of ‘Communities of Practice’,
particularly on the use of technology, the multiple design decisions required when implementing
Communities of Practice, the questions of failure and stimulation of communities, and the dilemma
of contrived vs. natural communities.
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Case Analysis

Case 1: Global Oilfield Services Provider

The first case study was set in the context of a global oilfield services provider that has its
headquarters in Houston, Texas. It employs about 25,000 people in over 90 countries. The actual
case study was located in one of their divisions, which is highly specialized in one crucial step of
upstream oil production and has its global operations base in Aberdeen, Scotland.

This specialist field was not only relatively new but it aso involved a wide set of skills from
mechanical engineering, geology, physics, and other disciplines. Therefore, the community of
skilled engineers was small. The company was operating worldwide. Its engineers were allocated,
on a flexible basis and as business demanded it, to either of the two major sections responsible for
the western and eastern hemisphere respectively. These engineers shared all the characteristics of a
work-related Community of Practice.

To streamline operations, to share past experience and to avoid running into similar problems twice,
the company developed a Knowledge Management approach that was heavily reliant on database
technology. The Knowledge Management system was composed of a rule-based expert system and
three knowledge bases that were linked together — a set of performance guidelines, an online
training system, and arepository of lessons learnt.

knowledge engineering data-base
semantic driven
modelling intranet
Rule-
based knowledge erf’mance
Technology _ —> e s
expert acquisition guidelines
system i 7y v
knowledge knowledge
.................. e = . I o
P n repository il TEPOSITOTY |
central support team _
..... online
""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""""" | training [
engineers
working in v
community-like il occasional
Jlati nowledge 5 5
People constellations viedg acquisition [€—
acquisition :
| campaigns

Y

time (not linear)

Figure 1: Development of K nowledge M anagement and Communities of Practice (case 1):
Triggered by working constellations and early successwith an expert system a technology-
heavy approach was pursued with little user involvement and little consideration for adequate
employee training.
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The repository had been built using a knowledge engineering approach that included semantic
modelling of the knowledge domain (Preece, Flett, Sleeman, Curry, Meany and Perry, 2001). Then,
intensive knowledge acquisition campaigns were conducted with a small number of expert
engineers. The knowledge acquired from each campaign was formalised in the semantic model, but
also written-up in a natural-language knowledge book that was used to validate the accuracy of the
knowledge captured and then to distribute the knowledge throughout the company. Later, the
repository was ported to the company’ s database driven intranet and extended with the performance
guidelines and the online training system. A central support team maintained the whole Knowledge
Management system.

The three knowledge bases were operated as knowledge storage and retrieval systems. They were
regularly updated with lessons learnt from project reviews, with general reviews of the project
planning and execution process (primary process). Occasionally the Knowledge Management
support team carried out knowledge acquisition campaigns to gather in-depth knowledge e.g. from
strategically important projects or across all projects for a certain client.

The knowledge bases themselves did not have the capability of making suggestions based on stored
knowledge. Actions were entirely left to the engineers. Still, they were designed to provide all
engineers with easy access to the most valuable knowledge. Particularly they allowed easy linking
between engineering-related and other knowledge from the projects.

We carried out a series of qualitative interviews with key engineering staff, a domain expert and a
knowledge engineer, and a web-based survey with 39 engineers to analyse the use of the knowledge
bases. The rule-based expert system was excluded from that study since it was only used by a
couple of engineers at their central office. The study investigated frequency and ease of use of the
knowledge-based systems and general user satisfaction. It showed that the systems were not being
used to their full potential.

The performance guidelines were the part of the Knowledge Management System used most. 90 %
of users reported to be confident using that part of the system. Particularly more experienced users
felt the guidelines were useful to their job.

The repository of lessons learnt was used at asimilar level as the guidelines. About half of the users
felt the lessons learnt were reasonably useful, and they reported a good, very good or excellent
satisfaction with the system. However, the introductory training did not enable users to report new
cases without central support. This central support was not always available due to lacking
resources.

The online training system was the least used of the three systems. Additionally user satisfaction
was lower: the training system relied heavily on the involvement of tutors. Users complained that
tutors were slow to respond, if at all, to the learners' coursework. They also reported having not
enough time to complete the coursework.

Overall, the users reported easy access to and successful re-use of lessons learnt across geographical
areas and across clients.

Case 2: Engineering Contractor

The second case study was situated at an engineering contractor that delivers design, construction,
maintenance and operation services to the oil and gas and other industries in over 100 countries.
The company employs about 85,000 people. Its headquarters are located in Houston, Texas. The
case study itself is situated in one of their main European bases in Aberdeen, Scotland, which is part
of their midstream and downstream operating segments. This business unit focused on the local
implementation of Communities of Practices, initiated by senior management.

11
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Introducing Communities of Practice had been a response to outside challenge, ‘an incident that
involved the company losing an international engineering project to another company’, as an
informant put it. The alarming surprise was that the competitor bid for half the price without selling
their performance under price. The initiative mainly incorporated experience from other subsidiaries
of the company. Previously, their focus had been on information management. The Communities of
Practice approach embraced new paradigms, such as ‘ people to solutions' and ‘ people to people’.

The Communities of Practice approach was very much driven by a central support team who
initiated and supported new communities. Within half a year the number of communities quickly
rose to 23, with topics ranging form electrical engineering to human resources, performance
measurement and new graduates.

The central piece of communication technology was a web portal, which included a * skill-finder’
database, a tool for threaded discussions, and any documents and tools or gadgets the communities
choose to have on their portal. The intention was to replace peer-to-peer email habits with one
central communication hub for arange of tasks.

evolution of new communities
1/2 year: 23 communities

; [ [
generic
Technology web-
portal
o vidual | . vidual | .
dividual ot vidual oftal vidual
CoP portal pl portal pl portal
local ™
S central support team
nitiative
i champion | champion | champion
existing training training training

communities
or initiatives

People

Y

time (not linear)

Figure 2: Development of K nowledge M anagement and Communities of Practice (case 2):
From existing communitiesthe idea was spread as a local initiative, making use of a generic
portal product and systematic training for the championswho werein charge of leading a
individual Community of Practice.

Each community had a champion who promoted it and facilitated the internal discussion.
Champions received a half-day training course, which provided background understanding into
Communities of Practice and stages of their development, an update of the technological features of
the web portal and a brief introduction to facilitation skills. Employees were encouraged to join
communities as they wished; all were open to anyone with access to the company’s intranet.
Individuals determined the content of their skill profile and updated it themselves.

12
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We carried out semi-structured interviews with eleven of the 23 champions and issued a web-based
guestionnaire to hundred members (89 returned) and hundred non-members of communities (26
returned). In the interviews, the champions reported a healthy mixture of users but a slow take-up of
the idea of communities, and a number of usability issues of the web portal. Also, some voiced
concerns over the long-term management support such as ‘other initiatives have fallen due to
funding being withdrawn’ or problems of ‘ getting my boss interested’ .

The most active communities were those that already existed as professional groups with
established social structures and regular meetings, and company-wide initiatives, which utilised the
portal as a new communication channel. To our surprise, most interviewees perceived the rationale
for Communities of Practice and the benefits so far as mainly local. A training day for community
leaders and the experience of using the portal had began to raise awareness for the benefit of
breaking down geographical boundaries to develop communities in a global context.

The questionnaire data showed that 83.2 % of the respondents saw Knowledge Management as a
priority and the majority was reasonably satisfied with how problems of knowledge transfer were
addressed. However, 39.3 % felt it could be improved. The portal technology was evaluated as fit
for use but employees felt there was too much focus on virtual meetings and not a strong enough
vision of the future.

Most participants showed an acceptable understanding of Knowledge Management, mainly centred
on sharing of knowledge; there was no satistical difference between members and non-members.
We did find statistically significant differences for the expected duration and the integration of
Communities of Practice into the culture of the company: Members were more positive towards the
integration into the culture, and expected Communities of Practice to last for fiveto ten years.

Case 3: International Project Management

The third company also delivers international project management and services to a multitude of
industries. As such it is a direct competitor to the company in case 2. The company has its global
headquarters in London. Worldwide, it employs over 44,000 people in about 40 countries. The case
study is located in their Oil & Gas office that caters for North Sea and worldwide oil and gas
installations.

The company had had a formal Knowledge Management system for six years prior to our study.
This system was essentially a database that could be accessed via the Internet by customers and
employees alike. Additionally, there existed a few Communities of Practice, albeit in an informal
manner.

In 2002 the company implemented a new, global Knowledge Management strategy, which adopted
a completely new organisational structure based on a very formal Communities of Practice
approach. This new structure that went across countries, business units and industries effectively
abolished the former, departmental structure of the organisation and regrouped everybody into
Communities of Practice.

The communication between community members took place mainly via the company’ s web-based
portal in so-called ‘e-rooms’. Employees could log on to these ‘e-rooms and communicate by
email and chat with colleagues around the world. Still community members also communicated on
a more personal network, via telephone and in occasional meetings. Directors or department
managers were appointed to manage each Community of Practice and each community was given
an annual budget and was responsible for its allocation, alongside the hiring and firing of
employees.

13
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Figure 3: Development of K nowledge M anagement and Communities of Practice (case 3): An
existing Knowledge M anagement approach (informal groups, I nternet-enabled database) was
replaced by a global Communities of Practice approach across countries, business unitsand
industrieswhere Communities of Practice replace the more traditional departments as
organisational units.

The case study we carried out was designed to help the company to reinvigorate their Communities
of Practice. Of particular interest was to study if and how the Communities of Practice worked,
what attitudes employees held towards them, whether they were viewed as problematic by
community members or leaders, how they compared to past Knowledge Management programmes
and what problems or advantages they held for communication throughout the company.

The study was carried out using a web-based questionnaire that was distributed via the community
leaders to which 121 employees responded. These included a cross section of employees in each of
the organisation’ s communities, plus the community leaders themselves.

The results of the study showed that the mgjority of employees found the information they gained
from the communities reliable. Communities met typically daily, and employees indicated they used
their community portal for about an hour a month, mainly for networking, knowledge sharing and
problem solving, often as the first port of call when a problem arises. The majority of employees
rated the community portal as more effective for obtaining information, compared to individual
methods.

However, it was obvious from some of the answers that a small but significant number of
employees had no knowledge of the community portal. The overwhelming majority of employees
were not subscribed to any e-room, and even more worryingly, a number of employees reported in
the open-ended questions that they had never heard of e-rooms and did not know what they were.
Furthermore, the small number of employees who did subscribe virtually never used e-rooms, and
stated that the training available for e-rooms was very inadequate.

14
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Overall employees had a positive opinion towards knowledge sharing, however they felt that too
much emphasis was placed on e-mail and found that virtual communication was very impersonal.
Finally, the majority felt that problems with knowledge transfer were not being effectively dealt
with in the organisation, and over a third stated that the methods for obtaining information needed
to be improved.

Overall, this study suggested that, on the whole, the Communities of Practice strategy was being
accepted by the employees and functioned well on a variety of levels, although there seemed to be a
potential for the company to introduce global standards across the communities, ensuring that time
and money was spent equally in developing all of the communities so they could be equally as
effective.

As the Communities of Practice had been enforced rather than developed organically, educating of
employees, promoting of best practices and establishing organisational global consistency seemed
key issues for the company. On top of this, the technology supporting the communities needed to
become part of people’s daily routines and habits, ensuring all employees are involved regularly. A
problem seemed to lie in the technology itself and it was suggested to re-evaluate the technology
used.

Practitioners’ Issues

The three companies, although belonging to the same industry, showed fundamentally different
approaches to the problem of finding a ‘middle ground’ in Knowledge Management practice.
Before we attempt to distil challenges and best practices from these examples, we wanted to
validate whether the particular issues and approaches resonate with the general debate on the
implementation of Communities of Practice. For this purpose, we carried out a meta-analysis of
discussions by Knowledge Management practitioners and academics, held in an online special
interest group on Communities of Practice, initiated by KnowledgeBoard's Diane Moult and
Miguel Corngo (Moult and Cornejo, 2005).
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Figure 4: Number of repliesand reads per discussonstopicin an online special interest group
on Communities of Practice by Knowledge M anagement practitioners and academics.
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