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Abstract

This paper presents a Collaboration Maturity Model
(Col-MM) to assess an organization’s team
collaboration quality. The Col-MM is intended to be
sufficiently generic to be applied to any type of
collaboration and useable by practitioners for con-
ducting self-assessments. The Col-MM was developed
during a series of Focus Group meetings with profes-
sional collaboration experts. The model was piloted
and subsequently applied in the automotive industry.
This paper reports on the development and first field
application of the Col-MM. The paper further serves
as a starting point for future research in this area.

1. Introduction

In today’s era of globalization and a knowledge-based
economy, organizations have to survive and thrive in a
socio-economic environment that is increasingly more
unstable and competitive. To meet this challenge, it is
critical for organizations to achieve successful
collaboration within and among organizational teams
and with partners to ensure their organizational
performance and competitive advantage [6, 15].
Indeed, trends like globalization and increased product
and service complexity have pushed organizations to
use more distributed, cross-disciplinary, virtual teams
[5]. In this context, the quality of collaboration directly
affects the quality of an organization’s outcomes
[1,22]. This means that the disposition and capabilities
of an organization’s work force will directly affect
organizational performance and thus organizational
productivity and profitability [15].

It is important for modern organizations to assess
and understand the quality of the collaboration of their
teams. Such an understanding can help to identify
measures to improve collaboration and therefore lead to
improvements in organizational performance. Several
researchers have proposed models and approaches to
assess either collaboration processes [e.g. 10, 31] or
collaboration technology [e.g. 8, 19, 30]. One way to
assess the overall collaboration performance of teams is
through a maturity model. Maturity models have been
used extensively in quality assurance for product

development [13]. One of the best-known maturity
models is the software Capability Maturity Model
(CMM) [29]. Using these types of models as assessment
instruments enables organizations to measure at certain
intervals and to see trends evolve. Maturity models are
not intended to provide rigorous metrics but to help to
identify best practices and trouble spots, and to stimulate
discussion among practitioners to initiate activities for
continuous improvement [12, 32].

Few efforts have been reported on using maturity
models to assess collaboration. Lebrun et al.’s [23]
model defined maturity levels of concurrent
engineering in a virtual company. Their model
emphasizes the management of new products and
processes in temporary collaborative projects. Fraser et
al.’s [12] model is intended to apply to all product
development activities; it is not restricted to software
products. The model by Ramasubbu et al. [32] focuses
on distributed software development. It represents an
effort to fill the limitations of models like CMM by
introducing several dimensions related to collabora-
tion. Although these models present interesting pers-
pectives on collaboration maturity, few actual applica-
tions have been reported. Other limitations include that
the models’ applicability is limited to certain domains
or that they cover just a few phases of the project life
cycle [9, 16]. This paper aims to address this gap. It
addresses the following research questions: How can
we determine the maturity level of collaboration in
organizational teams? What characteristics describe a
team’s collaboration maturity? What steps need to be
taken to measure a team’s collaboration maturity?

In this paper, we present the Collaboration
Maturity Model (Col-MM) that was developed in
cooperation with a Focus Group consisting of
professional collaboration experts. The Col-MM is
intended to be sufficiently generic to be applied to any
type of collaboration and useable by practitioners for
conducting self-assessments. We report on the
development of the initial version of the Col-MM and
its first application in an exploratory field study.

The remainder of this paper is structured as
follows. We first summarize research on maturity
models. Next, we introduce our research approach to



develop the Col-MM. Then, we report on the
exploratory application and evaluation of the Col-MM
in a study in the automotive industry. Last, we present
the implications for research and practice, followed by
our conclusions which summarize the limitations of
this study and present future research directions.

2. Background

2.1 Maturity models

Maturity literally means ‘ripeness’. It describes the
transition from an initial to a more advanced state,
possibly through a number of intermediate states [13].
Paulk et al. [29, p.21] define process maturity as “the
extent to which a process is explicitly defined,
managed, measured, and continuously improved”. The
evolutionary nature of improvement is also emphasized
by Shapiro [34, p.147]: “Some do it faster than others
and with fewer detours, but fast or slow, every
company that gets to world class must evolve through
these stages to get there. There are no shortcuts”. The
fundamental underlying assumption of maturity
models is that a higher level of maturity will result in
higher performance. Maturity models reflect the degree
to which key processes or activities are defined,
managed and executed effectively. They typically
describe the characteristics of an activity at a number
of different levels of performance [12]. “At the lowest
level, the performance of an activity may be rather ad
hoc or depend on the initiative of an individual, so that
the outcome is unlikely to be predictable or
reproducible. As the level increases, activities are
performed more systematically and are well defined
and managed. At the highest level, ‘best practices’ are
adopted where appropriate and are subject to a
continuous improvement process” [12, p.1500).
Approaches to determine process or capability
maturity are increasingly applied to various aspects of
product development, both as an assessment instru-
ment and as part of an improvement framework [11].
Most maturity models define an organization’s typical
behavior for several key processes or activities at
various levels of ‘maturity’ [12]. Even though maturity
models are declarative, i.e. based on self-reports, they
provide an instantaneous snapshot of a situation and a
framework for defining and prioritizing improvement
measures. Key strengths of maturity models include:
e They are simple to use and often require simple
quantitative analysis;
e They can be applied from both functional and
cross-functional perspectives;
e They provide opportunities for consensus and
team building around a common language and a
shared understanding and perception;

e They can be performed by external auditors or
through self-assessment.
One of the earliest maturity models is Crosby’s Quality
Management Maturity Grid (QMMG) [7], which was
developed to evaluate the status and evolution of a
firm’s approach to quality management. Subsequently,
others maturity models have been proposed for a range
of activities including quality assurance, software
development [29], supplier relationships [25],
innovation [4], product design [14], R&D effectiveness
[27], product reliability [33], and knowledge
management [21]. The best known models are the CMM
for software engineering (based on the Process Maturity
Framework of Watts Humphrey, quoted in [29]),
developed at the Software Engineering Institute (SEI),
and the 1SO 9001 standard. Both share a common
concern with quality and process management. Unlike
the other maturity models cited above, CMM is a more
extensive framework in which each maturity level
contains a number of key process areas (KPAS)
containing common features and key practices to
achieve stated goals. A number of studies of the
software CMM have shown links between maturity and
software quality [e.g. 17, 18]. This model is widely used
in the software industry as part of quality certification.
Several maturity models aim at clearly identifying
the organizational competences associated with best
practices [13]. In practice, however, many maturity
models are intended to be part of an improvement
process, and not primarily as absolute measures of
performance [13]. Few maturity models have been
validated in the way of performance assessment. An
exception is Dooley et al.’s [11] study that demon-
strated a positive correlation between New Product
Development (NPD) process maturity and outcome.

2.2 Collaboration maturity models

The word "collaboration"” derives from the Latin words
com and laborare which mean “to work together”.
Researchers have defined collaboration in different
ways. For example, Levan [24] states that collaboration
is a social phenomenon that involves several
individuals when the action of only one does not
achieve the expected result. Briggs and colleagues
define collaboration in terms of efforts and purpose:
“Collaboration is making a joint effort toward a group
goal” [3, p.122]. In the context of this study, we define
collaboration as a process in which two or more agents
(individuals or organizations) share resources and
skills to solve problems so that they can jointly
accomplish one or more activities. During this process,
the agents communicate with each other to coordinate
their tasks. Based on this definition of collaboration,



we define collaboration maturity as a team’s current
maximum capability to collaborate where team
members effectively communicate, reach shared
understanding, and adjust their tasks and behaviors to
produce high quality outcomes.

Recently, a number of maturity models related to
collaboration have been proposed:

1. The Fast Reactive Extended Enterprise-Capabi-
lity Assessment Framework (FREE-CAF) model [23].
The purpose of this model is to define the maturity
level of concurrent engineering in a virtual company. It
emphasizes the organization and management of new
products and processes in temporary collaborative
projects in two or more organizations. The model dist-
inguishes four maturity levels (repeatable, defined,
managed, and optimizing). At each level, competences
are defined for each Key Process Area (KPA). The
latter include inherent practices of the virtual organiza-
tion, the partners, or both. The FREE-CAF model is
interesting as it incorporates a wide range of KPAs, yet
it is limited in that it covers only the initial phases
(design and engineering) of the project life cycle.

2. The Collaboration Maturity Grid (CMG) was
developed at Cambridge University to examine
collaborative maturity in firms that outsource a
significant amount of design or development activity to
a third party [12]. The model aims to provide guidance
to managers involved in collaborative projects. This
model applies to the development of products in
general and is not restricted to the domain of software.
A limitation is that it mainly focuses on the
organizational-level collaboration between companies
rather than on the team-level work practices and tools.

3. The model by Ramasubbu and colleagues [32]
was developed at SAP AG in response to limitations
with CMM. It emphasizes the dimensions of dispersion
and collaboration of development teams. Both CMM
and ISO 9001 do not address the key processes
required to develop or evaluate distributed products
such as establishing mutual knowledge and managing
geographically dispersed social networks. A strength of
the model is that it addresses four concepts that are
central to distributed software development [28]:
collaboration readiness, common ground, coupling in
work, and technology readiness.

Each of the above collaboration maturity models is
founded on the assumption that the quality of a product
is related to the quality of the collaboration process.
The value of these models is that they emphasize and
raise awareness about collaboration maturity in an org-
anizational setting. Yet, limitations exist. First, few
applications have been reported and reported ones have
not been validated empirically [9, 16]. Second, their
application is specific for only certain types of
collaboration (e.g. inter-organizational or distributed

projects), for certain application domains, or for certain
project life cycle phases. Third, most models are
descriptive in nature and do not propose solutions.
Finally, little is known about whether the use of these
models leads to actual performance improvements.

The main objective of the study reported in this
paper is to present the blueprint for a new collaboration
maturity model that addresses some of the limitations
described above. This model aims to be generic for all
types of collaboration and can be used to assess the
collaboration maturity of a given team holistically.
Further, it supports the development of recommen-
dations to improve the quality of collaboration
outcomes and thus collaboration performance.

3. Method

The present research is based on the Design Science
approach. Design science research tries to meet the
identified business needs through the building and
evaluation of artifacts [20]. These artifacts are built to
address unsolved problems, and are evaluated with
respect to the utility they provided in solving these
problems. This approach is well suitable for our
research since it aims to develop a model to assess the
collaboration maturity in an organization, the

Collaboration Maturity Model (Col-MM). Further, our

research aims to evaluate and demonstrate the model’s

practical feasibility and utility through pilot and field
studies (observational methods according to Hevner et
al.’s [20] Design Evaluation Framework).

Constructs, models, methods, and instantiations
are the four design artifacts produced by design-
science research in IS [26]. For our research on Col-
MM these artifacts would be represented as follows:

e Constructs: The Col-MM structure that describes the
collaboration areas of concerns (topics) and their
related criteria.

e Model: The Col-MM questionnaire that includes
questions, levels of rating and mathematical
formulas for analysis.

e Method: The Col-MM method that (a) defines the
steps and provides guidance on how to run the Col-
MM questionnaire in the field, and (b) supports the
development of recommendations.

e Instantiation: The Col-MM tool which is a
customized MS Excel application that represents the
implementation of the above artifacts, and enables
the execution of a concrete assessment.

The development and application of the Col-MM is

summarized in Figure 1. First, based on the literature

we identified the main previous research in the area of
maturity models in general and of collaboration-
oriented ones in particular. Second, to maximize the



proposed maturity model’s relevance and practical
applicability, collaboration experts were involved from
the early stages of the development of Col-MM
artifacts and during the pilot studies in the field. Third,
the model was field-tested in the automotive industry
to validate the artifacts. Further field studies should be
executed to further evolve the Col-MM artifacts.

Literature rewviaw

[ Col-PMiM artifacts

Pilot studies

Field studies

Figure 1: Col-MM development and application steps.
4. The Collaboration Maturity Model
4.1 Development of the Col-MM

The Col-MM was developed in cooperation with a
Focus Group consisting of professional collaboration
experts. These experts regularly met in the context of a
business association (a) to share best practices on
methods, techniques and tools, (b) to get their peer’s
feedbacks on case studies, and (c) to attend special
presentations on the latest trends in the collaboration
and knowledge management area. The involvement of
the experts group enabled us, in the words of Hevner et
al.’s IS research Framework [20, p.80], to combine
relevance and rigor by meeting a business need with
applicable knowledge and so to maximize the resulting
artifacts’ relevance and applicability.

The Focus Group meetings took place over the
course of 20 months. The goal of these meetings was
threefold. First, to build a generic collaboration
maturity model for the holistic assessment of teams.
Second, to apply the model in practice through pilot
and field studies. Finally, to provide guidelines and a
tool to enable practitioners for conducting self-
assessments with the Col-MM.

Participants. The Focus Group experts included
15 Chief Knowledge Officers (CKOs) working for
different companies of different sizes (ranging from
500 — 1,000 to 100,000-200,000 employees; including
10 multinational firms) in different sectors (including
Automotive, Software, Audiovisual, Civil engineering,
and Telecommunications). The participants held at
least a master-level degree (four held a PhD). They had
at least 15-19 years of work experience, with 50% of
them 5-9 years as a CKO. The average age was 48
years. 73% were male. All participants were French.

Focus Group Process. The development of the
Col-MM took almost two years. The Focus Group
process consisted of three-hour long monthly meetings,
facilitated by one of the researchers. Seven working
meetings were used to work on the Col-MM artifacts,
five meetings for participants’ feedbacks on pilot
studies, and six hosted external thematic presentations
related to maturity models and collaboration from
professional and research perspectives. The seven
working meetings covered the following steps in the
Focus Group process:
1.The first step consisted of the generation of the

antecedents to collaboration performance. Following

this meeting, three thematic presentations were
planned on the topic.

2.The second step was to generate the requirements,
analysis levels, and topics of analysis for a useful
collaboration maturity model. Two thematic presen-
tations were provided after this meeting: one on

capability models including CMM and one on a

literature review of collaboration maturity models.

The participants  expressed the  following

requirements for the Col-MM:

o Resource efficient: The Col-MM should be fast to
complete.

e Rich data: The Col-MM should report different
perspectives from the workplace, using both
quantitative and qualitative data.

e Limited need for further advanced data analysis:
The supporting tool should provide integrated
support for results interpretation.

o Self-assessment: Practitioners should be able to
apply the Col-MM themselves.

e Constructive learning: The Col-MM should
promote team building and organizational learning
rather than control and sanction.

3.1In the third step constructs for the Col-MM were
generated in terms of criteria and levels of
assessment. This meeting was followed by one
thematic presentation on data analysis techniques.

4.The fourth step focused on the development of the

Col-MM questionnaire in terms of items, rating

levels, average calculations, and weightings.

5.The fifth step addressed the Col-MM method in
terms of how to scope a Col-MM project, how to
choose respondents and how to run the questionnaire
in practice. Following this meeting, the Col-MM was
tested in three pilot studies that were organized in

the companies of three of the participants. As a

result, three feedback presentations and group

discussions were planned.

6. In the sixth step the use of the Col-MM method was
evaluated. Several adjustments and improvements
were proposed and discussed in this meeting. After



that, the Col-MM Excel tool was designed (by a
third party) and two other pilot studies were
presented.

7.1n the final step, both the Col-MM method and tool
were validated by the focus group in the presence of
the CEO of a large company that was interested in
hosting a Col-MM field study.

4.2 The Col-MM

The Col-MM aims to assess the maturity of a given

team holistically. It supports the development of

recommendations in form of an action plan to reach
improved collaboration performance. Its applicability
is not limited to a particular form of collaboration and

the model can be used for different settings (e.g.

project  teams,  organizational teams,  cross

functional/organizational teams, inter-organizational
team, or communities of practice).

Structure. Col-MM distinguishes between four
maturity levels: Ad-hoc, Exploring, Managing and
Optimizing. At the Ad-hoc level, teams are collaborati-
vely immature. Individuals have many difficulties to
communicate effectively, to reach shared understand-
ing, and to adjust their tasks and behaviors to produce
high quality outcomes together. At the Exploring level,
teams are well aware of their weaknesses in terms of
collaboration maturity. Individuals try work together to
produce valuable outcomes, but are faced with many
collaborative challenges. Some initiatives to address
these are attempted but without major impacts. At the
Managing level, the collaboration maturity of teams is
quite good but there still is room for improvement. In
general, individuals are able to produce collaborative
outcomes of good quality. At the Optimizing level,
teams are collaboratively mature. Individuals work
together optimally and are able to accomplish high
quality collaborative outcomes.

Unlike the other maturity models discussed earlier,
Col-MM explores the maturity of a given team
holistically from different perspectives related to
collaboration. The following perspectives, or areas of
concerns, were considered essential by the participants
in the Focus Group meetings:

e Collaboration characteristics: This covers descri-
ptive features and attributes of the collaboration.

e Collaboration management: This covers the way
in which collaboration processes and activities are
managed.

e Collaboration process: This covers how actors
perform collaboration on a regular basis.

e Information and knowledge integration: This
covers how actors manage the information and
knowledge required for productive collaboration.

For each area of concern, a number of criteria were
defined (see Table 1). These criteria represent the
topics for the Col-MM questionnaire. Each criterion is
represented by an item that is evaluated on a 4-level
scale. To support the respondents, the levels of each
criterion are described briefly, with examples wherever
possible. An example of a criterion item is provided in
Figure 2. Respondents are allowed to provide scores
such as “0.5”, “1.5”, “2.5”, and “3.5”. When a
respondent cannot answer, no score is recorded. The
more the criteria are rated at 4 by respondents, the
higher the maturity of collaboration is considered to be.

Table 1: Col-MM areas of concern and criteria.

Area of concern Criteria

Collaboration object

Collaboration depth

Working mode

Interaction intensity

Collaboration

Characteristics Collaboration forms

Formalization of relationships

N|o|g|A|wIN e

Commitment and availability of
individuals

8. Collaboration boundaries

9. Collaboration goal

10. Management style

Collaboration 11. Decision-making

Management 12. Leadership endorsement

13. Rewarding

14. Collaboration progress

15. Collaboration framework

Collaboration 16. Resources sharing

Process
17. Awareness

18. Conflict management

19. Information collection

20. Information structuring

Information an -
ormation and 21. Information access

Knowledge 22. Knowledge validation

Integration -
gratt 23. Knowledge reusing

24. Knowledge creation

COLLABORATION STEERING
Collaboration goal

‘Why we collaborate ? What is the purpose of the collaboration ?

Level1  Undefined
The collaboration aim is not defined. Nobody knows the purpose of collaboration

LevelZ2 Blur
The collaboration aim is unclear. Few people know exactly why they work together

The collaboration aim is clear, but it is not necessarily very precise for everyone

Level4 Precise
The collaboration aim is clear. Everybody knows exactly the purpose

Notation (1 to 4) | \

Figure 2: Example of criterion in Col-MM.
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Figure 3. The seven steps in the Col-MM method.
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Figure 4. The Col-MM tool data collection and analysis.

In essence, the Col-MM s structured as a library
of criteria. Sometimes, not all criteria are relevant. So,
an organization can decide which criteria fit better with
a particular context. It can also decide to expand the set
of criteria. Also, for some organizations certain criteria
may be more important than others. In such situations,
it is possible to assign different weights to the criteria.

Process. The Col-MM method defines the steps to
perform the analysis. Figure 3 summarizes the seven
main steps in the method. At the scoping step, the
purpose of the Col-MM analysis is defined according
to the organizational context and the business strategy.
The boundaries of the analysis (i.e. organizational
scope) are defined before starting. The reasons for
performing the assessment should be communicated to
all concerned individuals and teams. It is important to
present this as a holistic team assessment to improve
overall organizational performance, rather than as an
individual retrospective evaluation.

The data collection is performed through
individual and/or collective interviews based on the
Col-MM questionnaire (quantitative data). The selec-
tion of individuals should be representative of the
target team. During interviews, qualitative observations
should be collected to enrich the analysis and gain a
deeper understanding of any perception differences
that may exist. After the data collection, a first
quantitative data analysis is performed using the Col-
MM tool (described below). This analysis presents
individual perceptions about the collaboration maturity
of the team. It also helps to identify critical perception
differences concerning the different criteria. The

qualitative data analysis (using a content or thematic
analysis based on the interview statements) helps to get
a more in-depth understanding of these perception
differences for each criterion or group of criteria (area
of concern). Follow-up discussions and consensus
building efforts could be carried out for relevant
scores, in order to settle on an acceptable assessment.
The cross analysis may yield additional interpretations
by combining criteria for specific measurements of
capabilities according the goal of the assessment, such
as value creation (criteria 4, 23, 24) or organizational
learning (criteria 10, 16, 19, 20, 21, 22, 23, 24).

The analysis results can be presented in various
formats using the Col-MM tool (Figure 4). Individual
spider diagrams can be made individually for all
criteria scores or grouped by topic. Superposition of
individual spider diagrams can show the rating gaps on
individual criteria or topics. To identify criteria for
which it is necessary to collect additional information
comparison curves can be prepared that visualize
perception differences between different respondents
regarding the same criterion. Team spider diagrams of
all criteria scores individually or grouped by topic can
represent the collective perception of the collaboration
maturity of the team. Finally, cloud matrices can show
combinations of criteria.

The last step of the Col-MM method concerns the
definition of an action plan. It helps in the framing of
concrete recommendations in terms of actions to
improve collaboration performance and the quality of
collaboration outcomes. Such actions may involve a
variety of initiatives, for example, the clarification of



the strategic corporate objectives, training on
facilitation techniques (e.g. for brainstorming), invited
seminars on collaboration technologies,
coaching/tutoring, the development of a shared
knowledge repository, group communication training.

Col-MM tool. The Col-MM Excel application
allowed quantitative and qualitative data collection
during the interviews and to analyze quantitative data
automatically. It provides different presentations of
results and the results’ report generation.

5. The Application of Col-MM: A field
study in the Automotive industry

A large multinational automotive firm had a desire to
assess the collaboration performance of some of their
distributed virtual teams. This company has previously
established a new organizational matrix structure,
based on the “management by project” principle. To
assess the “fit” of this new structure in the context of a
recent merger-acquisition and to see if all the constitu-
ent brands work as a one single group, the company
decided to assess the overall organizational performan-
ce in terms of synergy between the different sites and
brands, productivity, quality of the products, and the
balance between product diversity and process comple-
xity. The collaboration maturity assessment was part of
this larger organizational performance assessment.

As a first step it was decided to apply the Col-MM
to measure the collaboration maturity of one virtual
team distributed over two European countries (two
sites) with different cultures, work habits, and
management styles. This team was in charge of the
“Engine After Treatment System” (EATS) that was
part of a larger development project of a new diesel
engine that was taking place under the responsibility of
a business unit distributed over three countries. The
leading site in this project will be referred to as site A.

5.1 Field study steps

The field study followed the Col-MM method steps

during four months. The objectives were to check:

e If the organization had adequate capabilities to
effectively support high quality collaboration.

e If collaboration technologies were provided and if
they were effectively used.

o If there were critical issues related to cultural
differences (national, organizational, technolo-
gical, etc), given the merger-acquisition context.

The selection of respondents was done with the

assistance of the firm’ CKO according to criteria such

as job position, responsibility, process step
intervention, working experience, etc. All respondents

had similar levels of education (MSc degree) but from
different engineering fields: mechanical, electronic,
electric, and industrial. The Col-MM questionnaire was
sent to the respondents before the meeting with an
introduction to the company’s Col-MM objectives.
Anonymity and confidentiality of the treatment of the
responses were formally assured.

Nine individual interviews were conducted face-
to-face in the respondents’ native language in the two
European countries (3 in the site A and 6 in the site B).
Next, two collective interviews (one for each site) were
conducted to examine perception gaps on some
criteria. Each interview lasted about 90 minutes.
During the interviews the Col-MM tool was used for
data collection. All interviews were recorded for
further qualitative data analysis.

After the quantitative analysis with the Col-MM
tool, the qualitative analysis of specific statements, and
cross data analysis, a first report was sent to the
respondents to solicit corrections before the final report
was prepared for the company’s top management.

5.2 Findings

The findings were reported as a discussion of the
different perceptions related to the Col-MM criteria.
Examples of findings reported to top management
according to the Col-MM areas of concern include:

¢ Collaboration characteristics: We found similar
understandings of collaboration goals and team
members’ commitment for both sites.

o Collaboration management: We noticed different
perceptions between the two sites with respect to
management style and decision-making (hierarchical
management vs. consensual management). Site B
respondents felt unfairly rewarded compared to site
A. They felt that because site A had the project lead,
its employees always had an advantage.

e Collaboration process: We noticed that site B
respondents had less awareness about different
collaboration approaches to enhance the team
performance. Because of their positions and
responsibilities in the process, they focused more on
their individual contribution to the overall process
rather than on developing collaborative relationships.
We also noticed differences in terms of conflict
management by the leadership in each site: Conflict
management in the site A is based on consensus
while in site B it is based on hierarchical decision
making and negotiation.

¢ Information and Knowledge integration: we found
different perceptions regarding information access.
For site A respondents, access to information is not
as well organized as well as they would wish.



Information is very distributed and access should be
simplified. We found the consistent perceptions
between the two sites regarding collaborative
knowledge creation; both sites felt this process was
well organized.
Through the qualitative data analysis, we found that
some culture differences between sites appeared to be
related more the organizational culture rather than to
the national culture. For example, the balance between
private and professional life appeared to be different.
Also, there was a different brand identity: Site B
respondents felt they were still belonging to their
original brand (i.e. from before the merger) than to the
group of brands. We also found different work
attitudes: In site B respondents were more reactive
compared to the respondents in site A being more
proactive. According to some respondents, this is
because of their position in the project. Possible
explanations could be related to their contracts type
(tenure status) and social protection.

The findings further included that collaboration
appeared to be mainly based on “individuals’
goodwill”, for example related to resource sharing and
knowledge management. Also, the team turned out not
to be as collaboratively mature as was expected — they
were at the exploring level. Because of the asymmetric
collaboration awareness between the two sites, their
collaboration was mostly of a coordination nature. This
makes it difficult to further improve the quality of their
outcomes. Finally, the new matrix structure did not
resolve all problems with respect to the imbalance
between responsibility and authority. The final report
made various recommendations, including:
1.Make collaboration a clear strategic goal in all

project management initiatives.
2.Re-think the management of collaboration and
provide training for managers.
3. Nominate full-time facilitators for collaboration.
4. Take diversity aspects related to culture into account.
5.Make explicit recognitions for the contributions of
every actor toward effective collaboration.
After six months, we learned that three of the
suggested recommendations were followed up with
concrete actions. The first recommendation was clearly
mentioned in the company’s project management
standard. Following the third recommendation, one full
time collaboration facilitator was assigned to each
business unit. Following the fifth recommendation, a
‘collaboration capability’ criterion was added to the
annual individual performance assessment.

5.3 Reflection on the application of Col-MM

After applying the Col-MM steps during this field study,
we gathered experiences and feedback regarding the

appropriateness and usefulness of Col-MM through

semi-structured interviews, the results of which were

analyzed using an open coding approach to uncover
common themes. According to the respondents, the Col-

MM analysis was useful and correctly represented their

perceptions. It focused on real collaboration problems

and allowed traditionally ‘unspoken issues’ to surface.

They were also satisfied with the feedback provided to

top management and the subsequent actions that were

taken related to the assessment’s recommendations.

According to the operational managers, the results were

relevant. Further, most of them felt able to reuse the Col-

MM by themselves in the future. According to the top

managers, the study was satisfactory in terms of results

and recommendations, as they confirmed and reinforced
some of their own perceptions. This allowed them, for
example, to focus more on the organizational culture
than on national culture and to understand the problems
related to the project-based new organizational structure.

We also received feedback and recommendations
from the respondents on the Col-MM questionnaire such
as the possibility to review some criteria and questions.
They respondents stated that some criteria were a little
difficult to understand. Also, the nuances between levels
of responses were sometimes subjective or difficult to
distinguish. In addition, they proposed to add some
criteria such as culture, work experience, and practice
diversity, and to rename some areas of concern such as
“collaboration readiness” instead of “collaboration
characteristics”. Finally, they suggested putting a
stronger focus on collaboration technology rather than
on information and knowledge integration. Interestingly,
but not surprising given the CKOs’ interests, this was
contrary to the wishes expressed by the focus group.
However, since the Col-MM is developed as a library of
criteria, the review of the Col-MM structure according
to a specific context is possible and therefore
suggestions can be easily accommodated. In terms of
execution, most respondents expressed that they
preferred the use of collective rather than individual
interviews as this would enable a faster application of
the Col-MM process.

Based on the experiences and feedback from this
field study, we make the following observations
regarding the extent to which Col-MM meets its initial
critical requirements:

e Resource efficient: A total of 36 hours were spent:
1.5 hours for the assessment preparation, 16.5
hours for the interviews (engineering profile), 3
hours for the CKO profile, 3 hours for the top
management profile and 12 hours for the analysis
and report preparation. We feel that this is a
comparatively modest and reasonable effort in
terms of resources spent.



e Rich data: The combined use of quantitative and
qualitative data analysis resulted in richer finding.
We felt that qualitative observations enabled us to
better uncover and interpret the various points of
views expressed by the respondents through the
Col-MM questionnaire.

e Limited need for further advanced data analysis:
The analysis needs in the field study were limited
and the Col-MM tool provided sufficient support
(among others the report generation).

o Self-assessment:  The operational managers
expressed confidence that they could perform
future applications of the Col-MM themselves.

e  Constructive learning: Respondent feedback shows
that if the Col-MM study is carefully commu-
nicated, participation can be effective and generate
discussions on real problems that further facilitate
the acceptance of proposed solutions. For this,
anonymity and confidentiality seem to be crucial.

6. Discussion

We followed the seven guidelines for Design Science
[20]. In order to produce new artifacts (Col-MM
structure, questionnaire, method, and tool) to be added
as applicable knowledge to the knowledge base (see
framework in [20, p.80]), we developed a purposeful
method and application (Guideline 1: Design as an
Aurtifact) showing step by step how to solve a specific
problem related to the holistic assessment of the
collaboration maturity of a team. This problem meets a
clear business need as expressed by professionals as a
means to reach better productivity and performance
(Guideline 2: Problem relevance). A total of five pilot
case studies in five companies and one field
application in a multinational firm using observational
methods were executed to evaluate the appropriateness
and usefulness of the Col-MM, with the active
contribution from a Focus Group of experts (Guideline
3: Design Evaluation). Our literature review showed
that there is limited guidance available to determine
and assess collaboration maturity in teams and
organizations, while concerned experts confirmed a
clear Dbusiness need (Guideline 4: Research
contributions). The development was rigorously
defined (Guideline 5: Research Rigor) using a
combination of research methods including a literature
review, an expert focus group, and empirical field
studies (Guideline 6: Design as a search process).
Finally, the results of our study are and will be
communicated in two steps (Guideline 7:
Communication of Research): First, the method and
initial experiences are presented through publications
to other researchers who, we hope, will consolidate and

extend the Col-MM method and application, and to
practitioners who could apply the method and provide
feedback and recommendations for its future enhance-
ment. Second, after further study of the method and its
application in various contexts (other field studies), top
managers could decide to use it as a strategic
instrument to improve their teams’ performance.

7. Conclusions

This paper proposes a first version of a collaboration
maturity model, Col-MM, to assist in the assessment of
teams’ collaborative performance. The Col-MM was
developed using a constructivist approach (Design
Science) to meet a real business need as expressed by
15 CKOs and others experts that are regularly
confronted with such challenges. Our contribution is
both theoretical and practical as we propose a model,
an application method, a supporting tool, and an
empirical evaluation of their application. Our
experiences show that the Col-MM can be applied in a
resource-efficient fashion and yields results that are
useful for organizations.

Nevertheless, there are limitations related to this
study. First, our empirical evidence is based on a single
field study. Further field studies have to be executed to
expand the evaluation of the Col-MM artifacts and to
further enhance the Col-MM. Particular care will have
to be taken to ensure that Col-MM can take into
account all levels of collaboration and all collaboration
processes in organizations in different settings. This
cannot be achieved by just expanding the number of
criteria as this will overly complicate the use of the
model. Second, at this stage, the Col-MM cannot yet
be wused to investigate a correlation between
collaboration maturity levels and organizational/team
performance. However, it provides a first step into this
direction. The results should be of interest to academic
researchers and information systems practitioners
interested in team collaboration and project
management. Our research contributes to collaboration
literature, theory and practice through the development
of Col-MM artifacts that provide evidence of proof of
value and proof of use in the field.

We recommend several directions for future res-
earch to enhance the current version of Col-MM. First,
the model has to be applied in different types of
organizations for different types of teams. The
experiences from these applications will assist in the
further development and evaluation of the Col-MM
artifacts. Second, the weighting of criteria, not detailed
in this paper, should be further explored and correlated
with the four levels of maturity. Third, organizational
and team performance measures have to be developed



to enable an analysis of the relationship between
collaboration maturity and organizational productivity.
Finally, from a Behavioral Science perspective, some
further confirmatory studies should be performed using
Structural Equation Modeling [2] to validate the
correlation between the Col-MM constructs and team
or organizational performance.
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