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Abstract: Increasingly, the need for adaptive urban water management approaches is advertised, but the
transition towards such approaches in the urban water sector seems to be slow. The purpose of this paper
is to provide an in-depth study of how an innovative approach has been adopted in practice by looking into
how contextual knowledge from a local project has been up-scaled to more generic knowledge. Specifically, the
paper outlines how two planners from a Danish municipality succeeded in developing a more innovative sewage
plan on the basis of a local project with implementation of local handling of rainwater. This insight into the
processes of learning aggregation of water practices points towards the important role that the dedicated work
performed by local facilitators and intermediaries play in relation to a transition towards more adaptive urban
water management.
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1 INTRODUCTION

Adaptive water management indicates a new trajec-
tory for water governance under climate change and
has become a growing issue in the urban water sector
due to a broader political recognition of the need to
cope with increasing risks of extreme climatic events in
a more sustainable manner (Godden et al. 2011; Pahl-
Wostl 2007b; Schluter et al. 2010; Wong and Eadie
2000). The adaptive approach copes more deliberately
with future climatic variability in water system (Lim
et al. 2005). It represents a response to the criti-
cism that rational engineering, which is traditionally
applied in water management, is no longer sufficient
to address current and future uncertainties and com-
plexities of the changing climatic and socio-economic
conditions (Pahl-Wostl et al. 2008; Wong and Brown
2009). The adaptive approach takes these uncertain-
ties, generated by the influence of nature and society,
into account in the development and management of
urban water systems (Farrelly and Brown 2011; Pahl-

Wostl 2007a; Pahl-Wostl et al. 2008).
In research, it is recognized that a shift from tradi-

tional to adaptive water management involves a tran-
sition from one regime to another (Lee 1999; Pahl-
Wostl et al. 2007; Pearson et al. 2010). The notion
of regimes refers to the patterned development along
certain technological trajectories and shared cognitive
routines within a certain community, which occur in
many socio-technical developments in society (Geels
and Schot 2007). This includes that a community
of practice has been built up in relation to a spe-
cific technology or development and the community is
self-reinforcing by being reluctant to adopt alternative
practices, due to dynamics of entrapment within the
status quo (Brown et al. 2011).

The adaptive management has fundamentally differ-
ent characteristics in comparison with the traditional
management. The traditional water management rep-
resents a predict and control approach, which relies on
a rather centralized and hierarchical governance struc-
ture (Brown et al. 2011; Pahl-Wostl 2002; Pearson
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et al. 2010; Stahre 2006), whereas adaptive water
management is characterized by a decentralized and
more polycentric and horizontal structure at multiple
scales (Mcginnis 1999; Olsson et al. 2006; Pahl-Wostl
et al. 2010; Pearson et al. 2010). This implies that new
forms of communities of practice have to be developed
in order for more adaptive urban water management
to overtake the traditional approaches.

Adaptive management approaches can be identified
in the urban water sector, but the transition towards
these seems to be slow (Pahl-Wostl 2007b; Pahl-Wostl
et al. 2008). Several studies have identified barriers
for transitions towards adaptive water management in
the form of e.g. “lock-in” effects and capacity deficits
in institutional structures (Brown and Farrelly 2009;
Brugge and Rotmans 2007; Morison et al. 2010; Pahl-
Wostl et al. 2007; Raven et al. 2011; Schluter et al.
2010). However, less emphasis in research has been on
exploring factors that support up-scaling of successful
technologies into mainstream regimes, although these
provide a better understanding of the dynamics that
facilitate a transition (Brown et al. 2011; Farrelly and
Brown 2011). By focusing on success factors the ability
to facilitate social and institutional change processes is
highlighted and enhanced.

This paper contributes to the growing body of re-
search on transitions towards adaptive water manage-
ment with specific insights on management of such
a transition process. Whereas many studies ana-
lyze system-wide transitions, this paper adopts the
idea of Brown et al. (2011) to study a successful
micro-transition, where an innovative project has been
adopted in practice. Although this leaves out impor-
tant dynamics of a transition process, it adds more de-
tailed insights into specific phases of transitions. More
specifically, the aim of this paper is to study the dy-
namics of up-scaling from local projects to plan-making
at the local scale. This perspective provides a frame-
work for understanding how contextual knowledge de-
veloped in local projects become aggregated into more
widely distributed generic knowledge. Such processes
of learning aggregation represent a crucial phase in
transitions, since innovations have to mature in order
to challenge existing regimes (Kemp et al. 1998).

The issue of learning aggregation is explored through
a case study of how a local authority succeeded in up-
scaling tacit and site specific knowledge from a local
experiment with sustainable urban drainage systems
to more generic formulations about implementation of
decentralized technological solutions in a new sewage
plan. The case study is analyzed as a successful micro-
transition, as suggested by Brown et al. (2011), since
emphasis is put on performed aggregation activities
within a specific organization - and not for the entire
transition as such. By narrowly focusing on a specific
transition phase, a successful aggregation and transfor-
mation of knowledge at the micro-scale of an on-going
transition towards more adaptive management is high-

lighted. The purpose of the paper is not to evaluate the
micro-transition in terms of degrees of sustainability
and adaptive water management, but rather, to further
our understanding of dynamics leading to up-scaling at
the micro-scale as an important step in a wider tran-
sition. In taking this perspective, the study argues for
the need to strategically address learning aggregation
in initiatives to promote adaptive water management.

2 A MICRO-SCALE APPROACH TO
LEARNING AGGREGATIONS

Learning aggregation represents an important dynamic
of change in relation to regime shifts, according to sev-
eral studies in transition theory (Geels and Deuten
2006; Geels and Raven 2006; Kemp et al. 1998).
Learning aggregation represents the maturing process
of an emerging regime, where more regime-like char-
acteristics are developed in the form of mobile and
abstract knowledge. This process of maturing is im-
portant, since it provides a basis for an emerging
regime to gain enough momentum to outmatch exist-
ing regimes (Kemp et al. 1998). In the following, we
outline the theoretical concept of learning aggregation
and describe how it is applied in our micro-scale case
study.

The theoretical concept of learning aggregation is es-
pecially relevant in the understanding of niche devel-
opments in transitions. According to the Multi-Level
Perspective (MLP), the niche level represents an im-
portant protective space for dispersed innovations in
local projects (Geels and Schot 2007). This protective
space represents a local phase in a learning aggrega-
tion process, where projects to develop and implement
new technologies tend to emerge into one or more local
practices relatively independently and mainly to create
knowledge for their own purposes (Geels and Deuten
2006). Over time, the activities carried out in relation
to facilitating such local projects may potentially be
built up to gain enough momentum to outmatch an
existing regime (Geels and Schot 2007). In many tran-
sitions the niche represents an essential phase, where
new technologies can emerge and mature, since these
technologies cannot immediately compete with exist-
ing technological regimes characterized by lock-in and
path dependence (Geels and Raven 2006).

This process represents a complex and dynamic pro-
cess, involving different factors, both internal and ex-
ternal to the niche. Examples of external factors could
be pressures from existing regimes or windows of op-
portunity that take form outside of the niche activi-
ties (Van Der Brugge and De Graaf 2010). Internal
niche factors relate to understandings of how niche ac-
tivities are developing and taking new forms, as coor-
dination and sharing technological knowledge become
more pronounced within a specific local project and
across projects (Geels and Deuten 2006; Geels and
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Raven 2006). Such internal niche factors represent im-
portant dynamics in relation to understand what en-
ables (or disables) maturing of a niche, and hence, pro-
vide an important basis for a transition.

The aggregation and transformation of contextual
knowledge into mobile and generic knowledge repre-
sents an important niche dynamic (Geels and Deuten
2006; Geels and Raven 2006). Such a learning aggrega-
tion establishes shared rules for a broader community,
which may lead towards an emerging technological tra-
jectory, see Figure 1 (Geels and Deuten 2006). The
notion of shared rules mainly indicates that the knowl-
edge is sufficiently abstracted and packaged so that it
is no longer tied to specific contexts, but can travel
between local practices (Geels and Deuten 2006). The
notion of local and global levels of knowledge reflects
that the development of technology follows certain ma-
turity curves, which involve up-scaling in terms of the
scales in the Multi-Level Perspective (Rip and Schot
2002).

In order for learning aggregation to occur, dedicated
activities and network structures are needed, where
knowledge produced in concrete local projects carried
by specific actors are developed into global levels of
shared knowledge (Geels and Raven 2006). This points
towards the important role of intermediary actors, that
strategically address the linkage between local prac-
tices and global niche expectations (Geels and Deuten
2006; Geels and Raven 2006). This linkage is neces-
sary, since the local and the global phases differ fun-
damentally. In the local phase, facilitation in a special
form of “bricolage” is undertaken in the specific project,
which implies a pragmatic process of problem-solving
within a local network (Hård 1994). During this pro-
cess, the project is mainly developed in response to
site-specific, contingent and messy practical and con-
textual elements that characterize local projects (Geels
and Deuten 2006; Hård 1994). However, in order for

a global phase to take form, there is a need to de-
velop more abstract and generic forms of knowledge.
The linkage between the local and contextual forms of
knowledge produced in the local project and the pro-
duction of explicit and generic knowledge by interme-
diary actors represents an important object of study in
order to understand how transitions can be successful
in terms of learning aggregation.

This perspective on learning aggregation is studied
through a case study on implementation of adaptive
urban water management. More specifically, we have
chosen to look at the implementation of innovative
technologies for local handling of rainwater in the Dan-
ish Municipality of Egedal, which lies in the outskirts of
Copenhagen. This case study is especially interesting,
because it represents a specific attempt to integrate
more adaptive water management in practice. The
case study allows us to study the learning aggregation
in relation to a specific experiment in order to under-
stand how individual actors (as facilitators and inter-
mediaries) can take leadership of transitions towards
adaptive water management. The chosen case study is
especially interesting, because the involved actors have
strategically addressed the challenge of integrating and
scaling up of their innovations within their own organ-
isation. The case study represents a good example of a
successful micro-transition in terms of learning aggre-
gation, since tacit and contextual knowledge produced
in a local project of technology innovation has been ag-
gregated and transformed into more explicit and glob-
ally shared knowledge in the form of a new sewage plan.
Even though this process merely represents a modest
step towards adaptive water management in practice,
by focusing mainly on implementation of a decentral-
ized technology in a local project, it provides important
insights into the dedicated work involved in transform-
ing local knowledge into global knowledge.

The methodology is an in-depth case study of two

Figure 1. Illustration of technological trajectory carried by local projects (Geels and Raven 2006)
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interdependent projects in the aforementioned local
authority, namely a large urban development project,
which was followed by development of a new sewage
plan. Multiple background materials have been col-
lected in the study, including literature review of rel-
evant planning documents and a series of qualitative
interviews conducted with policy makers, house own-
ers and other actors involved in the projects. Also,
qualitative semi-structured interviews were carried out
with the two coordinators of the processes as well as
with engineers from the utility company handling the
operation of the drainage system. These data provide
deep insights on the dynamics and strategies in the
complex up-scaling process.

3 FROM A LOCAL PROJECT TO A
NEW SEWAGE PLAN

The local authority of Egedal has developed a gen-
eral practice for implementing decentralized drainage
solutions. This represents an example of a success-
ful micro-scale transition in relation to adaptive water
management. In the following, we shortly account for
this development process.

The process began with a local project, where rain-
water collection and usage in private new built houses
were developed in combination with local infiltration
and open basins for rainwater handling. This project
was carried out as an integrated element of the devel-
opment of a large urban development area mentioned
in the Municipal Plan for 2002-2012 (Stenløse Munic-
ipality 2001). The construction of 750 new dwellings
in the new urban development area provided a window
of opportunity for the planners to promote decentral-
ized drainage solutions. The local project of imple-
menting solutions for local handling of rainwater was
mainly coordinated by a planner from the urban plan-
ning department, referred to as the consultant. This
consultant succeeded in convincing others within the
local authority to boost the promotion of sustainabil-
ity concepts in the urban development area (Quitzau
et al. 2012).

The consultant wished to promote local handling of
rainwater in the new urban area, but the water engi-
neers were reluctant, as they believed this would in-
duce a number of new elements and uncertainties in
the system that could not easily be controlled. In-
stead, the water engineers recommended implementa-
tion of a traditional collective system. As a response
to this reluctance, the consultant succeeded in getting
support for the ideas about local handling of rainwater
by forming an alliance with the Head of the Planning
Department and the General Director of the local au-
thority. Through this alliance, the urban development
project became framed as an innovative project aim-
ing at implementing visions of a water sensitive city in
the Municipal Plan, including the implementation of

solutions for local handling of rainwater.
The specific technological solutions for local handling

of rainwater were mainly developed by the consultant,
the Head of the Planning Department, the General Di-
rector and a newly hired project leader from outside the
local authority. This represents a reorganization of the
planning process: Traditionally, the water engineers
would play an important role in terms of developing
and endorsing piped systems. However, in this specific
local project, a decentralized rainwater system was de-
veloped, where local handling of rainwater would be
implemented by each household instead of the typical
design of a collective drainage system. The implemen-
tation of local handling of rainwater was delimited to
the new urban development area, and in that sense not
up-scaled on the basis of the local project alone.

The process was later continued by the ambition of
up-scaling the experiences and visions from the local
project into a new sewage plan that provides universal
guidelines for more adaptive urban water management
practices in the local authority (Egedal Municipality
2011). A key person in this process was the coordina-
tor, who was responsible for developing the new sewage
plan through involvement of planners from different de-
partments as well as from the utility company.

The process of developing a new sewage plan was
initiated due to a national planning reform in 2007
merging the three local authorities of Stenløese, Oel-
stykke and Ledoeje-Smoerum into the new municipal-
ity of Egedal. This necessitated the development of a
common Municipality Plan to incorporate the strate-
gies and demands of the three former local authorities.
The planners and politicians in the local authority saw
this as a window of opportunity to integrate infiltration
and reuse of rainwater as basic approaches for rainwa-
ter handling. On the basis of the Municipality Plan a
new sewage plan also had to be developed.

During the development of the new sewage plan the
coordinator was attentive to lessons and experiences
from the local project, but wished to include the decen-
tralized solutions through collaboration between the
different municipal departments. In order to do that
the coordinator assembled a team staffed of primar-
ily non-technical professionals with creative capabili-
ties, cross-disciplinary thinking and relevant knowledge
of the field. At the same time, the coordinator was
dedicated to engage a broad number of stakeholders,
such as the planning department, environmental de-
partment, the utility company, and the involved con-
sultant company to work on the practical details. By
doing this, the new sewage plan was successfully lifted
to a higher level, concerning broader issues such as na-
ture and climate change. At the same time a commu-
nity was developed that could process and produce new
knowledge across existing boundaries.

During the development of the new sewage plan, the
coordinator actively sought to build common cognition
and language to align different interests among the in-
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volved departments.
In the end, the new sewage plan incorporated a num-

ber of concrete measures to promote local handling of
rainwater in the local authority (Egedal Municipality
2011). The plan clearly builds on the tacit knowledge
from the local project, but it also presents new plan-
ning instruments providing more formal considerations
about how these solutions fit in different settings.

4 AGGREGATING LEARNING FROM
A LOCAL PROJECT TO AN
OVERALL PLAN

The up-scaling process allows us to study how the con-
textual knowledge produced in the local project was
developed into abstract and generic knowledge in the
sewage plan. In the following, we show how this learn-
ing aggregation involved different forms of dedicated
work to firstly produce the necessary tacit knowledge
concerning local handling of rainwater and then to pass
on and negotiate this knowledge in order to make it
more broadly applicable in the municipality as a whole.
The process is illustrated in Figure 2 and provides in-
sights into the different strategies used by the consul-
tant and the coordinator, respectively, to enable the
necessary protections and alignments in the process. In
the following sections we analyse the different but inter-
related processes of learning aggregation taking place.

4.1 Project 1: A Local Project with Local
Handling of Rain Water

The implementation of local handling of rainwater in
the urban development area represents a local project,
where emphasis is put on technology demonstration
in a practical context. This is also reflected in the
way that the consultant and the other involved actors
scoped the project, since emphasis was put on imple-
menting an operational decentralized solution, rather
than changing the urban water management practices
within the local authority.

The different way of organising the rainwater han-
dling in this local project challenged the existing wa-
ter management regimes. This is illustrated in the
aforementioned scepticism of the water engineers of
the municipality, since they would much rather op-
erate a collective system that could be more easily
controlled. This reflects the design principles of the
traditional “predict and control regime” as Pahl-Wostl
(2007b) has pointed out. It also illustrates the situation
of lock-in and entrapment that the local project oper-
ated within, where current water management regimes
work against innovations due to external issues to the
niche, e.g. national water regulation and shared cogni-
tive routines among water engineers. This reflects how
the dominating community had fixed beliefs about how
to frame and identify solutions for urban water man-
agement (Brown et al. 2011; Burch et al. 2010).

Figure 2. Illustration of the up-scaling process
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Due to these dynamics of lock-in and entrapment,
the early phase of the local project was characterized
by protection strategies in order to overcome the resis-
tance within the local authority to the innovations of
the project. The establishment of the aforementioned
alliance became the consultant’s strategy in order to
create support and protection to withstand the resis-
tance due to system inertia. This alliance ensured pro-
tection against the pressures from other departments,
since it included superior employees with the author-
ity to enact exclusive powers against anticipatory pres-
sures. One of the reasons for the success is the shared
objective and understanding within the alliance on how
to introduce and protect the innovation in the begin-
ning of the project. It helped to break down the in-
stitutional barriers and ensure commitment to the in-
novative idea at the political level, which was achieved
by rationally pointing towards the advantages of such
ideas in practice:

“If you want to change the organization, it
is not enough to have a good idea. The
luck was to work together with the Gen-
eral Director of Stenløse. The combination
of knowledge on a daily basis of new tech-
nology and development of the subject com-
bined with the position of my boss made the
possibilities. He could feed the politicians -
convince them to do something - and to take
risks. He had a very fine relation with the
politicians and I could feed him about the
facts and practical solutions.” [Consultant,
personal communication]

The strategy chosen resulted in an exclusion of the
water engineers from the project. This was possible,
since the planning department was the main driving
force in the project and they were able to handle the
decentralized solutions by themselves. The confronta-
tion with the water engineers was hereby avoided by
dismissing the formal competences of the technical de-
partment for a time in relation to the local project.
This exclusion provided a necessary protective space
for learning more about implementation of decentral-
ized solutions. This struggle to overcome internal re-
luctance to the project reflects how an important part
of the project was based on the interactions of contex-
tual knowledge and practical skills, as characterized
by Hård (1994).

In this local project, the strategy of excluding the
water engineers contributed significantly to the suc-
cessful implementation of the decentralized solutions,
although these steps might not seem rational or meet
technical expectations. The decentralized solutions,
however, were not distributed beyond the urban devel-
opment area, and in that sense not up-scaled on the ba-
sis of the local project alone. As a result, the tacit and
contextual knowledge gained in relation to the project

was not immediately up-scaled or distributed as a re-
sult of the process.

4.2 Project 2: A New Sewage Plan: Up-
Scaling by Producing More Generic
Knowledge

Although the local project mainly produced tacit and
contextually bound knowledge, it also formally paved
the way for promoting the decentralized solutions more
broadly. The concrete example made it more difficult
to maintain the resistance within the local authority
and it created a positive setting to facilitate more gen-
eral discussions about how these solutions could be
more widely implemented in the municipality. In this
way the local project became a strong driver for pro-
moting decentralized solutions in the new sewage plan,
hereby supporting important shifts in the mainstream
water management regimes. This illustrates an impor-
tant process of learning aggregation, where the tacit
and contextual knowledge from the local project was
transformed into more explicit and generic knowledge
in relation to the new sewage plan through the efforts
of the coordinator.

A key challenge in the development of the new sewage
plan was to ensure that the decentralized solutions
met institutional and technical expectations. This rep-
resented a challenge, since the integration of decen-
tralized solutions in the existing water management
scheme of the local authority induced a number of pro-
fessional disagreements. Important differences in work
styles and environment of the different departments
made it challenging for them to collaborate on a com-
mon target. Although political support was given at
the outset of the planning, the coordinator faced strug-
gles to involve and commit all stakeholders in the local
authority. There were many ends to meet and many
solutions to be developed:

“The planners are clinging to the Munici-
pality Plan. It says we have to infiltrate all
storm water. And we say: we may have a
problem, as the water may be polluted. The
ground water people do not want this water
in the ground water, and the people with
the streams do not want extra water in the
streams.” [Coordinator, personal commu-
nication]

The strategy of the coordinator was to form a large
alliance to achieve a shared interest of the problem and
maintain the project momentum among the involved
actors. The coordinator succeeded in establishing a
community around the new plan in which common cog-
nition and language were developed by taking a num-
ber of actions to stabilize the realization of the innova-
tive plan. Firstly, the coordinator arranged a number
of meetings and presented a series of successful cases
from other local authorities within the group to ex-
plain the problem and compare the difference between
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Table 1. Characterization of the two different phases along the micro-transition

Local project (Phase 1) New sewage plan (Phase 2)

Context Context specific, link to local Water management regimes
circumstances of the project within local authority

Community Small alliance with Large alliance with broader
superior employee stakeholders and professionals

Knowledge Tacit & contextual Generic & mobile
Process “Bricolage” activity Codification activity
Language Local & specific Common & standards
Strategy Exclusive Open & inclusive

local practices and the formulation of generic solutions.
Equally important, the coordinator deliberately stud-
ied and addressed the legislation issue along with the
discussion process to ensure that the new sewage plan
would be valid within the existing legislative frame-
work. Finally, the coordinator made great efforts to
study the technical knowledge needed for the new ap-
proach in order to understand different positions of
knowledge and competences in the discussion. These
strategies reflect attempts to translate tacit and con-
textual knowledge from the local project to a common
language for decentralized drainage solutions through
professional discussions.

Thanks to the dedicated work performed by the co-
ordinator and the protective space provided by the
municipal council, the coordinator was able to facil-
itate both cognitive and normative changes in exist-
ing sewage plans, thus providing an important shift to-
wards more adaptive urban water management within
the local authority. In comparison with the local
project, the knowledge developed in the sewage plan
is no longer tied to a specific context, which reflects
knowledge at a more global level. In the next section
we point to important issues in this process.

5 CONSIDERATION OF LEARNING
AGGREGATION IN TRANSITIONS

The processes outlined in the case study do not repre-
sent a narrative of a complete transition, since it merely
describes successful initiatives performed in a specific
phase of an on-going transition towards adaptive water
management. The case study, however, illustrates im-
portant dynamics supporting learning aggregation in
developing an experiment into a broader practice in
the form of a new sewage plan.

The accumulation and transformation of tacit and lo-
cal knowledge into more explicit and generic knowledge
is reflected in the changes in context-dependency of the
involved knowledge (Geels and Deuten 2006). In the lo-
cal project, the knowledge involved was closely linked
to local circumstances, since the approach to imple-
ment the chosen solutions was tailored to the specific
context of the new urban development area, see Ta-
ble 1. Furthermore, the knowledge developed was to a

large degree tacit as it was connected to the concrete
building projects and there were no formal evaluations
or professional community to process it. In the sewage
plan, the knowledge involved was more abstract and
mobile, since the experiences from the local project
were discussed among the professionals and the object
was described in more general terms. For example, the
new sewage plan considers both new built and existing
urban areas and points out more universal considera-
tions for implementation of decentralized drainage so-
lutions (Egedal Municipality 2011). The aggregation
of knowledge is also reflected in the widened sharing
of knowledge, where a broader number of stakeholders
became involved in the sewage plan project. The com-
munity expanded over time from the original alliance to
also include the politicians, the coordinator and finally
a number of experts from the technical department and
the utility company. Such an expansion of the commu-
nity represents a sign of aggregation, since it reflects
that knowledge has become more widely shared (Geels
and Deuten 2006).

An important dynamic of knowledge aggregation is
codification (Geels and Deuten 2006). This means that
the knowledge is transformed into a more systematic
form in order to produce standards, models or writ-
ten plans that convey underlying principles. In this
perspective, the production of a new sewage plan rep-
resented a coding process, where the tacit and con-
textual knowledge was translated to a common lan-
guage to provide principles for the implementation of
decentralized drainage solutions. In a sense, the knowl-
edge gained from the local project was instructive ex-
periences about identifying configurations that work
in practice (Geels and Deuten 2006). Although these
experiences might seem unimportant, we would argue
that they provided rare experiences of planning from
an “operational level”, since emphasis in planning is
often put on visions rather than projects, according
to Albrechts (2006). However such knowledge needed
to be de-contextualised and adapted by a lager profes-
sional community which the second project supported
and realized. This suggests that the success of learn-
ing aggregation is very much based on the interrelation
between the two processes and the combination of pro-
duction knowledge with the translation of the contex-
tual knowledge into abstract knowledge.
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The case study shows that in order for the aggrega-
tion of knowledge to occur dedicated work is needed.
This is highlighted in the case study, by showing the
significant role of strong leadership and agency in the
two different phases of the up-scaling process. Both
projects showed how single persons become key drivers
in such process of change, and how their ability to
grasp an idea and persistently pursue this represents
an important element to facilitate the desired develop-
ment (Kemp et al. 1998; Nielsen et al. 2009; Pahl-
Wostl et al. 2010). According to Geels and Raven
(2006), such dedicated activities and personal efforts
are important to establish the link between local prac-
tices and global niche expectations. Our analysis indi-
cates that the dedicated work performed by the con-
sultant and the coordinator does not only reflect differ-
ences in personal competences and management style,
but also shifts in contexts in terms of timing, available
resources and framework restraints. This shows how
facilitation of aggregation of knowledge involves re-
sponses to different contexts and possibilities, as tran-
sitions do not represent linear and predictable pro-
cesses (Conklin 2006; Geldof and Stahre 2004; Shove
1998; Van Der Brugge and De Graaf 2010).

The two projects are very different in terms of strate-
gies and competences to induce the necessary align-
ments at the local and global niche level, respectively
(see Table 1). The consultant was mainly involved in
what Hård (1994) terms as “bricolage activities” in re-
sponse to the local problems and to align heterogenous
bits and pieces on location. The knowledge developed
at this stage mainly served its own purpose, since em-
phasis was put on making configurations that worked
in practice. The coordinator was mainly involved in
codifying activities, which included community build-
ing and translation into standards. This represents the
production of more generic forms of knowledge with
the purpose of providing shared knowledge about de-
centralized drainage solutions. Moreover, the align-
ments in the local project facilitated important shifts
in the mindsets of politicians and experts within the
field, whereas the codification work involved alignment
activities mainly in terms of socio-cognitive processes.
Again, this illustrates how the success of the micro-
scale transition is dependent on the interrelation of the
two projects.

A final issue, we wish to raise, is the exclusion and
inclusion of the water engineers. In the local project,
the consultant excluded the water engineers as a pro-
tection strategy. This exclusion was possible because
the chosen solutions represent low-tech solutions com-
pared to the conventional pipe systems (Stahre 2006).
Such exclusion is problematic, seen from a technical
perspective, since it impedes optimization of the en-
tire drainage system, according to the water engineers.
However, seen from a transition perspective, the exclu-
sion seemed necessary in the local project, as it made it
possible to protect the transition from resistance that

could otherwise have stopped it. As the case study
shows, the water engineers were later included in the
new community of practise around the water plan in
order to ensure shared knowledge. The question is
whether a more inclusive form of collaboration could
have been performed in the local project that would
have ensured the involvement of the water engineers
earlier in the project. The engineers represent strong
technical expertise with technical overview of the en-
tire water system. However, one could argue that what
happens in the dominant regime is that water engineers
are excluding other experts due to their technology de-
terministic approach, and that this needs to be chal-
lenged in order to further new solutions (Stahre 2006).
In a sense, engineers need to see that other solutions
can work and the planners need to fail without the
inclusion of sewage engineers. In such a way, more
opened and shared cognition can be achieved in order
for a structured learning aggregation. In this way the
development of a new community across the existing
different professional fields seems to an important step.

The described micro-transition has been successful,
especially, due to the deliberate work carried out to
facilitate shared and standardized knowledge on the
basis of tacit and contextual knowledge in a practical
context. The success of the micro-transition has to a
great extent been dependent upon the ability of the
two involved intermediaries to enact alignments in ac-
tors and systems within their own practical context.
Further development of a transition towards adaptive
water management will depend on a wider spreading
of these initiatives and competences, both in the mu-
nicipality and at a larger scale.

6 CONCLUSION

The micro-transition described for the municipality of
Egedal in Denmark shows that deliberate work to de-
velop, aggregate, and transform knowledge represent
an important dynamic in transition processes. Al-
though the result of this micro-transition may not be
extraordinary in terms of implemented technologies
and substantial changes, the two interrelated processes
to a great extent facilitated the cognitive and norma-
tive changes in the water management regimes and
resulted in a greater institutional and political com-
mitment to sustainable concepts within the local au-
thority. Meanwhile, the learning aggregation obtained
through the transition process provides important clues
in terms of how the momentum of adaptive water man-
agement can be strengthened in practice.

A first clue is that practitioners involved in the plan-
ning and implementation of water management may
play important roles as facilitators and intermediaries
of transitions, since they are well positioned to produce
local knowledge and transform this into more generic
knowledge.
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A second clue is that aggregation and transformation
of contextual knowledge into more generic knowledge
requires different forms of dedicated work, since the
knowledge produced in local projects might provide a
necessary window of opportunity to challenge existing
regimes. This dedicated work represents a challeng-
ing task, since different contexts, strategies, reflective
work and considerations are at play in different phases.
Our study case points to how protection strategies were
crucial at the outset to challenge the inertia in plan-
ning practices, whereas community building and shar-
ing strategies were crucial in order to transform the
tacit and local knowledge into more context-free and
generic knowledge.

A third clue is that more research is needed on the
concrete dynamics involved in protecting and support-
ing adaptive approaches in order to improve our un-
derstanding of the more practical characters of transi-
tion processes in water management at the early stages.
The study of a successful micro-transition has proven
adequate to generate new knowledge about how specific
actors succeed in overcoming resistance and dynam-
ics of lock-in through practical efforts. More emphasis
on research within this field would improve the under-
standing and guidance on how to implement adaptive
solutions and approaches in urban water management
in practice.

In terms of policy making, an important clue is that
the complexity and practical character of local projects
need to be taken into account, if the more adaptive
solutions are to be implemented that challenge the es-
tablished water management regime. This presupposes
a greater commitment to engage in such processes of
change. Moreover, it is important to point towards
the need to supplement technical competences in wa-
ter engineering with broader competences within the
social and organizational field, in order for such key
actors to be able to relate to the water system as a
socio-technical whole.
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