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Abstract. This paperaims to establish a betterunderstanding of the a daptation potential that can
be provided through the use of Neighbourhood Sustainability Assessment tools, and how the
adaptation effects and is affected by stakeholder collaboration and learning issues provided
through the use of Neighbourhood Sustainability tools. An analytical framework will be
developed whichreviews of concepts and theories of system approach to adaptive management
is presented. Characteristics of system approach and adaptivemanagement are discussed across
the stages of the development process, considering feedback from each stage. The framework
will then be applied using BREEAM Communities tool, which illustrates that social adaptation
indicators have been considered, but they need more enhancement in the long temm. The paper
concludes thattheapplication ofthe framework that has been developed could enable evaluation
of the influence of sustainability assessment tools at neighbourhood scale on organisation,
participation, monitoring, risks assessment and responsibility issues towards the adaptation
process at different stages of sustainable built environment.

Keywords. Neighbourhood Sustainability Assessment Tools/NSAs, Adaptation to Cc,
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1. Introduction

Discussions on cc adaptation have occurred to a great extent outside of focus of the talk about sustainable
development [1]. But sustainability is all about change and the ability to maintain to live with change.
Confronting change and maintaining adaptation to it is a primary condition in understanding the
sustainable resources management as a complex system [2]. It has been acknowledged that existing
sustainable development approaches cannot be successful without taking into consideration the risks
associated with the impacts of climate change (cc) [3], and interaction with human thinking and attitudes
to influence the adaptation process for both the physical and social context. There is, however, a lack of
knowledge of how sustainability can be used to manage cc impacts[4], particularly in the social context,
in which [5] demonstrates that the social sustainability concept is a concept in chaos. In this paper,
Neighborhood Sustainability Assessment tools (NSAs) are presented as systems that might hold
potential to adapt to cc in physical and social context [6]. The focus in this paper is to analyse the social
context and how it adapts, to address the adaptation of humans (social networks) to climatic events [7];
whilst assisting with general sustainable development [8]. However NSA are complex systems and it’s
argued that the need investigation follows from the lack of social aspects of sustainability in this
sustainable tool that is chosen for the study BREEAM Communities (BC), and in other tools [9], through
adopt a system approach to facilitate the understanding of the social complex. In general, it is found that
BC focuses more on the social indicators when it comes to issues as community participation and
consultation plans than the other two tools [10,6]. With an important research priority for the study of
sustainable systems is development of modelling and decision-making approaches that support dynamic,
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adaptive management rather than static optimization [11]. The framework is based on the system
approach to analyse/evaluate the BC system, to understand the influence of the application of this tool
on the dynamic decision making, and the adaptive management as a complementary approach. At which
this has made the sustainability context as important for the study to learn of how the application of the
sustainability tools affect the adaptation process, and to also diagnose areas that are still ambiguous and
that need more investigation in practice. According to [12] the system approach is known as a strategy
that can be used to explore the systems functionality and response towards various changes, and it is
constructed on the base that the understanding of the system responses should be done in a
comprehensive way and not in isolated components. The system approach framework has been utilised
by various scientists and resource managers to better recognise the ramifications of the management
studies [ 13], with roots in early work in biology, cybernetics, economics, mathematics, and information
theory [14]. Literature shows that the system approach components and characteristics have advantages
to guide the sustainability process, as the following points indicate:

System design & organization: The system approach concentrates on the organization of the system as
one structure or as an entity [ 15], by the integrity of its components [ 16]. To think with a system view,
connectedness, relationships, and context should be considered [17], to provide a comprehensive
analytical framework. Ermoliev [18] for instance, demonstrates that using system approach can be
effective for the management of a basin’s environmental system, through its incorporation of individual
system components and their interaction. /nferaction among components and operation. When a
problem occurs, and there is a need to conceiving it in a systemic term, the concern is mainly about the
way the components work together/interact to achieve a particular target [ 14]. These interactions, as
demonstrated by [18], are complicated not only because they simultaneously involve various system
components but because they dynamically occur over time. This task requires a system approach [19],
especially that the systems thinking has generated a design high-leverage intervention for problematic
system behavior [16]. And understanding these interactions across scales can support to resolve
complexity in resource management systems, and provides the stakeholders with a mutual contextual
understanding [2].System output and response: The system approach is a useful approach that helps in
preparation of various solutions for systems that are complex and ambiguous [ 12].For instance, in energy
management, when system approach is applied, the propositions of the appropriate technical and
managerial interventions which affect the energy consumptions, and the structure of the enterprise as
well as the behaviour of operators, middle managers, and top managers, should be considered [20].
Following a brief literature review of the importance of systems approach, evidence shows that the
system approach can simply mean that every system should be studied as a whole entity that constitutes
parts that integrated together to achieve a certain output. The systems approach focuses on the analysis
of inputs, process, and outputs as major phases/stages for the analysis [12, 21, 22], with understanding
the feedback for the review actions [21]. However, and despite the importance of system approach in
analysing systems in a systematic way, the adaptive management can be as a major concept that
associates with the adaptive behaviour and facing change and uncertainty. Linkov et al [23]
demonstrates in his study that to achieve adaptive management for different environmental and social
scenarios, it is essential to reduce the present uncertainties and to raise the awareness and learning levels
to provide people in the decision making with new knowledge. The study of Adaptive management aims
can play a substantial role in the sustainability and management process. The application of the adaptive
management integrated with the system approach could be a beneficial for various reasons, including,
Firstly: to raise awareness about the understanding of complex systems and management as continuous
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learning process rather than fixed matter [24]; Secondly: the recognition of behaviour and resistance to
change is essential with complex adaptive systems [25], and that requires the involvement of key
uncertainties, and continuous monitoring [26]. Thirdly: in dealing with complexity and ambiguity, and
inboosting the capacity of adaptation whether through collaboration, evaluating outcomes and link them
with the potentials goals [27] are central and they should be adopted as components of the system. So,
the hypothesis for this paper is that the system approach and adaptive management could be combined
to provide the basis for exploring the issues that can be used to enhance collaboration and learning using
NSA tools to address adaptation to cc. These issues can provide information and demonstrate
questionable issues, to address the stakeholders’ collaboration and learning process, as vital components
that required in the context of adaptation to cc.

2. Application of systems approach and adaptive management

Its acknowledged that using both system approach and adaptive management in an integrated way, is to
demonstrate how the collaboration among various participants of stakeholders and learning are being
depicted in the context of sustainability, and advance the adaptation to cc. It should be said that before
exploring the system approach and adaptive management, the definitions of the main points of and
sustainability assessment tools, stakeholders and collaboration & learning need to be clarified here.
Stakeholders are individuals/groups who affect the regulations and organizations with their preferences
and decisions [28]. The stakeholders as - individuals, groups within society, organisations, and
governments - are making the decisions on adaptation [29]. And the ways these stakeholders are
structured are important to communicate knowledge, ideas and perspectives across scales and
communities [30. For example, in the construction industry the structure of stakeholders involves
clients, end-users, designers, consultants, facilities managers, contractors, subcontractors, government
agencies, and general public...etc. [28], to exchange the knowledge and information that needed in the
decision-making process. Collaboration & learning: Adaptation is a dynamic social process, and the
ability of the societies to adapt depends on the ability to act collectively [29]. That the collaboration
between various professions is vital in facilitating more preferable performance through sharing best
practices [28]; and also, through collaboration, the capability to access different assets and resources is
included, and influence the actions to assets and resources management [30]. And this issue is not only
including the internal communication among the various stakeholders, but also considering the social
networks and how they tie to external agent is important for adaptation process and coping strategies
[31].1t’s acknowledged that learning is essential element to be considered accordance to its importance
in adaptation and in construct a common understanding of the complex matters that face uncertainty
[30]. And this why in the environmental and natural resource management literature, there is a need to
understand learning as efficient measures of coping with social and ecological complex changes [31].
By understanding how the social learning about adaptation to cc is existed across a range of disciplines
of the decision-making process. Finally, the adoption of sustainability assessment tools can provide
support in adapting to cc, through their effect on managing resources [7], if this issue has addressed the
linkage and analysis of the social context with both the immediate and long-term consequences of cc
impacts [32]. The scale of neighborhood can be essential in addressing the sustainability in the physical
neighborhood and community asset and the interaction between them. This scale, is regarded as the most
effective at which to take account of linkages among the different parts of the urban system, such as
population, buildings, land uses, transportation, water, energy, biodiversity, air, geology, and
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topography [9]. Regarding the scope of neighborhood sustainability assessment tool/NSA, it can be
considered as a tool that evaluates the performance of a given neighborhood against a set of criteria
[5,9]. It should connect environmental and social dimensions, and also offers a social learning capability,
particularly learning from policy initiatives [33].

e Design phase: The integrity of the system’s components is the feature that making the system
recognized [16]. When following the essentials of the system approach, the identification of
stakeholders is emphasized and sustainability issues in the management as a fundamental step
is defined [21], and also assures the interdependence procedures that associate with the
organisation between the social structure and the environment [ 15]. Hopkins [12] argued that
the integration between science and policy is a substantial case in directing an integrated
governance system, and constructing a required action plan. Adaptive management and the
systems approach share the common philosophy that the process of management should be both
social and scientific, and should involve stakeholders in structuring conceptual paradigms [34].
The integration among various stakeholders is a key issue for system thinking socially, with
various stakeholders whether social or scientific should be included in the process of structuring
the policy in practice. This constitutes the first part of the systematic thinking approach, and
integrated with this issue is the how would the understanding of various stakeholders to the
other environmental inputs such as physical resources, natural resources and the climatic
impacts and threats, affect the whole system socially. But, in this context, system approach
doesn’t consider the stakeholders’ mapping as a necessary matter, compared with adaptive
management which recommends the investigation of the social networks [34] and the extensive
collaboration among the various involved people [35] to realise their needs and choices. Further,
many unprecedented ideas and options could be produced with the participation of various
stakeholders in the decision making [23]. For instance, in water management, and in particular,
water supply, stakeholders include the municipal water utility, key water quality or regulatory
agencies, private water market suppliers and civil society organizations [30].Therefore, it is
important to include the stakeholders that are directly related to the management and others who
are not in direct relation. This will enhance flexibility, which will enhance institutional
flexibility, a component that encourages adaptive management [34]. Finally, the identification
of threats, according to the system thinking [23], has to be carried out before the formulation of
the sustainability policy, and this is considered through data and past knowledge that to the
degree and uncertainty of scenarios [35].

e Operation phase: In system approach, there is a transformation process that happens to the
system, accordingly to its openness with the environment for inputs, to produce the outputs [36].
It is argued that for assessing the management according to the system approach, the
development of the required model or system should consider that the various inputs are
changed through the managerial functions of planning, organizing and controlling, which they
consider vital points in management operation. At the beginning, in the planning stage, the
system should provide a clear plan that constitutes measures and practical indicators, assessed
afterwards and be used to monitor the progress. These points are also connected with each other,
and any change that happens to one of them, can consequently affect the other. For example, in
water management, institutional arrangements for instance can affect an organization or
community’s capacity to adapt to hydrologic variability by identifying and defining the roles
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and responsibilities of core actors in water management [37]. Therefore, it is a crucial aspect
when setting any criteria to think about the broader relationship between the impact and its
cause. For the social part, the interaction among various individuals/stakeholders need to be
understand, not only at the same level, but also among various scales. In order to lessen the
complexity that might happen, the system approach allows the consideration of the system
design through gathering more than one issue whether social or technical in one indicator, and
to minimize the number of indicators in the decision making [21], which this issue is part of the
sustainability thinking. These formulated indicators can be evaluated to understand how
relevant they could be for the intended scenarios [34]. Monitoring the systems operation and
identifying the challenges that might be faced through implementation can also show the
responsibility and the degree of the commitment amongst participants. System thinking can be
significant in generating highly efficient interventions to problems related with system behavior
[16]. Monitoring and assessing the optionsis highly important matter. Linkov et al [23] indicates
that ‘‘monitoring and evaluation of the options and plans are required, to define which option
performs the best. This is by far the most heavily emphasized aspect of adaptive management’
’Because, adaptive management seeks the appraisal of the outcomes of management in relation
to particular primary goals, and encourages not only the assessment of the required action, but
also the alternative actions simultaneously. Adaptive management mainly depends on assessing
the external factors and then designing more than one option to overcome the uncertainty.
Continues evaluation should be corporated if an active adaptive management is aimed for and
this again should be conducted in social and environmental issues. Further, the adaptive
management differs from the system approach that it deals with the uncertainty issue with more
emphasis, and assures its inclusion within the system planning and management. This
necessities that the communities should be able to access timely hazard information to enhance
the react to climate threats [30].

e Outcome phase: The evaluation of the outputs of management process is a key matter for both
the system approach and adaptive management. Response towards the results of the system and
how that affects people’s life and the physical outcome is of major importance for addressing
the function of the system and its dynamism. Basically, the solutions for various environmental
matters could be explored and achieved where the interaction between peoples’ attitudes and
ecosystem is recognised [12]. When considering the system approach in the management
process, the output for the social context is being influenced by various aspects that happened
earlier, whether through increased the level of knowledge as an outcome of the integration of
thoughts and attitudes for the collaborated stakeholders. This will not reflect the households
only as the end users of the services, but also, the mangers as they are in direct contact with the
local people and their needs. This will indicate how the long-term sustainability is affected by
the pressure that has been put/impacted by the human activities, by which in particular affects
the ecosystem structure and functioning, diversity, buffering capacity [36]. As mentioned earlier
precise planning, collaboration, and evaluation are required to get the best adaptive outcomes
[35]. There is also a need to monitor the performance of the outcomes services and evaluate the
level of response for the people when they utilize these services. Through the monitoring of
outcomes, adaptive management promotes improved understanding about the action works the
best and why. Careful monitoring of these outcomes can increase the scientific knowledge and
also assist in adjusting polices or processes that formulates the iterative learning process.
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e Feedback: It is argued previously, that the evaluation of the outcome of each stage of the
development process is essential for adapting the components and their interaction to various
scenarios. However, it’s critical to understand the relation among the outcomes of each stage
and their consequence on others, whether negative or positive. Because, a crucial aspect of
dynamic models is feedback loops, depending on whether they are positive or negative-, can
result a system change through moving it towards a new position [34]. In this regard, a need to
think of the alternative options and the consequences on people and physical components,
should be seriously addressed from the initial decision making, as significant matter in adaptive
management. The selection of alternative options is efficiently performed by people that
associated with decision making when they have been incorporated with the inputs of the experts
[23]. Alternative options are taken from pre-existing knowledge, but the uncertainties that can
be caused socially from uncertainties in human response like future values and objectives [39].
For instance, the actors in the management system must be able to process information and draw
meaningful conclusions from it [24], to update the actors and prepare them in the design phase
or the outcome. In this view, sustainability reporting can be used to provide information about
challenges and achievements to the stakeholders, associating the company with sound
environmental management and sustainable activities [21] to preserve the continuous
communication and explicitly modify the actions to address the effective response. It can be
seen that there are many common components shared between adaptive management and system
approach that are considered vital procedures [35]. However, it seems that the adaptive
management priorities resilience and adaptation principles as most vital concepts, while the
system approach focuses more on the decision-making principles and sustainability issues. As
figure 1 shows, and to analyse the two social adaptation issues (collaboration& learning) in the
development design, operational, outcome phases, and feedback, both system approach and
adaptive management are used for the analysis. Each phase isanalysed as it is being a sub system
that consists of inputs, process, and outcomes according to the system approach structure, and
then apply/integrate the characteristics of the adaptive management.

How does the management be [

operated in the context of P Ny
planning and implementing the y/ AN
adaptation plans? NN\

How does the initial design
phase be grganised and | Feedback / | How efficient the output is?
advanced the social networks Y, | And how to advance
ing for 7 continuous awareness for
< | Design Phase |‘ | _Oupur l 1> adaptation?

Dl e S How do the feedback among
(_ Collaboration Learning

~ gy ° stages advance the review
—=-—Pand update for the

\ / adaptation?
SOCIAL
ADAPTATION

Figure 1: Framework fortheanalysis of social adaptation in NSAs

3. BREEAM Communities

Inthis section, the two approaches will be used to depict the adaptive complex context of BC as a system
that combines the decision making process, management process and sustainability measure targets,
functioning as an integrated system, for dealing with the social needs and preferences in short term and

26



=2\ TECHNIUM TechniumVol. 2, Issue 4 pp.21-32 (2020)
\_U ISSN: 2668-778X

WWW.techniumsci ence.com

long-term of neighbourhood scale built environment projects. As pointed out in the description of the
framework, this conceptual framework was developed to analyse and diagnose the points that relate to
collaboration and learning and knowledge gained as an outcome of each stage of the development
process. Based on the difficulty of incorporating all the development sectors in this paper, the water
sector has been elected as an example for analysis, and also because that a key matter confronting the
management of UK water resources connects to how the water sector is structured and governed [40].
The process for applying the system and adaptive management approaches for the analysis is described
below.

Design phase: BC assessment tool is structured to bring together divergent community members
in the consultation plan such as occupants, representative consultation groups, local authority, and
specialist service and maintenance contractors. It is acknowledged that the consultation plan has been
arranged according to time table and identification of how the local community and stakeholders could
participate when the feedback is gotten. With respect to water, the consultation plan should consider all
the physical and social indicators, for instance, Ecology strategy, Consultation and engagement, Flood
risk assessment and Landscape measures, Design review and community management of facilities.
While these measures are acknowledged, but there is no indication that the Water Strategy is a part of
the assessment issues included in the consultation plan, in spite it is one of the major indicators in BC
Significantly in the tools manual, it has mentioned that ‘‘The water strategy aims to ensure that the
development is designed to minimise water demand through efficiency and appropriate supply-side
options taking full account of current and predicted future availability of water in the area’’. Analysis
of the adaptive management approach at the design phase shows that the collaboration process is
extended, and involves the minority and 'hard to reach' people such as old people, youth, people with
disability and others who have restricted time to be involved. Following consultations sessions - part of
the consultation and engagement-the feedback is given to the consultation group. In either case, this
issue is important in both system approach and adaptive management. Adaptive management needs to
be more influenced in the consultation plan when it comes to the risks evaluation and monitoring through
including more centralized efforts around facing water risks, whether in flood or drought context. The
risks indicators need to be rooted and linked more with the social consultation and engagement, and
management as well, to create a stronger linkage between physical/technical and social learning issues.
Itis essentially, because management learning occurs at lower levels of society and is associated with
shorter time and small spatial scales [31]. But it can impact on longer term behavior in other spheres of
life. Further, it indicates that climate forecasted and warning services should be incorporated with a
higher level of supportive government coordination and technical support, and more understanding the
interrelation among social participants’ parties. Also, it seems there is still a lack in setting clear plans
for water management process in linkage with the demand and technical issues, considering the cc
impacts scenarios. Table 1.1 shows the issues that need more investigation in BC with respect to the
system approach and adaptive management.

Operational phase: Three indicators are included to influence the operational process in BC
straightway are: 1) Consultation and engagement, 2) Design review and 3) Community management of
facilities. With acknowledging that the last two indicatorsare OPTIONAL despite their importance. The
analysis of these three indicators according to the system approach shows that the community and the
various stakeholders participate during the design process of the development, the review of the master
plan design, and finally, in developing and managing the community facilities. Again, the
communication among community, stakeholders, authority and experts are seen to be essential. The
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needs, opinions, and knowledge of the community have been importantly indicated in the engagement
stage, and then they have been reviewed at the review stage with the experts as the latter’s responsibility
is to appraise the whole design and its quality, and finally inform the participants with review results.
The experts are the people who independently work and to not belong to local authority or the
developers. Nonetheless, it is still not clear how the consultation and engagement stages focus and
discuss the technical issues and adaptation choices that conduct for critical sectors as water. Mostly
because these meetings and discussions are indirectly undertaken among the local community and
experts on one hand, and the experts and local authority on the other hand. So, if the experts are having
the final decisions in design review stage, it is not obvious how that will be translated to the community
and other stakeholders, and also whether the opinions of the community are considered back in an
iterative learning process, or itis just limited to the form of informing, withoutinterfacing or undertaking
more consultations. Both feedback and evaluation of development proposals’ choices, are rooted in the
system approach and adaptive management. To address the required level of engagement for adaptive
management, there might be a need to clarify the required social structure of community engagement
and its relation with other parties of BC It is important to ensure that enough knowledge is available to
address appropriate cc impacts, particularly for the long-term adaptation process. The relationship
between the local community and other groups involved in the management of the water resources need
to be addressed in more detail. The provision of alternative management scenarios through the inclusion
of water indicators have been included within a comprehensive physical management plan in BC. This
plan addresses water management in terms of supply, consumption and disposal characteristics. The
landscaping, planting, availability of water collection facilities, rainwater harvesting facilities are all
included within the management plan which aim to minimise water demand and protect watercourses at
the neighbouring site. These strategiesare extremely important for the context of cc adaptation, but there
is still a need to understand how the relation between the water maintenance process and the community
management is conducted in practical terms. Despite BC has required the inclusion of all community
facilities to be managed during the construction phase, through the prepared training and users’ booklets
to the responsible group for the operation and maintenance of the community facilities. For the
community engagement, both developers and authority are giving the support to an existed community
organisation thatis called ‘‘Community Development Trust’’. The community development trustis ““ an
independent community organisation that works with the public sector, private businesses, and other
community groups’’. Yet, there is no specific indication within the tools’ manual to whether this
organisation can influence the decisions that associated with multi-scale interaction among the
participants to develop and manage the monitoring of the water facilities in the short & long term.
Outcome phase: According to the system approach, it’s expected that use of neighbourhood
facilities and services, when BC is incorporated should make community more satisfied with physical
outcomes of a built environmental projects. This is argued in the Demographic needs and priorities
indicator which identifies that development plans for setting and equipping the neighbourhood with
required services and facilities that are derived from the local needs, is importantly placed. The
prominence of this issue, is also confirmed in the Delivery of services, facilities and amenities indicator,
but there’s a lack across the indicators with a view to link the performance of services and long-term
adaptation, through organizing monitoring reports after the occupancy stage, and whose the
responsibility for this lies with. With regards to adaptation, concerns are raised regarding continuous
evaluation for the neighborhood facilities performance and also people’s satisfaction after usage,
including the implementation of longer-term monitoring. Local residents and users could perform these
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Feedback: The feedback among stages has been implicitly mentioned above in the three previous

points. Analysis among the stages, where it can be achieved boosts the interaction between the
consultation and engagement indicators with the community management from aside and with water
management indicators on other side. For instance, we can see the linkage and the feedback process
between the actions in consultation plan and design review stage, as mentioned earlier. But, the
mechanisms to depict the feedback process from the outcomes of community management to the ideas
and knowledge in the consultation plan and engagement, and vice versa are still insufficiently covered
matters. Issues that are diagnosed and illustrated for all phases are illustrated in Table 1.1 below.

Table 1.1: Theidentification of issues that need more investigation in practicein BC

Phases Issues that need more investigation in relation to collaboration and learning in BC
System approach Adaptive Management
Design Community participation in the decisionmaking | Inclusion of climate scientists and identify how they fit n the
Phase and how it is affected by various issues as | consultationplan andinteract with the other participants,
participants identity, number,..etc. Role of theassessors’ team to address focus on advancing the
Methods applied to avoid conflicts among the | link between water managementand CC,
stakeholders, The amount of consultation processes on cc impacts and
The inclusion of indicators and associated aspects | potential threats,
as water strategy in the consultation plans, and | The ways climate forecasting and waming services be
designed workshops to better understand these | included with a higher level of supportive government
indicators, coordination and technical support,
The focus on the cc and adaptation strateges | Settingclearplans for water management process in linkage
within the consultation plan with the demandand technicalissues,
Operation | Communications and meetings among the local | Multi-scale interaction among the participants, regarding
phase community and experts’ interventions, monitoring in the longterm,
Mechanisms thatshow theinteraction amongthe | Provision of alternative management scenarios, for water
sustainability assessors with local community [ management consideringthe cc andrisks scenarios,
and authority, The ways local community and stakeholders participate in
Conflicts management regarding priorities | short/long term management, and how they can access this
physical actions and sustainability indicators, information, particularly whenrisks occur,
Local government coordination and technical | The existenceof monitoring and evaluation plans,
support organizations, Increased/continuous training programs for communiy
groups
Outcome | Mechanisms forreceiving technical support, Organizing monitoring reports after the occupancy stage,
phase Improvepublic health surveillance, Community understanding the technical issues and fixtures,
Government/authority role in support the water | Public information on flood hazard and evacuation,
supply and sanitation management,
Feedback | Inclusion of post occupancy stage in water | Feedback from the experts to the local community in the

governance plan,
The review of progress as reports,
Updatethe consultation plans,

consultation and management process,

Update the consultation plans and management plans based
on sustainability reports of the outputs’ performance,
Inclusion ofplans for health surveillance issue as indictors.
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4. Conclusion

A framework has been developed that could be used to evaluate of the influence of sustainability
assessment tools at neighbourhood scale on organisation, participation, monitoring, risks assessment
and responsibility issues towards the adaptation process at different stages of sustainable built
environment. The paper demonstrates that the adoption of a system approach and adaptive management
process provide a useful means for exploring and enhancing stakeholders’ collaboration and learning in
a systematic way. Adaptation to cc requires studying the different components in detail to understand
holistic view, and analysis is complex which the methods can provide a solution for when combined
[41]. The system approach, in particular, makes analysis easier, through exploring functional thinking
in design, operation and outcomes stages, and provides feedback. Through the application of the
proposed framework it has been found that Neighbourhood Sustainability Assessment tools have the
potential to assist with cc adaption, but lack a focus on social sustainability which requires further
research. It has been found, through the application of thisframework to BC, that there is a consideration
of system thinking principles for integrating the social networksand physical measures to effectively
address short term adaptation, in various development stages. The application of adaptive management
shows that more investigation is required to explore the iterative consultation process, considering
climatic threats, and setting clear plans for water demand management particularly in the design phase.
At the operation stage, the provision of long-term monitoring plans for water management, multi scale
integration among the various participants regarding the long-term accessibility to information, and
community management plans should be explicitly indicated. Monitoring reports, the level of awareness
of climate impacts, and risks, and responsibility tasks for community and other stakeholders in the long
term at the output stage also require more emphasis. Feedback analysis shows that the feedback from
the community management at the design phase should be taken into consideration in both short and
long terms. All these points are recommended as necessary issues that impact on collaboration and
learning which are essential for long term appropriate cc adaptation
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