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This article proposes a new theoretical framework that supports the preparation of local communities to deal with climate
impacts. In this framework, derived from the metabolism model, the resources that form the input (social capital and
practical conditions) for design charrettes are processed to deliver output resources in the form of enhanced and
sophisticated spatial design propositions, which are more resilient en adaptive. Elaborating this model, processing input
to deliver desired outputs can only occur when deep learning experiences are offered to the local community. The
framework is used and tested in two case studies in northwest Victoria, the City of Bendigo and town of Sea Lake. The
ﬁndings from the study show the performance of the framework and the improved properties of the design propositions.
Conducting design charrettes has two effects. New ways of collaboration are explored allowing exchange to happen
between community members with different interests. This leads to new social constructs that are capable of achieving
results that would be otherwise impossible or unknown of. Secondly, the design propositions suggest highly resilient and
adaptive spatial transformations in the city or town.
Keywords: design charrette; metabolism; climate adaptation; resilience; social learning

1. Introduction
When dealing with climate change topics, local communities are often confronted with uncertainties, the global
level of the problem and a lack of resources. In this article,
we present a theoretical framework for resourcing local
communities to become more climate resilient through
collaborative design. We take the urban metabolism
model (Newman 1999) with its resource input, processing,
and waste outputs as the mold to shape our framework. We
view resources both as a source (e.g., input in the process)
and products (e.g., output of the process). Further, we
distinguish two types of resilience, which can be linked to
the inputs and outputs, social and physical resilience
(Roggema et al. forthcoming), respectively. Increasing
social resilience is considered to occur mainly at the beginning of collaborative design processes. Beforehand, building and identiﬁcation of network resources takes place as
well as making sure the right conditions for a successful
process and facilitation are taken care of. These shape the
input of the collaborative process. During the design charrette,1 (social) learning occurs and this is considered to be
productive both for increasing social resilience and having
a positive impact on physical resilience. As output of the
collaborative process, we consider physical resilience to be
increased as a result of designs and physical-spatial propositions leading to resilient and climate adaptive urban precincts and landscapes.
*Corresponding author. Email: rob@cittaideale.eu
© 2014 Shandong Normal University

In this article, we point out the importance of making
use of both input and output resources, creating both
social and physical resilience, as a prerequisite to improve
(social) learning in communities and result in more adaptable spatial futures. The article is divided into two parts,
the theoretical framework and the case studies. The theoretical framework, network theory, social constructs and
conditions, and social learning and design charrettes will
be described in the ﬁrst part. Two case studies in Victoria,
Australia, exemplify the framework in the second part.
The article ends with a discussion and conclusion.
2. The theoretical framework
The basis for the proposed theoretical framework consists of
two types of resilience: social and physical (Figure 1). The
physical component reﬂects basically the planning methodology. In dealing with climate impacts, current planning
practice is rarely ﬂexible enough to include unexpected and
sudden change, occurring at an unknown moment in the
future. Therefore, a novel methodology, Swarm Planning,
has been developed. This was necessary because to date the
adaptive capacity, which is extensively discussed elsewhere
(see, for instance, Brooks et al. 2005; Adger et al. 2007;
Parry et al. 2007), of urban environments and communities
has been acknowledged as too low and the resilience of
socioecological systems (Berkes et al. 2000, 2003; Walker
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Figure 1.
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The theoretical framework.

et al. 2002, 2004; Anderies et al. 2004; Folke et al. 2005;
Folke 2006; Young et al. 2006; Brandizio et al. 2012) was
long explained from a resistance point of view because it was
too difﬁcult to deal with uncertainty, especially in relation to
climate adaptation (Dessai & Hulme 2007; Dessai & Van
Der 2007; Kabat 2008; Mearns 2010; Meyer 2012) in a clear
society. Engineering, measurable solutions were the result
and spatial planning has long been unusable to incorporate
uncertainty in its practice because it has been a governmentdominated operation, as schools of planning subsequently
have described from incrementalism (Lindblom 1959), postpositivism (Allmendinger 2002), communicative planning
(among others, Habermas 1987, 1993; Healey 1997; Innes
2004) and agonism (see Mouffe 1993, 2005; Hillier 2003;
Pløger 2004). Only recently scholars make an appeal on
dealing with uncertainties by introducing unsafe planning
approaches (Davy 2008; Gunder 2011) in which self-organization of planning stakeholders determines the result rather
than the regulations of the government (Roggema 2012a).
This novel methodology, Swarm Planning (Roggema & Van
Den Dobbelsteen 2008; Roggema 2012b, 2012c), emphasizes a shift from the technical paradigm, in which every
problem is solved in a mechanical fashion, to an organic
paradigm, which allows for more dynamic open-ended solutions (Brouwer 2011; Broess 2012). Swarm Planning does
not resist change with technical measures but it anticipates
change whenever necessary, such as practiced in Building
with Nature projects, which beneﬁt from natural processes in
order to improve (coastal) safety (De Vriend & Van
Koningsveld 2012). These nourish beaches instead of fortifying coasts (Inman 2010).

Social resilience emphasizes community involvement in
designing and deciding about their own future. Several
aspects of community-based planning (Cleaver 1999;
Forester 1999; Beierle & Konisky 2000; Matthies &
Krömker 2000; Umemoto 2001; Lane & Mcdonald 2005;
Lange & Hehl-Lange 2005) reﬂect the social side of resilience, such as social learning, mapping of social networks,
and community participation that all underpin the successful conduct of future planning in design charrettes.
The theoretical framework considers as the input for
learning in the design charrettes social aspects of resilience, while the output delivers physical resilience. This
positions the design charrette as the core component in a
metabolism model to and from which streams of knowledge, development, and resilience types ﬂow. The concept
of urban metabolism (Wolman 1965) analyzes cities
through the quantiﬁcation of inputs – water, food and
fuel, outputs – sewage, solid refuse, and air pollutants
and tracks their respective transformations and ﬂows.
This model has further been extended (Newman 1999)
and elaborated by many (Newman et al. 1996; Newton
1997; Newton et al. 1998, 2001; Newman 2006; Niza
et al. 2009; Minx et al. 2010). Odum (1983) used an
analogy of electrical energy networks to model the energy
ﬂow pathways of ecosystems to develop a systems
approach, thinking in sources, production, consumption,
and losses. This inspired many to apply this language to
consider the city as an ecosystem. The city is conceived as
a dynamic and complex ecosystem. The social, economic,
and cultural systems cannot escape the rules of abiotic and
biotic nature. Guidelines for action will have to be geared
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to these rules (Tjallingii 1993). This model of a system
with input, internal processing, and output is adapted to a
3D image with in- and outgoing ﬂows and detailed with
environmental parameters, divided over several layers
(derived from Tomásek 1979).
In this article, the resources featuring in the metabolism model are “knowledge” and “learning.” This requires
a qualitative rather than a quantitative model. The quality
of the input ﬂows, such as the preconditions, the facilities,
the build-up, and operation of networks, determines social
resilience. The depth of social learning during the process
from input (social resilience) to output (physical resilience) determines the quality of the process, for example,
how well the incoming ﬂows are used to identify and
develop solutions. The quality of design propositions,
their resilience, and climate adaptive capacity, for example, the output, determines physical resilience.
2.1. The input
In preparing for a successful design charrette, several
aspects are important:
(1) A good venue adds extra meaning when the location is linked to the problems discussed and
invites participants to start discussions.
(2) The facilitator should not start designing. This
allows participants to feel free to contribute. The
charrette leader needs only to create the space to
design, and keep the time.
(3) Input, working methods and outputs need to be
visual. Representing climate change (Barker 2003)
helps to conceptualize the problem, identify potential feedbacks, and communicate between disciplines. Mapping social capital, as suggested in
the Resource Generator (Van Der Gaag &
Snijders 2005), is in the majority of the cases not
part of the process.
(4) Beneﬁcial steps are an ofﬁcial welcome, the 30-30
exercise,2 sketching at regional/landscape and
local scale, build plasticine models and ﬁnal
presentations.
(5) Involving primary school children is extremely
fertile (Roggema, Jones, et al. 2012a). Children
have extraordinary ideas, but they are also the
people that actually will live in their own designs.
Moreover, exchange of ideas between adults and
children is very productive and opens constrained
adult minds.
Several elements determine the success of harnessing local
expertise as proven in recent charrettes conducted in
Bendigo and Sea Lake, Victoria (Roggema, Jones, et al.
2011; Roggema, Martin, Horne 2011; Roggema et al.
2013; Clune et al. 2012):

(1) Announce the importance well in advance.
(2) Strategic key players, charismatic group-thinkers,
and speciﬁc experts are critical to create a successful team.
(3) Safeguard support of local authorities and reconﬁrm this regularly.
(4) Organize a short and intense experience to guarantee interest in the results.
(5) Link outcomes to planning processes.
(6) The venue needs to combine serious workspace
with space to “lean back.”
One way to increase social resilience is to understand and
use network theories. “Social networks hold the secret to
the co-development of knowledge with stakeholders and
citizens, in which reﬂexivity, transgression of institutional
boundaries, extended peer review and a strong focus on
the process is seen as more productive” (Salter et al.
2010). Self-organizing inter-organizational networks
become autonomous and resist central guidance. They
replace government by governance. Efﬁcient governance
relies on self-organizing networks (Rhodes 1996). This
“community-based participation” (Lane & Mcdonald
2005; UNDP 2008) enhances climate adaptation (Van
Aalst et al. 2008). Public inclusion in policy is a constructive combination of approaches with room for expert–led
discussions and creative brainstorm sessions, well-deliberated started with clarifying the parameters for decision
making. Inclusion of appropriate people and legitimacy
of the inclusion process are essential to involve the public
(Few et al. 2007). The challenge is not to create experience-based ways to engage the political and expert
domains (Feldman & Khademian 2007) where people
can make sense of global change (Bush et al. 2002).
When impacts are demonstrated at local, familiar locations
(Lindseth 2005), they are mobilized. Network management mediates inter-organizational policymaking (Klijn
& Koppenjan 2000) and assumes actors to be mutually
dependent and involved in games, for example, where a
series of interactions occur (Crozier & Friedberg 1980;
Rhodes 1981; Scharpf 1997). Network analyses can identify optimal locations where to improve adaptive capacity.
Physical networks, such as the energy grid, the water
system, transport or ecological systems, determine speciﬁc
places (Roggema & Stremke 2012) where, in combination
with the mapping of climate impacts, measures have the
largest effect. Social aspects often focus on capacity building for random or already convinced people. Identifying
people with access to social capital, as charted in the
Resource Generator (Van Der Gaag & Snijders 2005), is
not a speciﬁc objective yet. Access to essential resources
is easier if connections are stronger, and resources are
more prevalent, visible, or appropriate. People with access
to key resources open ways to access other resources.
Linking the Resource Generator with climate adaptation

Chinese Journal of Population Resources and Environment
could create a geographic tool showing where the strongest relations and easiest access to social capital resources
exist. Combining the outcomes with climatic hazards services leads to a view of the adaptive capacity of the
community (e.g., best access × most needed climate services). This provides insights about preferred locations of
housing, social amenities, industries, or infrastructure.
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2.2. The design charrette
When (eco-) systems are managed for stability, they tend
to end in turbulent change (Peterson et al. 2003). The
same can be expected of governance systems. The scientist becomes one of several actors in the knowledge generating process, together with local groups (Kates et al.
2001). A crisis triggers learning and creates space for new
management trajectories (Westley 1995), allowing industries to increase resilience, survive turbulent times, and
reorganize (Hamel & Välikangas 2003).
Social learning contributes to the ability of local communities to self-organize and increase resilience hence
deal with sudden change. To increase resilience, framed
as a goal to pursue through adaptive co-management,
mindsets and status quos must be challenged through a
systemic, whole-systems perspective with experimentation. Hence, it necessarily is local (Wilkinson 2012),
where the necessity is long recognized to coexist with
gradual or rapid change (Folke et al. 2005) through developing robust adaptation strategies that take advantage of
change and turn them into opportunities for development
(Carpenter & Gunderson 2001). They may evoke, survive,
or follow change (Berkes & Folke 1992). Socioecological
dynamics during periods of rapid change requires adaptive
learning (Batterburry 2010) through several temporal and
spatial scales: (1) learn to live with change and uncertainty, (2) combine types of knowledge and learning, (3)
create self-organization toward resilience, and (4) nurture
resources of resilience for renewal (Folke et al. 2003).
Adaptive governance (Swanson & Bhadwal 2009) connects individuals and institutions at multiple levels during
abrupt change. They self-organize and emerge into ﬂexible
community-based systems, tailored to speciﬁc places and
situations, inclusive of different organizations and levels.
This ﬂexibility allows learning and responses to change
(Ruitenbeek & Cartier 2001; Olsson et al. 2004). In this
dynamic self-organizing process of learning by doing,
with its learning paradoxes (Armitage et al. 2008), institutional arrangements and knowledge are tested and revised
(Folke et al. 2002). Socioecological systems view crisis as
an opportunity to transform to a more desired state (Folke
et al. 2005). During transformations, meaningful new
“order” and actions upon it are invented and reinvented
(Westley et al. 2002). This is considered a social process
(Lee 1993; Wildemeersch et al. 1998; Clark et al. 2001),
for which trust building is a prerequisite (Hahn et al. 2006)
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and expertise and skills of “ordinary” people are extremely
useful (CfES 2011). Scenarios provide a platform for
social learning and are seen as crucial to face uncertain,
complex and conﬂict-laden problems. Participatory scenario workshops build and strengthen relationships,
enhance participants to understand other perspectives and
trigger systemic thinking (Johnson et al. 2012) and for
institutions and their leaders to enhance adaptive capacity
and community resilience (Keys et al. 2014). To build
collective resilience, communities must reduce risk and
resource inequities, engage local people, create organizational linkages, boost and protect social support, and “plan
for not having a plan,” which requires ﬂexibility, decisionmaking skills, and trusted sources of information that
function in the face of unknowns (Norris et al. 2008).
Core conditions for effective self-organization are (Vos
2013)
(1) A strong sense of common identity, meaning or
purpose. Individuals must be able to connect their
own sense of meaning to this overall identity,
either consciously or subconsciously.
(2) A governing rule how individual agents relate and
interact. This “rule” gets “codiﬁed” or reinforced
when it improves chances to achieve the purpose
or maintain their identity.
(3) Free ﬂow of information from availability to
demand.
A local community needs the greatest “depth” (Homan
2001) of learning to deal with uncertainty and the highest
climate impacts. This only happens when collective and
individual learning is simultaneously used to tackle adaptive challenges, while moving multiple times through
Kolb’s cycle, for example, experiencing concrete experiences, reﬂection and observation, abstract conceptualization, and active experimentation (Kolb 1984). This thirdlevel learning in the “Law of Requisite Variety” (Conant
& Ross Ashby 1970), “Breaking the Frames” is distinguished from the ﬁrst (“Framing”) and second
(“Reframing”) level (Homan 2001).
In learning levels, learning objectives (information transfer, skills and competency building, and mental model shift
and knowledge creation) are combined with delivery
approaches (instructor/expert, learner or team, partnership
or community centered) (Figure 2). The highest degree of
complexity is collaborative learning, where knowledge is
equally present in facilitators and learners. Knowledge is
created in collaborative, self-organizing processes.
Learning “breaks the frame”: a diversity of multiple perspectives is shared to generate new sets of meaning to produce
novel, effective behavior. To generate knowledge for wicked
or adaptive problems, collaborative learning is indispensible.
Collective learning and sense-making processes create new
views and mental models, forming more effective theories of
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Figure 2.
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Three-level learning (Vos 2013).

action (Argyris & Schön 1974, 1978; Argyris 1992).
Additionally, interventions in this collaborative learning
realm are inherently cyclical and nonlinear using self-organizing processes to create continuously new responses to
changing situations. These highly complex processes imply
an adjusted relation between citizens and policymakers or
scientists. Value creation takes place for society and citizen at
the same time (paraphrasing Staub 2012): a process of cocreation through every phase of development and realization
(Sanders 2006). From initiative (creating), design (making),
realization (adapting) to use (doing). Respond to climate
change requires technological and implementation breakthroughs in an open distributed innovation strategy
(Milford et al. 2008). Open source approaches are the way
forward, emphasizing interactive contributions of unexpected outsiders and ordinary citizens, loosened from established institutions. Climate adaptation is similar to
organizational learning in the weakness for and ambiguity
to urgent signals for change and uncertainty about beneﬁts
ﬂowing from implementing measures (Berkhout et al. 2006).
2.2.1. Design charrettes
Climate adaptation is a social learning process, locally based
and operating across multiple scales, actors, and institutions.
Design, dealing with wicked problems (De Jonge 2009), is
underrepresented. Design is a process of creating options,
rejecting parts, reconstructing and shaping, ﬁt to tackle
wicked problems with no single, deﬁnite answer (Rittel &
Webber 1973). Using design in collaborative processes is
therefore extremely helpful, allowing participants to contribute and examine problems from various perspectives.
Design charrettes (Lennertz & Lutzenhiser 2006; Lindsey

et al. 2009) deal in a practical way with wicked problems and
rapid change (Mandell & Steelman 2003):
Design charrettes are intensive design-based ways to
empower local expertise. In the process, community members and local experts are mixed with academics,
designers, and policymakers. This group designs and models a desired, but unforeseeable future. The impact is
twofold: collaboration and exchange leads to changed
social constellations and design propositions imply spatial
transformations. Condon (2008) deﬁnes nine general rules
for a good process. The most signiﬁcant are
(1) Design with everyone. Charrettes are integrative
and contain a variety of possible solutions. This is
intuitive and judging, which makes it accessible
for many. Everyone is a designer.
(2) Start with a blank sheet. Standing around the
draw-board with a large map of the site, a simple
action to overlay a blank piece of transparent
paper will invite and challenge all. Everyone is
invited to draw the future on the blank paper.
(3) Provide just enough information. Too much
information causes decision paralysis, but too
little leads to bad proposals. “Just enough” is
determined through expertise of the participants
in the form of concise and accessible maps and
schemes.
(4) Drawing is a contract. Drawings produced
embody consensus as experienced and achieved
by all. They form a well-understood agreement in
images. The drawings cannot be broken without
consent of the group and function as a very strong
commitment.
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If the design charrette is organized as a social learning
process, a variety of people feel free to participate and
bring expertise, experience, and knowledge.
2.3. The output
The outputs of the design process are resilient and adaptive
designs. This manifests itself through design proposals as
physical propositions enhancing climate adaptation.
Resilience thinking (Holling 2001; Walker & Salt
2006) about the city (Newman et al. 2009) focuses mainly
on mechanics of the city. It emphasizes analyses, understanding of the system, and operational improvements, but
hardly impacts city design. Resilience is “the capacity of a
system to absorb disturbance and reorganise while undergoing change so as to still retain essentially the same
function, structure, identity and feedbacks” (Walker et al.
2004; Walker & Salt 2006). It includes the ability to learn
from disturbance3 and is seen as a socioecological systems
property, allowing the system to bounce back and recover
from external shocks. Adaptability is the capacity of actors
to manage resilience (Walker et al. 2004). It collectively
determines whether crossing into an undesirable system
regime can successfully be avoided. Especially in times of
crisis resilience building through stakeholders describing
the system and its major uncertainties in future dynamics
(Walker et al. 2002) is essential. Under pressing conditions, increasing resilience understanding of knowledge
generation for rapid change and required social resources
and strategies to deal with true uncertainty must be
improved (Costanza & Cornwell 1992; Kates & Clark
1996). Dealing with natural disturbances when planning
socioecological, adaptive, systems, the “defeat disorder,”
assuming change and explaining stability, challenge
emerges (Gleeson 2008). Dealing with uncertainty this
must be replaced by the science of surprise (Wilkinson
2012), assuming stability and explaining change (Van Der
Leeuw 2000).
A resilient, adaptive city is capable of constantly changing shape under the inﬂuence of external shocks, while
relocating urban components when necessary (Roggema
2013b). Viewing the city as a swarm (Roggema 2012a)
diversity and modularity of city patterns must be
enhanced, contain (tight) feedbacks (Walker & Salt
2006; cited in Pisano 2012), and be redundant (Ostrom
1999). Redundancy provides the city free space to ﬁt new
functions, diversity enhances differences of urban objects
to create a larger modularity, enhancing the mobility of
urban objects. Tight feedbacks allow urban objects to
mutually react and develop self-organization. These properties guide resilience building in city design.
Resilient communities are more adaptive. Climate
adaptation is “an adjustment in natural or human systems
in response to actual or expected climatic stimuli or their
effects, which moderates harm or exploits beneﬁcial
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opportunities” (IPCC 2007) and is deemed necessary
since the inert character of GHG-emissions (IPCC 2001).
Moderate climate change is replaced by extreme, surprising weather events (Steffen et al. 2013). Moreover, change
is nonlinear, showing graphs in staircases, not in hockey
sticks (Jones 2010, 2011). This new risk landscape (Kahn
& Wiener 1967) demands to increase resilience.
Flexibility in planning as explored in Swarm Planning
(Roggema & Van Den Dobbelsteen 2008; Roggema
2012a, 2012b, 2012c) emphasizes the shift to an organic
paradigm (Brouwer 2011; Broess 2012) in which dynamic
open-ended solutions are beneﬁcial.
Climate adaptation is framed in between bottom-up and
top-down approaches, referring to social (focus on past and
present) and physical (focus on the future) vulnerability
(Dessai & Hulme 2004). Communities (“human, or social
systems”) are seen as a crucial factor in these deﬁnitions,
but in practice their role is weak as their involvement in
developing climate policies, contributing to research or
deﬁning their own climate-proof future, is limited
(Roggema 2013a). Climate change has long been thought
a scientiﬁc problem to be solved in a laboratory, but the
survival of the human race depends as much on co-evolution and the power to collaborate (Flannery 2011). Recordbreaking weather across Australia (Steffen et al. 2013)
intensiﬁes the need for innovative adaptation strategies in
land-use planning, adapting both built structures and ourselves (Pijnappels & Dietl 2013). Community action is key
to adaptation (CfES 2012). Citizens are scientists. In addition to economic and population decline, country towns
face pressures from climate extremes. This makes the community itself the greatest asset and source of potential
success in climate adaptation (Beer et al. 2012).
Adaptation is not always tangible, or it may be hidden in
measures taken in other sectors (Pijnappels & Dietl 2013).
Therefore, approaches and methods delivering tangible
results and involve the community, such as via design
charrettes, must be stimulated. The involvement of communities depends on the framing of climate adaptation. Frames
are “interpretive storylines that set a speciﬁc train of
thought in motion, communicating why an issue might be
a problem, who or what might be responsible for it, and
what should be done about it” (Nisbet 2009). Climate
adaptation ﬁts in the social progress frame, which aims at
improving quality of life, seeking harmony with nature
instead of mastering it (Nisbet 2009). If we connect this
to decision making in uncertainty about possible outcomes
(Thompson 2003), inspirational strategies, characterized by
“rich picture” drawing and learning-scenarios (De Boer
et al. 2010), are most beneﬁcial.
Adaptation is a continuous learning process and institutional change responding to new knowledge and changing circumstances, contrasting adaptation as result of
technical measures (Fünfgeld 2012). This gradual process
requires iterative, transformational change of systems,
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institutions, and communities to meet yet unknown solutions. Adaptation depends on people (Fünfgeld 2012).
Solutions are collaboratively determined using a variety
of information from different perspectives following the
characteristics of adaptive governance (Swanson &
Bhadwal 2009). Social adaptation (Horstmann 2008;
Fünfgeld & Mcevoy 2011) occurs at three nested levels:
the meta-level of values and beliefs, the conceptual, theoretical level, and the operational level of implementation
and decision making. In practice, however, it is framed as
institutional and not from a citizen’s perspective. Codesign, co-development, co-decision making, or co-learning is seldom and the “valve” of climate change
(Roggema 2012b) remains closed. This valve is only
opened when adaptation anticipates change as a social
progress problem and connects with the inspirational strategy (De Boer et al. 2010). Hence, the community is truly
involved and the citizen is seen as a scientist.
3. Case studies
The proposed framework has been used and further
improved in two Australian case study areas.
The City of Greater Bendigo is located approximately
200 km northwest of Melbourne in a bushﬁre-prone area.
Besides ﬁre hazards, the city is under pressure of heat
waves and, occasionally, local ﬂooding. These climate
impacts cause problems already, but these are expected
to increase in the future. Simultaneously, Bendigo is very
popular as a regional residential city because of the distance to Melbourne and its beautiful natural environment.
The fact the surroundings consist mostly of forest makes it
an extra attractive place to live, but it also increases the
risk and vulnerability because more people are exposed to
ampliﬁed risks. The popularity of the city for new residents demands a future vision how and where new residential areas must be planned. Climate change is seen as
an important factor determining the choices to be made.
The city has an active population in the form of environmental groups, collaborations of companies, public–private alliances, and youth involvement. This formed a
strong basis for developing and organizing a series of
two design charrettes in Bendigo.
The second case study has been executed in the small
town of Sea Lake, located approximately 400 km north of
Melbourne, in the middle of the grain belt of Victoria. The
town has to deal with extreme heat in summer, which
often leads to extended droughts and occasionally ﬁres.
The main problem for a successful harvest is the timing of
rainfall, which occurs every year around the same period.
The planning of farmers is tuned according to these expectations. Climate change however has changed the precipitation patterns posing new problems for the farmers in the
region. At the same time, the pressure on the community
is growing as a result of population decrease. Despite this,

the involvement of local people in planning processes is
high. In Sea Lake, local initiative is concentrated around
the Advance Sea Lake Group Inc., which brings people
together and coordinates local planning and economic
development processes. This group co-organized the
design charrette and provided the key participants.
In both case studies, the proposed metabolism framework has been used to identify the preparation as input,
the design charrette as the processing mechanism and the
design results as the output. In order to create the best
possible metabolism according to the objectives of social
and physical resilience, the input must be as sophisticated
as possible, the processing must be intensive, and the
output must be qualitatively as high as possible.
In the two case studies, social resilience is increased in
the preparation phase. Before the charrette, a bond is created
between participants, the practical process facilitation is
undertaken, and networking is stimulated. The potential
participants are invited in advance and in a personal manner.
The invited people represent a broad range of backgrounds,
from academics, students, and local stakeholders to citizens,
local experts, and government employees. It is important for
two reasons. First, the diversity brings the best possible
expertise to the table, and secondly, the mix of people stimulates exchange and network building among participants,
who formerly did not know each other.
During the process of the design charrette, the prearranged conditions are used as the basis for learning.
Existing scientiﬁc knowledge and the social constructs
are transformed during the charrette in new knowledge
and solutions. Learning occurs as a result of interaction
and working on scientiﬁc as well as local expertise. A
sequence of exercises enhances learning. Different techniques, such as creative brainstorming, designing and
sketching, and building models, provide the environment
in which this is encouraged.
As a result of the design charrettes, two effects became
visible. First, the content of design propositions represented improved physical resilience in the case study
areas. This is mainly expressed in the way spatial proposals create space for responding to and anticipating climate
impacts, such as bushﬁres, heat, or ﬂoods. Secondly, during the charrettes the social learning process itself has led
to new connections and collaborations, which enhance
capacity building and increase social resilience.
3.1. Input
The input side of the framework consists mainly of the
preparation of the design charrette. These preparations
aim to unite the participants and gather the right information. Moreover, the facilitation and program development
contribute to the social interconnectedness and preconditioned social resilience. The preparations were supported
through a design brief (Roggema, Jones, et al. 2011;
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Roggema, Martin, et al. 2012), in which the basic information about the design process, practical information, and
collected knowledge was brought together. The information
in the design briefs was gathered through collaborations
between local participants and experts, and modiﬁed scientiﬁc knowledge. The modiﬁcation into visual, readable
charts and maps was necessary to create a common language and to make information, which is sometimes difﬁcult to read, understandable. In advance of the design brief,
several groups of people were formed, who discussed speciﬁc parts of the design charrette input, such as climate
change information, current spatial policies, the program
and participants, and several others. This prephase already
increased the commitment of participants and made them
feel responsible for the quality of the results. It also led to
the development of social constructs that were absent
before and original innovative program elements that
were unique. Through the involvement of many different
groups of people in preparation for the charrette, the access
to social capital was eased in a natural way. Through the
talks with people involved, and via-via connections, the key
players in the local community were easily identiﬁed.
Because the groups preparing the charrette were different,
a wide range of opinions about potential key players were
given and, coincidentally or not, many times the same
names came to the fore. This secured the best potential
mix of participants, not missing any key player and direct
and indirect access to the available social capital. Finally,
identiﬁcation of the facilitator was a speciﬁc task, which
demanded rigorous deliberation. Often a designer is seen as
the natural facilitator of a design charrette, but as a general
rule the designers should be taken out of the design charrette lead. Even if the facilitator is a professional designer, he
or she needs to withdraw his/her design inﬂuence in order to
allow the participants to design for themselves.
As a result of the preparation phase, the design charrettes
in Sea Lake and Bendigo committed the right people, the
location and venue was related to the design problem, and
the concise program was organized in clear steps (Roggema
et al. 2013). Even without using the Resource Generator, the
best possible participants were selected and network building
took place before and during the design charrette. Especially
in Sea Lake the preparation took place in collaboration with
the Advance Sea Lake Inc. group, which consisted of core
people with access to social capital in the community. This
happened in Bendigo as well, through government representatives molding the ideal participants, for example, the people with access to social capital.

problem, and the policy. However, there are several steps
in the design charrette that stimulate learning more than
others. Besides the more traditional welcoming speeches
and closing presentations, the exercises in between form
the real platform for learning, collaboration, and exchange.
Three types of exercises have been proven to drive social
learning. The “30–30”exercise, as described before, allows
participants to deﬁne their community by looking back
30 years on four themes and look ahead 30 years. In
groups, people follow former group work by adding
ideas, memories, and concepts that together build up
their community, both as remembrance and as a projective
phantasy. The second type is sketching and drawing in a
different group on different scales. The fact that groups are
subsequently mixed and work on different scales ensures
cross-exchange between participants with different backgrounds, bringing different perspectives, especially when
changing scales of designing. The third way of collaborative design is the plasticine modeling. This is a tactile way
of solidifying ideas. During the modeling, people mainly
use their creative brain-half instead of their rational one.
This opens minds and allows people to add on to others
ideas. Because people work with their hands, they talk and
build simultaneously and the vision, already underpinned
and explored through the former drawing, emerges in 3D.
These three exercise types all stimulate exchange of ideas
and social learning among participants, not the least due to
a challenging time-plan and a relaxed atmosphere.
As result of these design charrette processes, we found
that (social) learning is enhanced in the following ways:
(1) New social constructs were developed (Figure 3).
Everyone participant built new networks.
Exchange between participants of different backgrounds, interests, and age emerged.
(2) Drawings and models were unifying elements
because everyone contributed and a strong

3.2. Design charrettes
The design process during the charrette aimed to encourage (social) learning with the purpose of creating a shared
vision for the future of the case study area. This process
differs for every charrette and depends on the people, the
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Figure 3.

Learning in action during the Bendigo charrette.
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ownership of both visuals and, more importantly,
the content visualized was vested.
(3) A very interesting mix of people with access to
social capital and resources attended the charrettes. A shared problem perception emerged and
was taken as the focus for the entire charrette.
(4) The tactile methodology, using drawings and plasticine models, added to the depth of learning.
Participants experienced multiple visioning
approaches, not only in talking or writing, but
also through sketching and building.
(5) Learning and re-learning occurred in a cyclic process. Kolb’s cycle (Kolb 1984) shaped the charrettes. While sketching abstract conceptualization
happened while reﬂection and observation
occurred during intermediate discussions and
ﬁnal presentations. Concrete experiences and
active experimentation took place during the
3D-plasticine modeling.

3.3. Output
The proposed framework deﬁnes as the output aspects of
physical resilience. In contrast with the current thinking
about urban metabolism, the output in our cases does not
have the objective to be reduced (e.g., less waste, less
outgoing ﬂows of water, energy and waste), but aims to
increase amounts, in our case an increase of the physical
resilience in the case study areas.
The question to be answered is whether the design
process has contributed to the development of increased
resilience and adaptive quality of the design propositions.
In the design propositions, resilience and adaptation are
seen as concrete subjects, which are used to create spatial
modiﬁcations and adjustments in the landscape. This
implies that, other than usual abstract goal setting and
complex deﬁnition debate, these concepts are translated
into propositions for changed land use and made explicit
in spatial interventions. In the two case studies, the focus
lies on climate adaptation and therefore the spatial proposals all include adaptation measures, but nevertheless, other
topics, such as trafﬁc solutions, social innovations, and
education and tourism, were also integrated in the designs.
The involvement of local experts and participants in the
design charrettes initiated this broadening of the solutions.
The design charrettes have delivered designs that
visually represent a resilient and climate adaptive future
for the local community in a broad sense. This can be
illustrated through the design proposals themselves. As an
example, one of the design propositions developed during
the design charrette in Bendigo (Figure 4), dubbed “the
Scarcer the Water …..”, enhances physical resilience
through (Roggema, Jones, et al. 2011):

(1) Increase the productivity both economically and in
agriculture of the landscape in and around
Bendigo, improve the liveability of the residential
and industrial neighborhoods in Bendigo, for
instance, through increased preparation for and
safety of built structures for potential impacts of
bushﬁres and increase sustainability, both through
improving the environmental quality (water, air,
and soil quality, and the clean supply of energy,
food, and water) and through behavioral change
and sustainable lifestyles of citizens.
(2) Stimulate the engagement of the local community in
contributing ideas and projects that improve the resilience of the area, for instance, through local involvement and leadership to be taken up by residents for
projects in the ﬁeld of ﬁre-protection, water-saving,
and ecological improvements. This way of engaging
local residents leads then to an improved feel of
responsibility for the quality of the environment and
development of a sustainable future.
(3) In the design proposition droughts, heavy rainfall
and preventing ﬂoods are anticipated through the
capturing and efﬁcient use of available water in
urban and residential neighborhoods, as proposed
in the Water Sensitive Urban Design program
(Wong & Brown 2009), and through enhancing
the capacity of natural waterways to store water,
increasing the ecological values, and extending the
functionality of waterways as a sponge.
(4) Dealing with heat stress, for instance, through
creating refuges in cooled buildings and preventing energy blackouts both imply an increase in
renewable energy supply. The design proposition
emphasizes this through introducing solar energy
plants in the surrounding landscape of Bendigo.
This not only mitigates future problems, it also
starts a process of economic growth and improves
environmental health.
(5) Introduce the use of visible icons for resilience,
such as the Bendigo clock tower, which is proposed to be operating as a water meter.
(6) To tackle food scarcity, which is expected to
become more important in the (near) future, the
design proposal emphasizes to encourage self-sufﬁcient agriculture and, as an example, create market gardens in residential neighborhoods.
(7) To become more ﬂexible en less dependent on car
use it is proposed to increase the infrastructure
speciﬁcally meant for public transport and to create commuting bike paths.
In another example, “Salt, Sky, Sun and Stars” (Figure 5),
one of the design proposals developed during the design
charrette in Sea Lake, proposes to increase the resilience
through (Roggema, Jones, et al. 2012b):
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The Scarcer the Water (Roggema, Jones, et al. 2011).

(1) The development of the tourism potential of the
town. The design proposition proposes the creation of an arts district in town, where a museum,
an outside movie theater projecting on the walls of
the old silos and art in galleries, is located. This
enhances the recreational potentials, which are
also underpinned by the proposal to develop an
eco-lodge at the edge of the lake, where the tranquility of the lake can be experienced in combination with stargazing the amazing night skies.
(2) In order to anticipate uncertainties of future climate impacts, it is proposed to diversify grain
farming in the area. Not only new techniques,
such as drop-irrigation and full automated harvesting, increase the resilience of grain production for
unexpected or long-lasting droughts, additional
farming categories, such as pigs, kangaroos,
chooks, and emu, are also part of the picture.
(3) The basis for education is already strong, but
requires constant improvements to stay competitive.
Therefore, innovative knowledge development,
linked to the local assets, such as astronomy, salt,

water, and energy-harvesting and -farming techniques and management, is suggested to extend the
existing secondary college and to attract students
from other parts of Australia and abroad.
(4) The development of a local, ecological community
garden, where native vegetation, the storage and
collection of rainwater and local harvesting of
renewable energy comes together. This garden is
also representing the community feel, where activities and voluntary contributions of residents can
come together.
(5) The harvesting and collection of rainwater in the
community garden must be accompanied by a
broader program, encouraging residents to take storage and efﬁciency measures in and around their
houses and a program focusing on public spaces
where water can be captured, such as natural waterways and creaks, and around industrial estates.
(6) In the design proposition, the harvesting of renewable energy, particularly through solar energy, is
located in solar plants near the town and, in combination with a wind farm, at the edge of the lake. The
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Figure 5.

Salt, Sky, Sun and Stars (Roggema, Jones, et al. 2012b).

collected surpluses of energy can be stored in the
available salt of the lake. This requires a new technique, which is currently under development and
could be further sophisticated in knowledge programs undertaken through the secondary college.
(7) In the town itself, the quality of infrastructure
must be improved, both in the quality of infrastructure (material use, realization of attractive,
greened roads, but also in the application of
place-making and way-ﬁnding improvements).

Besides the internal improvements, the connections with other towns and the wider networks,
through bus and taxi services with surrounding
facilities (such as the airport in Swan Hill) and
increased accessibility of the World Wide Web,
must also be enhanced.
The output of these design charrette processes delivers
design propositions, enhancing the physical resilience of
landscapes and towns for potential climate impacts
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through spatial interventions and adjustments in the environment. However, this, preliminary expected, result is
accompanied by an increase in social resilience too. The
networks and collaborations that emerged during the
design charrettes have been extended into business collaborations and public–private conjunctions in concrete
planning projects resulting from the design charrettes.
Moreover, the mutual community conversation in both
towns has led to increased awareness about potential climate impacts and the need to work together and make sure
the exchange of information and ideas continues.
In comparison with other planning processes, a distinction has to be made between other charrettes or similar
design processes and “regular” planning processes. In academic literature, design charrettes are only marginally represented (Sutton & Kemp 2006; Anderson et al. 2010) and are
predominantly discussed in a practical sense (Lennertz &
Lutzenhiser 2006; Condon 2008), except for the theoreticalpractical approach in the book Design Charrettes: Ways to
Envision Sustainable Futures (Roggema 2013b).
However, reports are published about the results singledesign charrettes have delivered. Many of these charrettes
have chosen a different theme as main topic than climate
adaptation, such as energy and spatial planning (Van Dam &
Noorman 2005; Provincie Drenthe 2006a, 2006b; Roggema
& Van Den Dobbelsteen 2006; Lab R+E+M 2008; Roggema
et al. 2008; Roggema 2009b; Grontmij 2010; Polman 2010;
Roggema & Boneschansker 2010; Sikkema & Lucius 2010;
Van Den Berg 2010), GHG-emission reduction (Condon
et al. 2009), nature and spatial design (DLG 2005, 2009;
Waddenvereniging 2009, 2010), urban design or redevelopment of urban environments (University of British Columbia
2004; Opticon Design Inc. 2009; Broadland Land Group
2010; Scottish Sustainable Communities Initiative 2010),
or, indeed, climate adaptation (Roggema 2009a).
Interesting enough, many of these concrete project
reports describe not only the development of a sustainable,
resilient or “better” design, which could be captured as
physical resilience, but also the increase of network connections, collaborations between partners that before were
ignorant and new found relationships, which points at the
increase of social resilience as a result of these processes.
The differences with regular planning processes are
more clear. Comparing the design charrette approach
with the development of the regional plan in Groningen
Province (Provincie Groningen 2009) and with the
Metropolitan Planning Strategy “Plan Melbourne” (The
State of Victoria, Department of Transport, Planning &
Local Infrastructure 2013), both these planning processes
can be characterized as an interaction by sending and
receiving. In several, very intensive steps, the leading
body sends out information, such as intended proposals,
for which they ask citizens to give their opinions and
responses. This encapsulates the thoughts of the most
active citizens on the content of the proposals, which
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then subsequently are improved by the governing body.
However, it may be stated that this way of “participation”
of citizens in the planning process may lead to an increase
in the physical resilience of the planned proposals
(although even so this may not be the case), it merely
does not enhance social resilience, because citizens are
framed outside the conception of design proposals and
only asked to reﬂect. The design charrette approach does
exactly this: it allows citizens to actively conceive spatial
proposals for an enhanced future resilience of their community and environment and while actively participating
in debate about the design, social learning occurs, which
gives the basis for an increase in social resilience.
Reﬂecting on the proposed framework for planning
processes, a grounded approach for creating a “metabolism” that is beneﬁcial for increasing both social and physical resilience is absent in many design charrette, or alike,
processes, and also not in use in regular planning processes.
Therefore, to harvest and improve the resilience in communities, the framework is an excellent tool that requires
thorough and rigorous applications in practical design trajectories and academic reﬂection on these processes.

4. Discussion and conclusions
The proposed theoretical framework we have presented in this
article is novel. This brings new questions with it. The coupling of social and physical resilience may be innovative, but
it is not yet extensively researched. The conceptual linkage is
grounded in practical experiences, but not yet theoretically
underpinned. The theoretical framework of inputs to a system,
processing of information and resources, leading to beneﬁcial
outputs is a positive framing and reuse of the metabolism
model. However, this model has never been meant to serve
in a participatory, social learning context. This deserves further
elaboration. Also, the theoretical framework is not yet ﬁrmly
grounded in social theory. This omission should and could be
repaired through further strengthening of the framework with
institutional economics, sociology, and political science,
among other scientiﬁc ﬁelds. The social learning power of
charrettes is well known, but scholarly underdeveloped. It is
recommended to intensify action research programs in which
empirical ﬁndings are brought to a level that generates a sound
theoretical and academic understanding.
The theoretical framework we have presented in this
article supports local communities to improve their preparedness for climate impacts. The used model is derived
from urban metabolism. In our framework, the core element, for example, the place where input is processed to
become output, is the design charrette. During the charrette, input resources that, for example, the selection of
participants and the quality of preparations, are processed
in the charrette environment and deliver outputs in the
form of improved resilience and adaptation of design
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propositions. As demonstrated, the processing only takes
place when deep learning is encouraged in the charrette.
In the framework, the objective is to provide the highest quality input, for example, the best possible conditions
and involve the best social “capital.” The output of the
model needs to create the highest achievable resilience and
adaptation. In terms of metabolism, these ﬂows must be as
large as possible that contrasts with the purposes in the
original metabolism model, which aims to reduce incoming and outgoing ﬂows.
When community resilience and adaptive capacity is
sought for uncertain and unprecedented climate impacts,
deep learning, including transformative processes, is
required. This is necessary because of the new types of
problems we face. The best results for dealing with
wicked problems are achieved with community-based
adaptive learning. The design charrette overcomes everyday barriers, such as “closing the ranks” behavior that
occurs in many organizations, which stand in the way of
reaching innovative and ground-breaking solutions.
The design charrette delivers tangible results in the
form of adaptive spatial plans and visualized futures that
are collaboratively developed using expertise and ideas of
citizens in combination with an academic understanding of
the problem. This approach is locally oriented, as local
climate problems require local adaptation and the ideas
and contributions of local citizens.
Notes
1.

2.

3.

A design charrette is deﬁnes as “a collaborative design and
planning workshop that occurs over four to seven consecutive days, is held on-site and includes all affected stakeholders at critical decision-making points” (Lennertz &
Lutzenhiser 2006).
The 30-30 exercise is asking participants to look back
30 years in history and describe how technology, social
aspects, technology, and climate appeared, describe the present situation, and imagine how these themes would turn out
30 years in the future.
http://www.resalliance.org
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