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Abstract Rapid urbanization in combination with unsustainable production and
consumption patterns leads to the generation of substantial amounts of urban waste.
The circular economy promises to bring solutions both with top-down and with
bottom-up activities. The former relate to the implementation of policies which are
based on the waste hierarchy principles by local governments, whereas the latter are
about the adoption of circular business models by urban stakeholders. However, a
circular economy does not automatically endow cities with inclusion or resilience
against shocks. Consequently, any decision which relates to such a transition is
not trivial. This chapter presents an integrative framework to assist urban decision
makers in considering inclusion and circularity simultaneously when developing
urban waste management systems where urban regeneration has a central role. The
framework places explicit attention on improving the accessibility of social groups to
various forms of capital and stimulating the development of local economies through
improved circulation of resources and information within the urban fabric.
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1 Introduction

Realizing inclusive circular cities aims to eliminate linear waste flows in which the
development and management of urban waste management systems (UWMS) as
resource collection and distribution networks play an important role by involving
various societal stakeholders, including vulnerable ones. Since the establishment
of waste sorting facilities along with waste-to-energy plants represents a long-term
investment and any transition to a different type of waste management system is
hard and costly, potentially harmful lock-ins due to the construction of a suboptimal
waste management infrastructure should be avoided. This is particularly important
in countries where substantial power asymmetries between urban actors might exist,
where the design process may get politicized, and where consultation with local
stakeholders can be easily overlooked. Consequently, UWMSs need to be developed
along circularity principles whereby all stakeholders act responsibly and adhere to
inclusion principles, such that vulnerable but relevant groups can also do their say;
that task is not easy to achieve.

This chapter aims to establish a framework to study the development of UWMSs
in which both circularity and inclusion principles are respected. Section 2 introduces
a design procedure, called the Double Diamond, and subsequently applies it to (a)
discover the implications of the key circularity and inclusion principles in an urban
context, (b) define the resulting design requirements, (c) develop a rationale for key
input and output elements to assess the circularity and inclusion of UWMSs, and
(d) deliver a final framework based on these suggestions. Finally, Sect. 4 discusses
the implications of the framework and highlights that circularity and inclusion both
provide important guidelines for the development of UWMSs which can boost the
sustainability performance of cities. In Sect. 5, conclusions are drawn.

2 Applying the Double Diamond to Produce a Conceptual
Framework

2.1 What is the Double Diamond Method?

The Double Diamond (DD) method is a design-based research method known for
its diverging and converging phases in which a problem at hand is explored and a
solution developed (British Design Council 2007). The consideration of diverging
and converging features of the DD method fit well with the purposes of this chapter
because the challenge which needs to be solved has three tiers. The first tier is making
a conceptual linkage between circularity and inclusion across different levels (city, its
UWMS, and actors and physical facilities). The second tier is the contextual embed-
ding for a clear translation of the circularity and inclusion principles into integrated
UWMS:s. The third tier is the tailoring nature of the chosen design approach: it needs
to be applicable to different urban contexts and adaptable to various requirements.
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These three tiers benefit from an open consultation step followed by strict evaluation
steps.

The research design based on the DD method follows four consecutive phases.
The discover phase is a first diverging step where the dimensions of an existing
problem are investigated. In the define phase the emerging opportunities to deal
with the problem are analyzed and synthesized into a development plan. This plan is
then used as input for the develop phase to initiate, elaborate and evaluate the ideas
for their usefulness. Finally, the deliver phase guides the implementation of the ideas
by iteratively building and testing the chosen design. The next section explains how
these research steps evolve.

2.2 DD as a Research Process in Four Phases

To facilitate going through the empirical steps, this study was conducted in three
workshops with researchers of the Inclusive Wise Waste Cities (IWWC) project
by following the research setup shown in Fig. 1. Each phase in this research setup
included methodological choices which require justification. Below, the main points
are described and tagged with brackets [...] corresponding with the numbers of Fig. 1.

Discover phase: Here, an actual problem analysis was set prior to the design-
objective (DO) and guided by a combination of secondary and primary research.
It was important to set aside any prior assumptions about the problem so that the
relevant circularity and inclusion requirements for an UWMS could be identified
(e.g., via second-hand data derived from other studies). General insights regarding
circularity and inclusion were identified from literature study and presented above
in Chapters 2 and 3. Thereafter, specific characteristics of UWMSs were identified
during a brainstorming workshop among six IWWC researchers.

Phase 1: Phase2: Phase 3: Phase 4:
Discover Define Develop Deliver
o) G
& %, & %,
& . & A
S & 5 K
1] Secondary g 4] Draw process:| &
research: Review Check mutual
circularity and 3 understanding of| 6] Final Design
Design- inclusiveness . 31 lllrlef concepts Present and explain Designed
objective characteristics formulation: [5] Ideation: . : ) solution
9 g integration of ideas
(00) [2] Primary Research; State the question Generate during| ' 1r-rina) Desilgn (0s)
Workshop about workshops on
Wwaste management inclusiveness and|
system circularity
\ndicators

Fig. 1 Setup following the double diamond design-based research method
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Define phase: During this phase the output of the discovery phase was analyzed
and synthesized in pursuance of providing a clear brief. Moreover, expectations and
conditions were formulated as part of the design brief.

Develop phase: This phase generated tangible ideas to lay the foundation for
a design with input from the preceding phase. It required a clear target for further
elaborating the ideas. We focused on the ways in which circularity and inclusion
can be measured and evaluated in the ways UWMSs are operated. A fallback was
organized by means of two additional workshops with members of the development
team to create a common understanding around circularity and inclusion. Ideas were
then generated covering the input from the define phase to the best possible degree
and to assure meaningful incorporation of both circularity and inclusion related
requirements in a preliminary framework.

Deliver phase: At this phase no designed elements were permanently established.
Rather, topics remained subject to possible changes which allowed for further refine-
ment before a final conceptual framework could be produced. This step helped to
secure the appropriate and coherent positioning of various elements and relations
within that final framework.

3 Towards a Conceptual Framework for Inclusive Circular
UWMSs

In this section, we apply the four phases of the DD method to deliver a framework
for inclusive circular Urban Waste Management Systems.

3.1 Discover

A broad search in the academic literature highlighted several challenges associated
with the development of inclusive and circular UWMSs. More specifically, a city
needs:

® o adopt strategies tailored for circularity both from a top-down and bottom-
up perspective. The former is about implementing circular policies and direc-
tives at the local and regional levels to create an enabling environment for
networked ecosystems to emerge, whereas the latter refers to the adoption of
circular and regenerative business models [31] by a variety of urban actors to
facilitate the effective cross-circulation of different types of resources such as
materials, energy, money, and information [e.g., narrowing, slowing, intensifying,
and dematerializing resources [5, 7, 24]].

® o be able to bring on-board a plurality of actors both from the public and the
private sectors including stakeholders who are not normally considered as part of
the industrial cohort (e.g., NGOs, banks, and citizens amongst others) to jointly
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identify relevant opportunities and challenges in the local context. Here, transition
brokers can play an instrumental role for the practical implementation of CE
initiatives because they can facilitate the alignment of interests between regime
and niche actors, and bolster their collaborative efforts [15].

® {0 be able to measure and track circularity and foster inclusion across geograph-
ical scales. Circularity indicators are often rather technical in orientation to address
different issues at the micro-, meso-, and macro-levels. Multiple tools and frame-
works are constantly being developed to meet these needs. For example, [20]
proposed a systematic framework to help decision makers in selecting appropriate
methods for assessing the implementation of CE strategies [4] listed thirty-five
waste-related indicators and twenty-four circular economy indicators. Ten out of
those indicators were categorized by the authors as dashboard indicators since
they are meant to provide a summarized perspective on the performance of an
UWMS within a given area.

® fo ensure that marginalized groups are not excluded or left behind. A city can
considerably improve the efficiency of its UWMS by empowering informal recy-
clers who with their tacit knowledge contribute substantially to the collection
and recycling activities for various types of solid waste streams. In this way,
they create value for their cities as key economic and environmental actors [17],
they help in building resilience, and they can even help in tackling several of
the UN Sustainable Development Goals [27]. Their contribution varies consider-
ably across many low- and middle-income countries but it is difficult to quantify
and generalize waste collection and recycling rates due to their invisibility in the
formal economy and their stigmatization, discrimination, and otherwise, exclu-
sion from the society at large [17, 28, 37, 56, 60]. Therefore, the inclusion of
informal recyclers is crucial for the transition towards a CE but only when issues
which typically include (but are not limited to) the recognition of their professions
and enterprises, the legalization of opportunities, and their integration in reliable,
fair, and participatory positions in discussions [46], are structurally addressed.

e fo deploy infrastructure which informal recyclers can access easily to participate
actively, and where their contribution can be sustained as a regenerative capability
[33]. In this way, they can offer their selective waste collection and resource
recovery services to the city while at the same time improving social cohesion
[28]. Secondary markets can dictate the emergence or decline of the informal
sector in a city, which are of importance as they can be more effective than the
formal ways of handling waste [3]. However, the inclusion of informal recyclers
in UWMSs should not merely serve the expansion of the capabilities of recycling
facilities but also actively support sustainable community initiatives [54]. To offer
better and decent jobs related to resource management, local authorities will need
to work together with social organizations [26]. It makes sense that the design
process for UWMSs only takes place before the implementation of any CE policies
to facilitate the identification of potential impact and shape effective cooperation
while avoiding any risks of worsening livelihoods [47].
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With these key insights from the academic literature in mind, a team of six
researchers held a workshop with the aim to answer three questions, emphasizing on
the rationale of the framework and focusing on potentially missing elements. Those
questions concerned the necessity of the framework, the required know-how, and its
future application. The main points highlighted during the workshop were that such
a framework should:

1. clearly demarcate the boundaries of the UWMS. A metaphor was made to specify
what was meant by boundaries: these were likened to the human body where the
skin serves as its physical boundary and its organs and bones form the infrastruc-
ture of the larger system. Here, it is important to identify which stakeholders and
physical elements are part of the UWMS [e.g., by following the economy-as-an-
organism analogy propositions of [36]], and to clarify which system elements
are to be analyzed and which not.

2. enable the examination of possibilities to optimize effectiveness and handling
emerging trade-offs within the system boundaries of the UWMS. Following the
analogy of the human body, one would expect the framework to target the opti-
mization of the function of certain organs which might come at the cost of
sub-optimizing other parts elsewhere in the organism. In this way, additional
knowledge could be generated about the systemic limits in terms of circular
performance, inclusive benefits, and emerging contradictions in the function of
supporting infrastructure.

3. allow for the consideration of a plethora of metrics and indicators to capture
both dimensions of inclusiveness and circularity to the best possible degree.

4. allow for the identification of all relevant stakeholders in the UWMS along with
all relevant stocks and flows. With this knowledge the basic architecture of data
requirements can be set up. To this end, methods from socio-metabolic research
(e.g., [29, 49]) such as material and energy flow analyses are invaluable.

5. allow for the examination of the regenerative potential of the UWMS by capturing
relevant network properties such as its resilience, robustness, and circulation of
resources. Such an approach has been demonstrated in the assessment of the
regenerative potential of the socio-economic metabolism of a small island [65].

3.2 Define

The design brief is formulated in the form of a “how might we...?” (HMW) question,
addressing the expectations and expertise needed to answer that type of question:

1. How might we establish a framework which, if used, can make the UWMS of a
city capable of fulfilling the needs to:/

1. bring multiple actors on board when designing an inclusive and circular
UWMS;

2. ensure that all stakeholders are empowered to contribute to urban circularity
to maximize the benefits from both established and more vulnerable groups;
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3. measure circularity across scales;
4. establish supporting infrastructure to realize the points made above.

2. In order to fulfil the following tasks:

1. define system boundaries;
examine how goal achievement can be optimized and trade-offs made in
well-considered ways;

3. identify relevant metrics & indicators;

4. identify relevant stocks, flows & actors; and

5. evaluate the regenerative potential of the UWMS.

3. What are the expectations and expertise needed for an answer?
The framework should:

1. invite research based on a mixed methods approach whereby both quantitative
(e.g. surveys) and qualitative methodologies (semi-structured interviews; and
participatory methods) can be used to capture relevant indicators and aspects
of the system which otherwise is not quantifiable (e.g., behaviors, norms, and
values).

2. allow for the development of tailor-made indicators to capture particular lifecycle
stages of urban projects or plans relevant to the development of the UWMS.

3. account for exclusion aspects as negative side-effects. This can be important
knowledge for setting system boundaries. For example, if a certain stakeholder
is not supported in participating within an UWMS, its modelled interactions in
relevant stocks and flows also ceases to exist. Choices as to how to deal with the
removed stakeholder or with what remains of the system after its removal should
be made consciously.

4. function as a canvas to facilitate consensus on its main purpose and target audi-
ence. It could be evaluative (i.e., judging an existing UWMS with certain criteria),
comparative (i.e., comparing various cases to learn from differences and similar-
ities between different UWMSSs), or design-based (i.e., a framework which helps
to develop an UWMS).

5. allow for a plurality of theories and concepts to fit in (e.g., on topics around
the circular society, inclusive circular economy, inclusive capitalism, de-growth,
post-growth, sustainable circular economy, strong or weak sustainability, and
regenerative economics amongst others).

3.3 Develop

In this section, the design brief is taken as the starting point because it combines the
identified challenges at the city level with the functions that the designed framework
must meet (see Table 1). First, the input from stakeholders serves as a scoping exercise
to identify the system boundaries of the UWMS. Second, the goals for the UWMS in
terms of circularity and inclusion are identified. This way, the potential pitfalls which
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might arise from the designed UWMS can be conceptualized. Third, the relevant
indicators for circularity and inclusion representative of the goals can be listed.
Fourth, the desired optimization targets for the UWMS and any potentially emerging
trade-offs are clearly stated. Fifth, the identified indicators will determine the data
requirements and the data collection plan. This involves the collection of raw data as
sources or evidence for circularity (e.g., material stocks and flows) and of inclusion or
exclusion of relevant actors [e.g. social, political, environmental, economic, spatial,
and cultural inclusion as identified in Chapter 3; [1]]. Finally, this process will allow
for the first steps towards evaluating the regenerative potential of the UWMS, to be
made.

Table 1 can be conceptualized as a network (Fig. 2), which is helpful to understand
the subsequent actions below. For example, “A: Gathering and aligning views of
multiple stakeholders” can be interpreted as a first step whereas “6: evaluation” is
the final step. In between, there are other operationalization steps which involve the
identification of stocks and flows, the identification of metrics and indicators, the
testing of possibilities of a solution space for the framework, and the examination of
the optimization potential and trade-offs.

Table 1 can then be conceptualized as a sequence of steps (Fig. 3) to cover clear
themes. The first step is the engagement of multiple key stakeholders and align their
views on common goals. Thereafter, the design of the UWMS can be planned by
specifying the scope in terms of its system boundaries and the quantitative model
requirements in terms of indicators and data. These steps serve as a preparation for
designing and measuring the performance of an UWMS.

Once a preliminary version of the UWMS design is proposed, in the next steps
its performance relative to the desired optimization goal and the potential emer-
gence of trade-offs can be assessed. Both the model examination and the real-world
engagements are also conceptualized to allow for the evaluation of the regenerative
aspects of the UWMS. The evaluation (step 6) is useful for an assessment of the
overall performance of the system and can serve as a feedback loop should a need
to “recalibrate” it arise (steps 7a and 7b). This overall process takes the form of a
Plan-Do-Check-Act cycle.

During this cycle, it is important to first identify the “hardware” and “software”
elements constituting the UWMS. The former consists of waste handling and treat-
ment facilities including waste collection, upcycling sites (green points), recycling
and reprocessing factories, waste-to-energy plants, and landfills. The latter refers to
intangible aspects which guide the process of waste management, such as waste
management policies, standards on soil protection, secondary materials, and air
quality, promotion activities for desired citizen behavior (e.g., dry separation at the
source), the use of relevant software, and extended producer responsibility schemes.
Software elements are important as they can largely influence participation rates in
the UWMS.
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Table 1 Challenges and required functions for developing the framework

No | Necessity for | Define Examine Examine |Identify | Identify | Evaluate
framework system optimization | potential |relevant |relevant | regenerative
Description | boundaries | options trade-offs | metrics & | stocks, | potential

of challenges indicators | flows &
(summary of actors
table 2)

1 | gathering and | X
aligning the
views of
multiple
stakeholders

2 | achieving X
circularity
and enjoying
inclusiveness
benefits for
all
stakeholders

3 | measuring X X X
and
quantifying
circularity
across scales

4 | empowering X X X
and
facilitating
the
participation
of
marginalized
groups

5 | establishing X X X X
supporting
infrastructure
to prove and
improve the
capability of
marginalized
groups

3.3.1 Exploring Indicators for Circularity

Indicators for circularity at four different levels

During the workshop, it was acknowledged that circularity can be quantified at
various levels, i.e. at the nano level (referring to products), micro level (company or
local level), meso level (business ecosystems or regions) and macro level (referring
to the system-of-systems, or national or international level) [20].
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Fig. 3 Methodology for developing inclusive and circular UWMSs

The nano level aims to address the circularity of products: measurements should
capture the implementation of closing, slowing, narrowing, and dematerializing
loops, all efforts can help track possible reductions in material use.

At the micro level, Life Cycle Assessment (LCA) can be useful for quantifying the
social, environmental, and economic impact of various products (e.g., raw material
extraction, production, usage of product, and end-of-life management). Moreover,
the level of ‘demountability’ of assets, products, or resources that a company or a
local actor works with could be used as a proxy of the agency of an actor to quickly
divest certain activities.

At the meso level, material flow analysis can be used to estimate the quantities of
materials flowing from one destination to the next, thereby separating their quality
in terms of sustainable or circular origin (e.g., with recycled input, or as output
planned for reuse). Through industrial symbiosis, eco-innovations can improve
mutually beneficial transactions between stakeholders [34]. For individual actors
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in the emerging ecosystem, two types of responsibility were identified: corporate
social responsibility refers to the stakeholder-oriented behavior of corporations to
be socially responsible and improve stakeholders’ welfare (Liang and Renneboog
2017). Useful indicators for this concept include the provision of employee benefits
or environmentally friendly investments. Extended producer responsibility schemes
make producers accountable for the environmental impacts throughout the life cycle
of products (Gupt and Sahay 2015). There, a potential indicator could be the number
of actors in an ecosystem vowing for such responsibility, and the number of visible
activities that can be witnessed to curb expired products from becoming waste.

Finally, at the macro level, indicators such as the circular material rate (CMR) of
the European Union [22] tend to be used to monitor progress in the transition to a
circular economy.

Capturing the circularity for UWMS

Circularity indicators can be categorized in terms of context and content.

Context indicators describe the system from afar, at various scales. At the largest
scale, this involves the LCA of the entire resource flow from cradle to cradle/grave,
irrespective of system boundaries. Content indicators target the flows up close, both
outside and inside the UWMS.

A few indicators address actors in UWMSs. The number of corporate declarations
in annual reports is an example of an indicator for capturing aspects of corporate social
responsibility. The extent of the materials life cycle that producers haul back beyond
the sales (e.g., amount of material that actors have returned into their possession
after previously sold products are discarded by their customers) is an example of an
indicator which can capture aspects of extended producer responsibility schemes.

3.3.2 Exploring Indicators for Inclusion

The discussion on what inclusion really is gave rise to two different points of view.
On the one hand, it was thought to refer mainly to ‘everyone benefiting equally of
something’ and to ‘treating people equally without exception’. On the other hand,
inclusion was described in terms of participation. This distinction helped to organize
the answers to the second question.

The Gini-coefficient is a statistical measure that expresses the inequality between
values (like income, wealth or consumption) along a frequency distribution for coun-
tries or certain social groups [61]. The Palma ratio expresses the ratio of the share
of all income that is received by the 10% richest people divided by the share of
income received by the 40% poorest people [39]. The Theil index is used to measure
economic inequality and has its origin as an entropy-based metric [13]. The Inclusive
Wealth Index differs from other metrics in that it does not focus on Gross Domestic
Product but expresses values which measure whether a country develops in a way
which allows future generations to meet their own needs with the accumulated wealth
(UNEP 2018). This indicator comes close to how the original sustainability defini-
tion by Brandt (1988) was intended as passing on the earth to future generations.
The Human Development Index (HDI) was developed by the UNDP to emphasize
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that people and their capabilities should be the ultimate criteria for assessing the
development of a country (UNDP 2023). It combines all kinds of social aspects of a
country’s people in a composite index, like life expectancy, education, and per capita
income. This metric has been updated and adjusted various times. The latest time
was in 2010, when it was introduced as the inequality-adjusted HDI, or IHDI. This
new version corrected for differences in inequalities in a country meant to reflect the
actual level of human development, whereas the older version was only focusing on
the potential that a country could develop if there were no inequality (UNDP 2023).
The Multidimensional Inclusiveness Index (MDI) was introduced by Dorffel and
Schuhmann [18]; it is composed of two sub-indices, one on development equity and
development achievements. These contain an aggregation of 14 variables in these
subindices, which better reflect trends that result from major political events and
distinguish regional development patterns.

Alternative ways to measure inclusion were mentioned when adopting the
participation-oriented point of view. In S-LCA, one can find other indicators such
as Access to material resources, Access to immaterial resources and Community
engagement. Affordability of goods and services to all people in the population was
mentioned as a generic measure. This requires knowledge of the relative relation
between what should be affordable and to what extent this needs financial sacri-
fice in the wallet of the individual. The Big Mac Index (as a specific affordability
measure) was first quantified in 1987 by the Economist as the price difference of
a burger from McDonalds in different countries to measure the purchasing power
parity between countries’ currencies [19]. Accessibility to resources was described as
a means to measure the access to information, knowledge, and social groups among
others. The participation rate describes the relative proportion of people engaged
in an activity. Employment rate was mentioned and describes the extent that avail-
able labor resources are actually used (OECD 2023). The consideration rate was also
mentioned and explained as a certain effectiveness of a policy to include stakeholders
in its intended effects. In absence of a clear definition by an established institution,
it was exemplified through criteria that assured the weight of certain stakes in the
decision-making process. In the workshop, also the presence of formal recognition
was mentioned. This had no established statistic but was meant to capture the degree
to which certain activities or initiatives in a city are officially recognized. The level
of institutionalization captures the extent of a formal status of an activity or initiative.
The veil of ignorance is related to the ability of an individual to imagine the position
of another [44]. The level of sharing was discussed as a means to consider how much
of the time a product is shared and used [63].

Capturing inclusion with regard to UWMSs

Here too, indicators are categorized in terms of context and content.

Context indicators are meant to describe the socio-economic context of a city.
Examples include the Inclusive Wealth Index and the Theil index. These indicators
capture either a narrow economic scope (e.g., Palma ratio and Gini coefficient) or a
broader societal scope (IHDI and MDI).

Content indicators describe measurements which can be influenced by local
waste management policies. This category covers participatory aspects, for example,
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the presence of formal recognition of an organization or the consideration rate of
marginalized groups during decision making. In this regard, inclusion indicators
could be recognized for their differences in more active municipal influence (e.g.
participation rate and level of sharing) or passive municipal influence (e.g. level of
institutionalization and veil of ignorance).

Figure 4 shows the system boundaries, actors, resource flows, and indicators useful
for the development of inclusive and circular UWMS. It shows the actors in the center
as part of the formal waste sector with input and output flows (which can be described
by the circular symbiosis indicators and circular actor indicators). The municipality
is the dark grey layer that includes the formal sector. The municipality decides how
it wishes to manage the formal sector by its inclusion-related policy indicators. The
informal sector may be scoped outside of the municipalities control or consideration.
Therefore, the informal sector is highlighted in light grey. The municipality manages
the consideration of the informal sector by the inclusion-related context indicators. In
essence, the circularity can be measured for this entire configuration of this UWMS
system, through the proposed circularity context indicators, start and end of loop
indicators.
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Fig. 4 System boundaries, actors, resource flows, and indicators useful for the development of
inclusive and circular UWMSs
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3.4 Deliver

Here, we synthesize the previous insights from the workshops into a holistic frame-
work schematically representing the various elements and indicators that could be
used for developing an inclusive and circular UWMS. Figure 5 shows the framework
integrating the process of the development and the design steps.

Synthesis is relevant for steps 2b, 3a, 3b, 4a and 4b. First, inputs for the UWMS
need to be defined. Step 2b describes the system boundaries of the UWMS system.
This is relevant to understand the jurisdiction for the municipality to manage its
UWMS and to define the extent to which the municipality could integrate the informal
waste sector. Step 3a identifies the relevant metrics and indicators based on the
identified objectives (step 2a). Step 3b describes the specific flows, stocks, and actors
that are part of the UWMS.

Step 4a allows the simultaneous consideration of the current actors, stocks, and
flows, and how these make up the current UWMS system. Step 4b describes the
relevant data to be collected and the relevant indicators to be measured and quantified.
These results can then be fed into the check stage for optimization and trade-offs,
and consequently for the evaluation of the regenerative potential of the UWMS.
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4 Concluding Remarks

Both circularity and inclusion are important for characterizing any Urban Waste
Management System (UWMS). Circularity indicators emphasize the monitoring of
resources and waste flows running through a city and its UWMS. Inclusion may
not only improve its circular capability, but it also boosts the social cohesion and
regenerative potential of a city. Regeneration here is understood both in terms of
increased availability of raw materials and in terms of agency provision to a plurality
of stakeholders for collaborative learning and capacity building. The framework
developed above offers a basis for improving UWMS with more complimentary
solutions for circularity and inclusion allowing for further consideration of additional
concepts that emerge in the literature such as that of the circular society [9, 10, 16].

The framework, however, has strong references to the Dutch waste management
context which the authors of this chapter know best. Therefore, one critical limitation
concerns the fact that different countries reveal different societal contexts, and these
should be accounted for, mutatis mutandis, when applying it there. For example, the
urbanization rate, the state of waste disposal, and type of environmental hazards can
vary enormously across countries. Nonetheless the Double Diamond (DD) approach
with its four sequential steps is, to our knowledge, largely universal in its applica-
bility and many of the theoretical insights and indicator suggestions may need to
be reconsidered, validated and calibrated in new institutional contexts and contents
but will preserve their general applicability. The framework that emerges for this
DD approach captures various aspects of circularity and inclusion in a city, yet it is
agnostic towards the type of waste addressed. At the same time, it acknowledges that
both dimensions have local as well as global consequences where the implications
for different types of waste can be very different as they might be having their own
sub-system configurations within an UWMS.

Appendix 1 Definitions of inclusiveness

Definition quotes Authors Year | Outlet
Inclusiveness is a multi-dimensional Alsayel, de Jong, 2022 | Cities
concept that needs to be unbundled Fransen

before its connection with creativity is
firmly established. Various tensions can
arise when cities decide to adopt both
creative city and inclusive city branding
and urban policy initiatives

(continued)
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Definition quotes

Authors

Year

Outlet

Principle of inclusiveness is the idea that
healthcare staff and service users hold
unique and valuable knowledge that can
inform learning, as well as the notion that
learning is a social process that involves
people actively reflecting on shared
knowledge. Despite initiatives to
facilitate inclusiveness, research shows
that embracing and learning from diverse
perspectives is difficult

Kok, J., de Kam, D.,
Leistikow, 1., Grit, K.,
Bal, R

2022

Health Care Analysis

Inclusiveness is multidimensional and
comprised of spatial, social,
environmental, economic, and political
dimensions in which the characteristics
of participation, equity, accessibility and
sustainability are sometimes interwoven

Liang, D., De Jong,
M., Schraven, D.,
Wang, L

2022

International Journal
of Sustainable
Development and
World Ecology

The principle of inclusiveness in urban
design which bears the meaning of
“space for all” ensures the fulfillment of
this aspect. Inclusiveness is one of the
indicators of the Sustainable
Development Goals (SDGs), and the
same principles applies to Indonesia
through the Decree of the Minister of
Public Works number 5 year 2008, which
includes the provision of green open
spaces in order to launch Indonesian
citizens’ livelihood towards an ideal
quality

Hariyani, D.S.,
Pratama, A.R

2021

IOP Conference
Series: Earth and
Environmental
Science

Inclusiveness is a key factor for both job
satisfaction and willingness to
recommend, whilst innovation prone
organizations appear to be the most
attractive for nurses. The levers mix is
slightly different among the age classes

Vainieri, M., Seghieri,
C., Barchielli, C

2021

Health Services
Management
Research

Designing for inclusiveness is a complex
and challenging activity that requires the
adoption of a specific inclusive design
process to create human-centred
solutions based on user desire and needs

Canina, M.R., Parise,
C., Bruno, C

2021

Lecture Notes in
Networks and
Systems

(continued)
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Definition quotes

Authors

Year

Outlet

Inclusiveness is largely shaped by
domestic politics, pre-existing
institutions and power relations, as well
as the resources, capacities and prior
experiences of civil society and
subnational governments. In practice, the
SDGs’ emphasis on inclusiveness does
not necessarily mean that a wider range
of perspectives are taken into account in
domestic contexts

Siegel, K.M., Bastos
Lima, M.G

2020

World Development

Inclusiveness is a key theme in
scholarship on Responsible Innovation
(RI) and Responsible Research and
Innovation (RRI). RI/RRI researchers
make a strong case for involving
stakeholders into science and innovation
processes

Koch, S

2020

Journal of
Responsible
Innovation

Inclusiveness is conducive to expanding
the connotation of urbanization quality,
which could provide guidance for
improving the quality of urbanization

Yu, W., Zhao, L

2018

Chinese Journal of
Applied Ecology

Inclusiveness is essential to deliberative
democracy, but factors influencing
citizens’ willingness to participate in
deliberation need to be better understood

Jennstal, J

2018

European Political
Science Review

Inclusiveness is the process of valuing,
respecting and supporting members of an
entity. Resilience in permanent
organizations can be defined as the
capability to respond to and prepare for
disruption and thus, promote business
continuity

Blay, K

2018

Construction
Research Congress

The notion of dynamic inclusiveness is
framed in terms of imagined normative
allocations of the inter-temporal product
of growth, as dictated by notions of equity
of varying orders of demandingness

Jayaraj, D.,
Subramanian, S

2012

Economic and
Political Weekly

Inclusiveness is the growth mantra for | Das, K 2010 | Journal of Rural
policymakers today - not just in India, but Development

the world over

Inclusiveness is a way to increase McCarney, P 2010 | Peri-urban Water and

efficiency in city management and
service delivery across urban and
peri-urban areas. New norms of practice
and reform of institutional procedures in
cities is dependent upon strengthening
modes of inclusive urban governance

Sanitation Services:
Policy, Planning and
Method

(continued)
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(continued)
Definition quotes Authors Year | Outlet
Inclusiveness is an important principle of | Kittilson, M.C., 2010 | Journal of Politics

a country’s democracy and can encourage
citizens to participate in politics

Schwindt-Bayer, L

By inclusiveness is meant the existence
of mechanisms, formal or informal, to
extend terms and conditions negotiated
by workers with strong bargaining power
to workers with less bargaining power

Salverda, W.,
Mayhew, K

2009

Oxford Review of
Economic Policy

Inclusiveness is a matter of definition and
process that has been encountered in
other foresight style activities where the
opinions of the polity need to be taken
into account

Loveridge, D., Street,
P

2005

Foresight

Based on a historical review of
successive conceptualizations of
development, his case for “inclusiveness”
is a plea for correcting this asymmetrical
process striking a better balance between
economic efficiency, decent work and
environmental protection

Sachs, 1.2004

2004

International Labour
Review

At the heart of optimal distinctiveness
theory is the idea that a group’s level of
inclusiveness is a significant
determinant of how well that group can
meet members’ needs for assimilation
and differentiation

Pickett, C.L., Silver,
M.D., Brewer, M.B

2002

Personality and
Social Psychology
Bulletin

Using SASA as the basis for our
discussion, we argue that inclusiveness is
inextricably tied to discourses about
democracy, which privilege the notion of
participation, through which it is assumed
inclusiveness will be achieved in ways
that are considered to be appropriate. We
demonstrate that rather than actually
realizing the full extent of inclusiveness
made possible by the new Constitution,
SASA circumscribes such inclusiveness
in ways that may potentially marginalize
the historically marginalized in South
Africa (inter alia, black, working-class
and rural people), and rather than
redressing past inequities, may
perpetuate and further exacerbate them

Sayed, Y., Carrim,
N.1998

1998

International Journal
of Inclusive
Education

(continued)
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(continued)

Definition quotes Authors Year | Outlet
Inclusiveness is increased when teachers | Enns, C.Z 1989 | Teaching of
expose students to: (a) historical theories Psychology

that demonstrate early respect for
diversity and the role of sociocultural
events in personality formation, (b) recent
reformulations of traditional theory, (c)
feminist approaches that focus on the
relational elements of development, and
(d) cognitive developmental perspectives
that value desires for related-ness and
strivings for independence

References

13.

. Anttiroiko A, De Jong M (2020) The inclusive city; the theory and practice of creating shared

urban prosperity. Springer eBooks

Aparcana S, Salhofer S (2013) Development of a social impact assessment methodology for
recycling systems in low-income countries. Int J Life Cycle Assess 18(5):1106-1115

Ardi R, Leisten R (2016) Assessing the role of informal sector in WEEE management systems:
a system dynamics approach. Waste Manage 57:3-16

Bastos J, Garcia R, Freire F (2019) Indicators for waste prevention and manage-
ment—measuring circularity. https://www.urbanwins.eu/wp-content/uploads/2019/05/d2.3-
Indicators-for-waste-prevention-and-management.pdf

Bocken N (2021) Sustainable business models. In Leal Filho T, Azeiteiro W, Azul U, Brandli
AM, Ozuyar L, Wall P (ed) Decent work and economic growth. Encyclopedia of the UN
sustainable development goals. Springer

Bocken N, Miller K, Evans S (2016) Assessing the environmental impact of new Circular
business models. In Jonker J, Faber NR (eds.) The proceedings of the first international confer-
ence on “New Business Models”: exploring a changing view on organizing value creation
(pp. 17-18). Toulouse Business School

Bocken N, Strupeit L, Whalen K, NuBholz J (2019) A review and evaluation of circular business
model innovation tools. Sustainability (Switzerland) 11(8):1-25

Brindstrom J, Saidani M (2022) Comparison between circularity metrics and LCA: a case
study on circular economy strategies. J Clean Prod 371(July)

Calisto Friant M, Vermeulen WJV, Salomone R (2020) A typology of circular economy
discourses: navigating the diverse visions of a contested paradigm. Resour Conserv Recycl
161(April):104917

Calisto Friant M, Vermeulen WJV, Salomone R (2021) Analysing European Union circular
economy policies: words versus actions. Sust Prod Cons 27:337-353

. Campitelli A, Kannengiefler J, Schebek L (2022) Approach to assess the performance of waste

management systems towards a circular economy: waste management system development
stage concept (WMS-DSC). MethodsX 9(February): 101634

. Campitelli A, Schebek L (2020) How is the performance of waste management systems assessed

globally? A systematic review. J Clean Prod 272(July)

Census (2021) Theil Index. Accessed on 28th of March 2023 at https://www.census.gov/
topics/income-poverty/income-inequality/about/metrics/theil-index.html#:~:text=The %20T
heil%20index %20is%20a,everyone%20having %20the %20same%20income


https://www.urbanwins.eu/wp-content/uploads/2019/05/d2.3-Indicators-for-waste-prevention-and-management.pdf
https://www.urbanwins.eu/wp-content/uploads/2019/05/d2.3-Indicators-for-waste-prevention-and-management.pdf
https://www.census.gov/topics/income-poverty/income-inequality/about/metrics/theil-index.html%23:~:text%3DThe%20Theil%20index%20is%20a,everyone%20having%20the%20same%20income
https://www.census.gov/topics/income-poverty/income-inequality/about/metrics/theil-index.html%23:~:text%3DThe%20Theil%20index%20is%20a,everyone%20having%20the%20same%20income
https://www.census.gov/topics/income-poverty/income-inequality/about/metrics/theil-index.html%23:~:text%3DThe%20Theil%20index%20is%20a,everyone%20having%20the%20same%20income

88

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.
26.

217.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

D. Schraven et al.

Céspedes Restrepo JD, Morales-Pinzén T (2018) Urban metabolism and sustainability:
precedents, genesis and research perspectives. Resour Conserv Recycl 131(16):216-224
Cramer J (2020) How network governance powers the circular economy. In Amsterdam
Economic Board. www.amsterdameconomicboard.com

Dewick P, de Mello AM, Sarkis J, Donkor FK (2022) The puzzle of the informal economy and
the circular economy. Resour Conserv Recycl 187(August): 106602

Dias SM (2016) Waste pickers and cities. Environ Urban 28(2):375-390

Dorffel C, Schuhmann S (2022) What is inclusive development? Introducing the Multidi-
mensional Inclusiveness Index. In Social Indicators Research (Issue 0123456789). Springer
Netherlands

Economist (1998) Big MacCurrencies. https://www.economist.com/finance-and-economics/
1998/04/09/big-maccurrencies

Elia V, Gnoni MG, Tornese F (2017) Measuring circular economy strategies through index
methods: a critical analysis. J Clean Prod 142:2741-2751

Ellen MacArthur Foundation (2019) The circular economy in detail. Www.Ellenmacarthurf
oundation.Org. https://archive.ellenmacarthurfoundation.org/explore/the-circular-economy-
in-detail

European Commission (2021) Circular material use rate. Ec.Europa.Eu. https://ec.europa.eu/
eurostat/web/products-datasets/-/cei_srm030

Friant MC, Vermeulen WJV, Salomone R (2020) Exploring four visions of a circular
future: from Technocentric Circular Economy to Transformational Circular Society
(Issue November). https://www.researchgate.net/project/ CRESTING-Circular-Economy-Sus
tainability-Implications-and-Guiding-Progress

Geissdoerfer M, Pieroni MPP, Pigosso DCA, Soufani K (2020) Circular business models: a
review. J Clean Prod 277:123741

Girardet H (2015) Creating regenerative cities. Routledge

Goodwin Brown E, Sosa L, Schréder A, Bachus K, Bozkurt O (2020) The social economy—a
means for inclusive and decent work in the circular economy? https://www.circle-economy.
com/resources/the-social-economy-a-means-for-inclusive-decent-work-in-the-circular-eco
nomy

Gutberlet J (2021) Grassroots waste picker organizations addressing the UN sustainable
development goals. World Dev 138:105195

Gutberlet J, Carenzo S (2020) Waste pickers at the heart of the circular economy: a perspective
of inclusive recycling from the Global South. Worldwide Waste J Interdisc Stud 3(1):6
Haberl H, Wiedenhofer D, Pauliuk S, Krausmann F, Miiller DB, Fischer-Kowalski M (2019)
Contributions of sociometabolic research to sustainability science. Nat Sust 2(3)

Kirchherr J, Reike D, Hekkert M (2017) Conceptualizing the circular economy: an analysis of
114 definitions. Resour Conserv Recycl 127:221-232

Konietzko J, Das A, Bocken N (2023) Towards regenerative business models: a necessary shift?
Sustainable Production and Consumption 38:372-388

Liang H, Renneboog L (2016) On the foundations of corporate social responsibility. J Financ
72(2):853-910

Liu Z, Schraven D, De Jong M, Hertogh M (2023) The societal strength of transition: a critical
review of the circular economy through the lens of inclusion. Int J Sust Dev World 30(7):826—
849

Lombari DR, Laybourn P (2012) Redefining industrial symbiosis. J Ind Ecol 16(1):28-27
Loépez de Munain D, Castelo B, Ruggerio CA (2021) Social metabolism and material flow
analysis applied to waste management: a study case of autonomous city of Buenos Aires,
Argentina. Waste Manage 126:843-852

Makriyannis C (2022) The foundational economy-as-an-organism assumption of ecological
economics: is it scientifically useful? Ecol Econ 200:107541

Maalouf A, Mavropoulos A, El-Fadel M (2020) Global municipal solid waste infrastructure:
delivery and forecast of uncontrolled disposal. Waste Manage Res 38(9):1028-1036


http://www.amsterdameconomicboard.com
https://www.economist.com/finance-and-economics/1998/04/09/big-maccurrencies
https://www.economist.com/finance-and-economics/1998/04/09/big-maccurrencies
https://www.ellenmacarthurfoundation.org/
https://www.ellenmacarthurfoundation.org/
https://archive.ellenmacarthurfoundation.org/explore/the-circular-economy-in-detail
https://archive.ellenmacarthurfoundation.org/explore/the-circular-economy-in-detail
https://ec.europa.eu/eurostat/web/products-datasets/-/cei_srm030
https://ec.europa.eu/eurostat/web/products-datasets/-/cei_srm030
https://www.researchgate.net/project/CRESTING-Circular-Economy-Sustainability-Implications-and-Guiding-Progress
https://www.researchgate.net/project/CRESTING-Circular-Economy-Sustainability-Implications-and-Guiding-Progress
https://www.circle-economy.com/resources/the-social-economy-a-means-for-inclusive-decent-work-in-the-circular-economy
https://www.circle-economy.com/resources/the-social-economy-a-means-for-inclusive-decent-work-in-the-circular-economy
https://www.circle-economy.com/resources/the-social-economy-a-means-for-inclusive-decent-work-in-the-circular-economy

A Conceptual Framework for Inclusive Circular Urban Waste ... 89

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

Mulder K (2016) Urban symbiosis: a new paradigm in the shift towards post-carbon cities.
NewDist, (July), 16-24

OECD (2023) Income inequality. Accessed on 28th of March 2023 at https://data.oecd.org/ine
quality/income-inequality.htm

OECD (2023) Employment rate. Accessed on 28th March of 2023 at https://data.oecd.org/
emp/employment-rate.htm

Paiho S, Miki E, Wessberg N, Paavola M, Tuominen P, Antikainen M, Heikkild J, Antufia
C, Jung N (2020) Towards circular cities—conceptualizing core aspects. Sustain Cities Soc
59(March):102143

Paiho S, Wessberg N, Pippuri-Mikeldinen J, Miki E, Sokka L, Parviainen T, Nikinmaa M,
Siikavirta H, Paavola M, Antikainen M, Heikkild J, Hajduk P, Laurikko J (2021) Creating a
circular city—an analysis of potential transportation, energy and food solutions in a case district.
Sust Cities Soc 64(September 2020), 102529

Potting J, Hanemaaijer A, Delhaye R, Ganzevles J, Hoekstra R, Lijzen J (2018) Circular
economy: what we want to know and can measure. Framework and baseline assessment for
monitoring the progress of the circular economy in the Netherlands. PBL Policy Report. PBL
Publicaiton Number, 3217, 92. https://circulareconomy.europa.eu/platform/sites/default/files/
pbl-2019-outline-of-the-circular-economy-3633.pdf

Rawls J (2001) Justice as fairness: a restatement. Belknap Press, Cambridge, Massachusetts,
p 2001

Scheinberg A, Anschiitz J, Van de Klundert A (2006) Waste pickers: poor victims or waste
management professionals?

Scheinberg A, Nesic J, Savain R, Luppi P, Sinnott P, Petean F, Pop F (2016) From collision to
collaboration - integrating informal recyclers and re-use operators in Europe: a review. Waste
Manage Res 34(9):820-839

Schroder P (2020) Promoting a just transition to an inclusive circular economy. The Royal
Institute of International Affairs, Chatham House, April, 1-33

Shreeves AD (2020) The significance of the informal waste sector in a minority world country:
A case-study of metropolitan Atlanta [MSc thesis, Georgia State University]. https://scholarwo
rks.gsu.edu/cgi/viewcontent.cgi?article=1155&context=geosciences_theses

Singh SJ, Talwar S, Shenoy M (2021) Why Socio-metabolic studies are central to ecological
economics. Ecol Econ Soc INSEE J 4(2):21-43

Steuer B (2021) Hunting for hidden treasures: a research methodology on China’s informal
recycling sector. The Routledge Handbook of Waste Studies, January, 154—168

Subagio H, Santosa RE, Setiawan MI (2020) Community behavior, regulation, and reliable
waste infrastructure in ngawi regency to improve the quality of life. In Proceedings of the
International Conference on Industrial Engineering and Operations Management (Vol. 59,
pp. 2920-2930)

Temper L, Bene D del, Martinez-Alier J (2015) Mapping the frontiers and front lines of global
environmental justice: The EJAtlas. J Pol Ecol

Thomson G, Newman P (2018) Urban fabrics and urban metabolism—from sustainable to
regenerative cities. Resour Conserv Recycl 132:218-229

Tong X, Tao D (2016) The rise and fall of a “waste city” in the construction of an “urban
circular economic system”: The changing landscape of waste in Beijing. Resour Conserv
Recycl 107:10-17

Tong X, Yu H, Han L, Liu T, Dong L, Zisopoulos FK, Steuer B, de Jong M (2023) Exploring
business models for social inclusiveness and carbon emission reduction via post-consumer
recycling infrastructures in China: An agent-based modelling approach. Res Conserv Recycl
188(August 2022), 106666

Tong X, Yu H, Liu T (2021) Using weighted entropy to measure the recyclability of municipal
solid waste in China: exploring the geographical disparity for circular economy. J Clean Prod
312:127719

Tong X, Yu H, Liu T (2021) Using weighted entropy to measure the recyclability of municipal
solid waste in China: exploring the geographical disparity for circular economy. J Clean Prod
312(April): 127719


https://data.oecd.org/inequality/income-inequality.htm
https://data.oecd.org/inequality/income-inequality.htm
https://data.oecd.org/emp/employment-rate.htm
https://data.oecd.org/emp/employment-rate.htm
https://circulareconomy.europa.eu/platform/sites/default/files/pbl-2019-outline-of-the-circular-economy-3633.pdf
https://circulareconomy.europa.eu/platform/sites/default/files/pbl-2019-outline-of-the-circular-economy-3633.pdf
https://scholarworks.gsu.edu/cgi/viewcontent.cgi%3Farticle%3D1155%26context%3Dgeosciences_theses
https://scholarworks.gsu.edu/cgi/viewcontent.cgi%3Farticle%3D1155%26context%3Dgeosciences_theses

90

58.

59.

60.

61.

62.

63.

64.

65.

D. Schraven et al.

United Nations Environment Programme (UNEP) (2022) Why take action. Www.Buildingcirc
ularity.Org. https://buildingcircularity.org/

Williams J (2021) Circular cities: what are the benefits of circular development? Sustainability
13(10):5725

Wilson DC, Velis CA, Rodic L (2013) Integrated sustainable waste management in developing
countries. Proc Inst Civil Eng Waste Res Manag 166(2):52—-68

World Bank (2023) Metadata glossary. Accessed on 28th of March at https://databank.worldb
ank.org/metadataglossary/gender-statistics/series/SI.POV.GINI

World Econonic Forum & PwC (2018) Circular economy in cities—evolving the model for a
sustainable urban future. https://is4ie.org/resources/documents/28

Xu X (2020) How do consumers in the sharing economy value sharing? Evidence from online
reviews. Dec Supp Syst 128, January 2020, 113162

Zisopoulos FK, Schraven DFJ, de Jong M (2021) How robust is the circular economy in
Europe? An ascendency analysis with Eurostat data between 2010 and 2018. Res Conserv
Recycl 178(106032)

Zisopoulos FK, Noll D, Singh SJ, Schraven D, De Jong M, Fath BD, Goerner S, Webster K,
Fiscus D, Ulanowicz RE (2023) Regenerative economics at the service of islands: assessing
the socio-economic metabolism of Samothraki in Greece. J Clean Prod 408:137136

Open Access This chapter is licensed under the terms of the Creative Commons Attribution 4.0
International License (http://creativecommons.org/licenses/by/4.0/), which permits use, sharing,
adaptation, distribution and reproduction in any medium or format, as long as you give appropriate
credit to the original author(s) and the source, provide a link to the Creative Commons license and
indicate if changes were made.

The images or other third party material in this chapter are included in the chapter’s Creative

Commons license, unless indicated otherwise in a credit line to the material. If material is not
included in the chapter’s Creative Commons license and your intended use is not permitted by
statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder.


https://buildingcircularity.org/
https://buildingcircularity.org/
https://buildingcircularity.org/
https://databank.worldbank.org/metadataglossary/gender-statistics/series/SI.POV.GINI
https://databank.worldbank.org/metadataglossary/gender-statistics/series/SI.POV.GINI
https://is4ie.org/resources/documents/28
http://creativecommons.org/licenses/by/4.0/

	 A Conceptual Framework for Inclusive Circular Urban Waste Management Systems
	1 Introduction
	2 Applying the Double Diamond to Produce a Conceptual Framework
	2.1 What is the Double Diamond Method?
	2.2 DD as a Research Process in Four Phases

	3 Towards a Conceptual Framework for Inclusive Circular UWMSs
	3.1 Discover
	3.2 Define
	3.3 Develop
	3.4 Deliver

	4 Concluding Remarks
	References


