
Chapter 8
Sustainability Monitoring: Principles,
Challenges, and Approaches

Abstract Because of the inherent complexity of urban brownfield regeneration
projects, achieving sustainability objectives is not easy. It requires approaches
adapted to the specificities of this type of operation, that allow for structured and
regular follow-up, and that are integrated into the project dynamics. In this chapter,
we argue that sustainability monitoring can help address this challenge. We start
by defining the principles of sustainability evaluation and monitoring. Then, we
look deeper at the challenges of an operational monitoring tool from the brownfield
regeneration perspective. On this basis, we plead for the necessity of tailor-made
operational monitoring tools for this type of operation and define, to this end, three
general requirements for said tools. Finally, we make a critical analysis of existing
certifications at the neighbourhood scale and different approaches developed for
brownfield regeneration projects.
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8.1 Sustainability and Urban Brownfield Regeneration
Projects

We have seen so far that the regeneration of urban brownfields can be a relevant
strategy to limit European metropolitan sprawl and, at the same time, to revitalize
declining sectors. In a context marked by the imperatives of the sustainable city,
we note that public authorities and developers—unduly—often praise urban brown-
field regeneration as intrinsically sustainable.1 This correlation is not automatic and
appears to be unsatisfactory at the neighbourhood scale. In other words, even though
the regeneration of brownfield sites is a sustainable land management solution at a
territorial level, the projects are not in themselves inherently sustainable.

Three interconnected complexity factors can explain the difficulty of integrating
sustainability objectives into the project dynamics. First, site complexity: brownfields

1 “Any argument that all brownfields redevelopment is inherently sustainable is unjustified” (Eisen
1999).
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are complicated sites covering an intermediate scale—the neighbourhood—with a
building legacy of variable quality, often disconnected from its context, sometimes
contaminated, and suffering from a poor public image (see Chap. 4). Second, the
complexity of the regeneration project process: it involves multiple stakeholders and
often lasts over a decade. Hence, chances are that the different stakeholders will
change during the process, which makes it difficult to keep to the objectives that
were set at the beginning (see Chap. 6). Finally, the complexity of the sustainability
concept itself: it asks for the simultaneous consideration of a multitude of parameters
that are not necessarily compatible. To strive for the overall quality of the future
neighbourhood, holistic sustainability objectives must be shared as a common goal
through genuine involvement of all stakeholders and assimilated to the different
temporalities of the project from the very beginning (see Chap. 5).

Unsurprisingly, the integration of sustainability in an urban brownfield regenera-
tion project is not a spontaneous process and goes far beyond the limits of intuition.
To handle this complexity, it is fundamental to act on the basis of sound informa-
tion and to put a system in place to collect this information appropriately (Pediaditi
et al. 2010). In that respect, this chapter focuses on sustainability monitoring that
demonstrates an overarching desire to promote integration as well as a structured and
continuous follow-up of sustainability objectives (see Chaps. 6 and 7 for the inter-
action between monitoring practices and urban brownfield regeneration projects).
Sustainability monitoring acts as an interface, simplifying the encounter between
the urban brownfield regeneration project, marked by complexity, and the sustain-
ability objectives, implying the consideration of multiple parameters. To account for
this, we first give an overview of multi-criteria evaluation and monitoring principles.
Then, we analyse monitoring challenges from an operational angle. This allows us
to define the requirements for an operational monitoring tool. Finally, we look at a
series of approaches available at the neighbourhood scale and, more specifically, for
brownfield regeneration projects.

8.2 Principles of Sustainability Evaluation and Monitoring

8.2.1 Multi-criteria Evaluation Principles

We witness today a strong trend: the practice of evaluation using indicators is
increasing in urban projects, notably in new neighbourhoods wanting to participate
in the sustainability of the built environment, projects which are themselvesmore and
more common (Adewumi 2020; Sharifi et al. 2021). Indeed, the last few decades have
seen the emergence of an abundance of tools and frameworks aiming to assess urban
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sustainability (Pedro et al. 2019). This trend is emphasized by Sustainable Develop-
ment Goal (SDG) 11, “Sustainable cities and communities”, of United Nations 2030
Agenda for Sustainable Development2 (Klopp and Petretta 2017; Eurostat 2019).

Stating a sustainability goal leads to its measurement—i.e., its evaluation—which
is essential to understand sustainable development in the making (Bossel 1999).
Hence, sustainable development indicators are used to show, measure, or assess a
phenomenon. Indicators are both derived from values and create value: “we measure
what we care about and care about what we measure” (Meadows 1998). At the
urban level, they are markers towards which the interest of generations of urban-
ites, present and future, is supposed to tend (Voituriez 2013). However, a simple
list of indicators cannot be considered sufficient to support sustainable develop-
ment decision-making. To achieve this purpose, multi-criteria evaluation approaches
must be adopted, allowing actors to deal with the multiple parameters inherent in a
sustainable city vision.

Multi-criteria evaluations are, therefore, at the heart of an informed decision-
making process and an overall high-quality approach (Sala et al. 2015). They make
it possible to carry out, to the best of knowledge, the essential trade-offs related to the
pillars of sustainability (see Chap. 5). When integrated into project processes, multi-
criteria evaluations also have the advantage of providing a framework for action and
support for sustainability objectives. The evaluation results are a way to promote the
human, technical, and financial effortsmade in terms of sustainability, to demonstrate
that they bring added value, and to encourage best practices. They prove to be an
excellent tool for communicating with a specialized or wider audience. In this vein,
multi-criteria evaluations are also a means of establishing a shared vision for the
project, towards which the involved stakeholders agree to orient themselves.

To meet these expectations, a multi-criteria evaluation must, therefore, take into
account a set of parameters, such as the appropriate choice of indicators or the
context (Ramos 2019). In this regard, we like to refer to the eight Bellagio STAMP
principles,3 which serve as a benchmark for measuring progress towards sustainable
development (Pintér et al. 2012).

Multi-criteria evaluations can take various forms, with a highly variable degree of
applicability and exhaustiveness: certifications, checklists, technical guides, eval-
uation frameworks, rating tools, classification systems, life cycle analysis tools
(LCA), etc. Coming from an “Eco-Label” trend, certification methods today tend to
prevail over other approaches. They are standardized, reproducible, encourage bench-
marking, and offer market visibility of the finished or current operation. However,
on the scale of a sustainable neighbourhood, certification methods like LEED-ND,
BREEAM communities, or Label EcoQuartier also present their share of blindspots:

2 As a reminder, Goal 11 aims “to renew and plan cities and other human settlements in a way that
offers opportunities for all, with access to basic services, energy, housing, transportation, and green
public spaces while reducing resource use and environmental impact”.
3 On an indicative basis, the principles coming from the well-known Bellagio principles are: Prin-
ciple 1: Guiding vision, Principle 2: Essential considerations, Principle 3: Adequate scope, Principle
4: Framework and indicators, Principle 5: Transparency, Principle 6: Effective communications,
Principle 7: Broad participation, and Principle 8: Continuity and capacity.
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significant labelling costs, indicators sometimes poorly suited to the local context,
the imposition of means instead of the objective to be achieved, limited and unbal-
anced coverage of sustainability dimensions, a separation between the project process
and the evaluation, or even use of the label for “greenwashing” purposes (Sharifi
and Murayama 2013; Adewumi et al. 2019; Pedro et al. 2019; Sharifi et al. 2021).
According to some researchers: “Altogether, this means that an area can be certified
without being sustainable” (Wangel et al. 2016). The following sections will discuss
complementary principles and alternative approaches to certification methods.

In any case, in Europe, the use of a multi-criteria evaluation approach is achieved
on a voluntary basis, that is to say non-regulatory. At the neighbourhood scale,
nonetheless, multi-criteria evaluations have more chances to be adopted when
supported by the public sector and local government (funding programmes, tax
abatement, public-private partnerships, or other incentives) (Cease et al. 2019). They
are also one of the means to implement and measure the performance of an urban
sustainability policy within a project or its management. This implies integrating
the evaluation into the project dynamics and going beyond a simple communication
of the results. In other words, multi-criteria evaluations must migrate to operational
tools, including the principles of monitoring.

8.2.2 Monitoring Principles

Neighbourhoods in a transition towards sustainability follow a long process. Like-
wise, urban brownfield regeneration projects also span an extended timeframe. In
that context, ensuring the pursuit of sustainability objectives or their improvement is
a daunting challenge. Those responsible for evaluation have every interest in remem-
bering that multi-criteria evaluations cannot guarantee results on their own, although
it is, conversely, impossible to obtain good results without them (Meadows 1998).
So, it is not enough to report on a sustainability status; it is also necessary to follow it
up and know how to communicate it (Levett & Therivel 2004). Taking this stand and
adopting the monitoring principles could promote the integration of multi-criteria
evaluations within project dynamics.

Monitoring is a management tool already well established in the fields of manage-
ment of private and public organizations, where the abbreviation M&E (monitoring
and evaluation) is widely used. It is frequently reported that it is difficult to draw a
clear line between the roles of each concept since any evaluation proves unproduc-
tive without the contributions of monitoring; the two are complementary (Moore and
Spires 2000).

Monitoring, like evaluation, is primarily a means of gathering information, but
with the aim to track the evolution methodically over time for early detection of
problematic changes (Eurostat and Boesch 2014). The OECD defines monitoring as
“continuing function that uses systematic collection of data on specified indicators
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to provide management and the main stakeholders of an ongoing development inter-
vention with indications of the extent of progress and achievement of objectives and
progress in the use of allocated funds” (OECD 2010).

The idea behind this definition is the use of monitoring to communicate a message
carried by indicators. In other words, this is essential feedback to assess the achieve-
ment of objectives and take action accordingly; monitoring provides information
on changing aspects of a project depending on their direction, pace, and magnitude
(Kusek and Rist 2004).

When reconciling these definitions with the concept of urban sustainability as a
transition process, the notion of temporality adds to that of communication. Indeed,
sustainability is neither static in time nor does it imply a fixed spatial perspective.
“It cannot be seen as a destination but rather as a never-ending journey—at least on
the timescale at which human society operates” (Franz et al. 2006). The evaluation
of sustainability, and all the more, its monitoring, is therefore directly linked to
notions of time and open-ended outcomes. In this sense, it is ideal to follow up all
of the project processes: the evaluation must evolve from being static, carried out at
a precise moment of a project, towards being more dynamic.4 From an operational
point of view, we explain in Chap. 6 that evaluation must be done at the early stages
(prospective evaluation), checked during and at the end of construction (supporting
evaluation), and continuously updated during the life of a neighbourhood (synthetic
evaluation).

If one adopts the idea that sustainability is a transition process, open-ended, and
more than an idealized outcome, then the juxtaposition of monitoring principles with
a multi-criteria evaluation turns out to be an effective implementation and manage-
ment tool. It can facilitate decision-making linked to the integration of objectives into
the project dynamics. Besides, regular evaluation is central to a continuous improve-
ment process, thanks to the feedback it provides. It thus fosters an iterative approach
that will allow the different temporalities of multiple sustainability objectives to
converge.

In the same vein, the first step towards collaboration between the different stake-
holders is the exchange of updated information. Only accurate data concerning
the sustainability objectives will be usable and will trigger clear commitments and
agreements between these partners (Van Noordt and De Mulder 2015).

Ultimately, monitoring allows the creation of evaluation reports, which can play
different roles and be put to different uses (Kusek and Rist 2004):

• To convince, using evidence from findings;
• To educate, reporting findings;
• To explore and investigate what works, what does not, and why;
• To demonstrate accountability, delivering on promises made to citizens and other

stakeholders;
• To document, recording and creating a memory of the project;
• To involve, engaging stakeholders through a participatory process;

4 It is customary to categorize the evaluation approaches according to the time of action: ex-ante,
in-itinere, or ex-post.
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• To gain support among stakeholders, demonstrating results;
• To promote understanding, reporting results to enhance understanding of the

projects.

For all these reasons, it seems justified to recommend a complementary combina-
tion of multi-criteria evaluation approaches and monitoring principles to encourage
the integration of sustainability in urban brownfield regeneration projects. To do
this, sustainability monitoring tools are required. This can contribute to ensuring the
pursuit of sustainability objectives within neighbourhoods in transition.

8.3 Operational Monitoring Tool Challenges

As we have just seen, a monitoring tool can facilitate taking into account sustain-
ability objectives. To achieve this, the tool must be operational, that is to say, an
efficient management device, adapted to the professional practice, and user-friendly.
We consider an operational monitoring tool to be a digital tool that makes comple-
mentary use of multi-criteria evaluation and monitoring principles (see Fig. 8.1).
Despite the obvious advantages of sustainability monitoring tools, their integra-
tion into the dynamics of urban projects often meets with reluctance. As recent
research says, “practice has not yet reached a situation where particular methods
or approaches are proven to work well” (Ramos 2019). Evaluation, per se, is said
to be time-consuming and its cost–benefit ratio is often underestimated (Wedding
and Crawford-Brown 2007; Sharifi and Murayama 2013). Besides, multi-criteria
sustainability evaluation methodologies often require a large volume of data, ask for
the participation of several experts, and provide complex results, which make them
difficult to apply in practice (Sharifi et al. 2021).

Furthermore, aswewill explain inSect. 8.5, analysis of several evaluationmethods
at the neighbourhood scale, and in particular those adapted to brownfield sites, reveals
that their development is mainly from the context of scientific research; they are
generally not adapted to the context of practice and have often not gone beyond case
studies (Laprise et al. 2015).

evaluation results results management

model

OPERATIONAL MONITORING TOOL

iteration /
optimisation

multicriteria evaluation monitoring

Fig. 8.1 Schematic representation of the constituent elements of an operational monitoring tool
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Between theory and practice, the ideal monitoring tool does not seem to exist
(Bartke and Schwarze 2015). Nevertheless, some evidence allows us to define what
may be optimal for a monitoring tool to be operational. We will next explore the
limitations and requirements used in the design of monitoring tools that can play a
role in their integration into the dynamics of urban brownfield regeneration projects
so that they are accepted and used or, in other words, operational.

8.3.1 Operational Limitations

To be concretely manageable and integrated into project dynamics, a monitoring
tool should not be overloaded with indicators, otherwise, too much time will be
spent on data collection and not enough on its analysis (Kusek and Rist 2004).
However, research highlights a lack of consensus on the selection and the optimal
number of indicators (Tanguay et al. 2010). For instance, the theoretical require-
ments of completeness or transparency deriving from the BellagioSTAMP (see
Sect. 8.2.1) inevitably lead to a system with specific indicators answering specific
questions. In other words, pushing towards a holistic indicator system, which covers
the sustainability concept, involves a large number of indicators.

In daily practice, the resources required to use such a system are limited (time,
budget, skills, and capacities). For example, obtaining neighbourhood-wide data for
an adequate assessment can be a problem: many aspects are relatively detailed or
of a qualitative nature and difficult to assess. When these aspects can be quantified,
the necessary data for a fine degree of analysis is both cumbersome and costly to
obtain (Larco 2015). From a technical point of view, some indicators are deemed
icebergs: they require a disproportionate workload compared to other indicators to
obtain the desired final data (simulations, analyses, calculations, etc.) (Riera Pérez
2016). Furthermore, as urban brownfield regeneration projects change and develop
in a context that is also changing, some indicators may lose their relevance. Theymay
have to be replaced by indicators that are more adequate under the current conditions.

The challenge is, therefore, to condense and simplify the indicator system, and by
extension the monitoring tool, without losing the essential elements. Indeed, how an
indicator system is simplified can be critical and lead to simplistic and misleading
conclusions (Bell and Morse 2006). In that respect, recent research identifies risks
of indicator overuse (the use of indicators whose value is negligible for decision-
making), non-use (the potential of the information provided by the indicators is not
fully utilized), or misuse (the indicators are used to distort or create false impressions
or the information they provide is interpreted erroneously) (Lyytimäki et al. 2020).

The recurring question thus concerns the time spent on the assessment, although
our investigation indicates little by way of the ideal compromise. As a rule of thumb,
we measure the effectiveness of a monitoring tool and its embedded evaluation
approach by the amount of time and effort required to carry out an evaluation, which
must be proportional to the benefits that it brings. As argued in Chap. 7, to convince
actors of urban projects to spend time on data collection and monitoring, they must
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take part in the process in order to be able to use and relate to the information
generated.

Nowadays, certifications such as LEED-ND, BREEAM communities or Label
EcoQuartier can be an attractive means for implementing an evaluation process and
compensating for the additional costs generated by themarket visibility they provide,
even if they are said to be complex, time-consuming, and bureaucratic.5 Another way
to encourage this practice is through incentive ormandatorymeasures within policies
supporting evaluation and monitoring (see Chap. 7). Finally, public awareness of the
importance of including sustainability objectives added to market demand for eco-
friendly projects can influence the choice of whether to monitor the transition of an
urban brownfield towards a sustainable neighbourhood.

8.3.2 Target Audience

The challenge for monitoring tool designers is to incorporate not only the hetero-
geneous sustainability aspects but also the very different end-users requirements.
However, requirements such as completeness, thoroughness, transparency, user-
friendliness, flexibility, and affordability in terms of investment can be contradic-
tory. According to research on the matter, “tool designers have to give up a certain
degree of scientific and normative rigour in order to achieve practicability and long-
term implementation” (Bartke and Schwarze 2015). The latter research suggests that
no tool is capable of meeting all the requirements of different potential users. So
instead of trying to develop the “perfect tool”, developers should focus on identi-
fying the target audience of the monitoring tool and their specific needs. Putting a
priority on one aspect thus depends on the end-user’s expectations (decision-makers,
representatives of the public, scientists, and experts).

Hence, the aim is to find a balance between the normative principles of sustain-
ability evaluation and the practical requirements of users (see Fig. 8.2). In other
words, a monitoring tool can be operational when it is accepted and adopted by rele-
vant end-users and, at the same time, helps to make informed decisions that support
sustainability goals. As discussed in Chap. 7, defining the right target audience for
the monitoring tool is crucial to ensure its credibility and duration over time (Kusek
and Rist 2004):

• Ownership: Who are the users willing to invest time and resources in the tool?
• Management: Who, how and where will the tool be installed and operated?
• Maintenance: Who will be responsible for problem solving and updates, in

particular on long-term operations?

5 Certifications provide a multi-criteria evaluation approach but not necessarily structured and
continuous follow-up required by monitoring principles.
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Design of a sustainability monitoring tool
(allows integration of objectives and decision-making)

Constituent parts of the 
sustainable development concept

Sustainability principles: 
minimum requirement for a sustainable development

User needs: 
minimum requirement for usability and adoption of an evaluation method

Resource and capacity limitations
for decision making

Fig. 8.2 Balance between normative principles of sustainability evaluation and practical user
requirements for the design of an operational monitoring tool (Laprise 2017)

8.3.3 Results Reporting

An operational monitoring tool, when properly used, constitutes a database on the
sustainability objective and performance of a project that allows sharing regular
feedback on the operation. It can thus act as an exchange platform between many
stakeholders from different spheres of action. In this sense, the communication of
results is essential: the main challenge is to deliver a message. It should ideally be
part of a larger communication strategy.

Regular communication of the results brings up some questions:Whowill receive
the information, in what format, and when? Who will prepare the information and
whowill present it, whether it gives good or bad results? Here too, the target audience
must be identified and reflected in the data collection, analysis of the evaluation, and
reporting of the results.

So far, we have noted that the desire to create a monitoring tool representing
the complexity of sustainability objectives can be contradictory to the expectations
related to its usability, notably clear and simple communication of results. Neverthe-
less, methods such as aggregation or the selection of representative indicators can
help simplify the communication of results.

Multiple aggregation methods are used, especially when the list of indicators is
long. They raise the question of the transformation of qualitative and quantitative
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indicators into homogeneous values, and that of their weighting. Aggregation feasi-
bility and relevance, andmore particularly weightingmethods, are criticized for their
subjective and ambiguous nature and their varying degrees of transparency (Haapio
and Viitaniemi 2008; Tanguay et al. 2010). Indeed, weighting methods imply giving
particular consideration to an indicator, while it is difficult to compare and prioritize
one aspect of sustainability with another (Riera Pérez 2016).

Another strategy consists of selecting relevant flagship indicators, knowing that
all sustainability dimensionsmust be covered in a sustainable neighbourhood project.
The involved stakeholders can make this selection during specific workshops with
varying degrees of participation. This approach can establish a collaborative culture
with a positive social impact within sustainable neighbourhood projects: the assess-
ment is designed by the actors themselves, based on their discussions, and adapted
to the realities of the context (Ramos 2019).

Furthermore, identifying mandatory indicators can be a strategy to ensure the
achievement of a certain level of performance.However,mandatory indicators should
not mean that some sustainability aspects are more legitimate than others and should
not undermine the indicator system’s flexibility (Wangel et al. 2016).

Finally, how the evaluation results are reported, that is to say, their graphical
representation, can have a significant impact on their usefulness in decision-making,
the latter being the central issue in any monitoring tool. An evaluation report must
offer a balanced representation of the sustainability dimensions, including both good
and bad results, and be adapted to the right audience. The graphical representation
of the results must be simple, clear, and in enough detail to allow some form of
transparency. The ability of these results representations to track changes over time
is also a question that is directly linked to the monitoring principles. For example, the
transposition of evaluation results into a radar chart is easier to communicate than a
simple list (see Fig. 8.3).

There are many requirements for operational monitoring tools: to be reliable
and accessible, including, beyond environmental aspects, economic and social
ones, while recognizing local particularities and, above all, capable of commu-
nicating, creating and enabling participation. This means more complex, precise,
and demanding tools (GBCe 2014). We must, therefore, find an acceptable balance
between this complexity and a sufficient level of accuracy; between theory and prac-
tice. Since an operational monitoring tool may prove to be relevant for ensuring the
transition from urban brownfield sites to sustainable neighbourhoods, it must also
meet this challenge. Hence, it is important to have in-depth knowledge of the subject
to be evaluated—in our case, urban brownfield regeneration projects—and to adapt
the monitoring tool to this specific subject.
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Fig. 8.3 Example of radar chart showing multi-criteria evaluation results and objectives simulta-
neously

8.4 The Need for Tailor-Made Operational Sustainability
Monitoring

Since urban brownfield regeneration projects are inherently complex, the adoption of
a monitoring tool seems necessary to encourage the pursuit of sustainability objec-
tives and their improvement. To adequately respond to its role, the monitoring tool
must be operational. Itmust strike a balance between theoretical and practical require-
ments, considering the specificities of this type of project. Indeed, a tailor-made
tool sensitive to the type and context of the project appears to be the only way to
face complexities, ensure a certain rigour and credibility of the results, and provide
decision-makers with a real account of a given situation (Bleicher and Gross 2010).

According to the specific features of urban brownfield regeneration projects,
we formulate three requirements so that such a tool can be integrated into project
dynamics, adopted by the various project stakeholders, and bring real added value
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compared to current practices. Further developed in Sect. 8.4.2, these three require-
ments are: a search for overall quality, adequacy with the specificities of urban
brownfield regeneration projects, and integration into the project dynamics.

8.4.1 Consideration of Specific Features

The complexity of an urban brownfield regeneration project depends notably on
its location and size, the nature of the regeneration, as well as the timeframe and
involved stakeholders. Because the scale of the project corresponds to that of the
neighbourhood, a suitable monitoring tool cannot only assess isolated objects within
a definedperimeter. Itmust also address how thenewneighbourhood influences—like
a system—its context and vice versa (Wangel et al. 2016). Sustainability evaluation
at this scale involves the consideration of factors, both qualitative and quantitative,
that provide sensitive results to adapt the project to the changing needs of different
stakeholders (Zheng et al. 2014).

To promote the integration—and continuation—of sustainability objectives, the
decision-making support provided by the tool should focus on the regeneration
project and its development and management, rather than policies to be evaluated.
As discussed in Chap. 7, such a tool can also be used in collaboration with citizens
and in this way gain social relevance (Ramos 2019). Communicating regularly on the
monitoring results makes it possible to promote the future neighbourhood but also to
mitigate expectations by explaining its limits. Because a neighbourhood in transition
certainly produces not only winners but also losers, having an adapted monitoring
tool facilitates project-related trade-offs in a search for sustainability optimization
and contributes to the acceptability of these trade-offs. In other words, it can be used
as a means to facilitate exchanges and constructive discussions between the various
stakeholders and the citizens.

In a brownfield regeneration project characterized by temporal complexity,
sustainable development is far from constituting a unifying element, but, on the
contrary, brings different paces into play. By managing sustainability objectives,
a tailor-made operational monitoring tool can mitigate this temporal complexity
(Wangel et al. 2016).

As neighbourhoods are in transition, urban brownfield regeneration projects are
continuously changing. Because their realization spans over 20 or even 30 years, they
are unlikely to conform to their original design. Marked by uncertainties, the perfor-
mances of these projects are only partially predictable and controllable: there will
always be elements that will influence the project and appear over time. Even though
predictive assessment provided by an adapted tool remains partial, it can contribute to
maintaining a certain level of consistency over timewith the sustainability objectives.
Based on this observation, measuring sustainability challenges cannot be limited to
ad hoc reviews. As shown in Fig. 8.4, it must participate fully in the project dynamics
and be embodied in a reflective approach allowing continuous and iterative adjust-
ment of its intents (Rey 2012). Hence, monitoring throughout an urban brownfield
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Fig. 8.4 Sustainability monitoring throughout an urban brownfield regeneration project’s lifecycle

regeneration project’s lifecycle can be a useful source of information and contributes
to developing more accurate sustainability strategies (Cahantimur et al. 2010).

Already discussed in Sect. 6.6.2, the early integration of monitoring can be partic-
ularly crucial, as decisions made at this stage will affect the neighbourhood’s sustain-
ability throughout its lifecycle (Romm 1994). Indeed, early monitoring allows time
for reflection and maturation of the sustainability objectives related to the neigh-
bourhood’s transition. The early days provide a window for the project to include
flexibility,whichmay increase the possibilities for subsequentmodification and delay
unalterable decisions. The latter introduces the idea of taking into account aspects
that can help prevent the regenerated site from returning to a state of neglect, or, in
other words, becoming a brownfield site again (HOMBRE 2014).

An urban brownfield regeneration project may not be linear. On the contrary, the
activities of each step of the process may overlap or merge; actors may move from
different activities and steps, depending on the project’s unique set of characteristics.
Capturing the potential nonlinearity through monitoring is fundamental in terms of
the optimization of sustainability objectives. An adapted tool can support this overall
complexity, thanks to the creation of a shared image of the project. As discussed in
Chap. 7, a person responsible for evaluating the sustainability objectiveswill promote
this shared image and lead the monitoring process within the project.
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8.4.2 Operational Monitoring Tool Requirements

The consideration of these specific features calls for the development of an opera-
tional monitoring tool that includes a continuous, engaging, and efficient evaluation
approach, specially adapted to the needs of urban brownfield regeneration projects.
To do this, it is necessary to encourage a proactive research for high-quality, inte-
grated voluntarily into the project dynamics, and introduce structured and continuous
monitoring of sustainability while taking into account the characteristics specific to
urban brownfield regeneration projects. We identify the following requirements:

Search for overall quality

The tool must provide monitoring of sustainability objectives in a holistic manner.
Consequently, the recurrent evaluation will have to examine, equally and concur-
rently, the environmental, sociocultural, and economic aspects of the project as well
as the sound management of the project process, i.e., its governance.

• The tool must assess the three pillars of sustainability;
• The tool must assess the “fourth pillar” of sustainability (governance).

Adequacy with the specificities of urban brownfield regeneration projects

The tool must respond to the problems that are at the origin of the brownfield, as
well as to the inherent characteristics of the urban brownfield site and regeneration
project process, which brings challenges related to sustainability assessment.

• The tool must be specific to urban brownfield issues;
• The tool must be specific to the process of the regeneration project, notably, its

multi-disciplinary aspect.

Integration into the project dynamics

The tool must ensure an operational evaluation that is integrated into the project
dynamics. It allows easy monitoring throughout the site’s transition from urban
brownfield to a sustainable neighbourhood. It provides clear communication of the
evaluation results that allows iterative and informed action to change performances.

• The tool must include ex-ante assessment and follow-up;
• The tool must include in-itinere assessment and follow-up;
• The tool must include ex-post assessment and follow-up;
• The tool must promote continuous improvement of the regeneration project.

Formulating these requirements is not trivial. It is deduced from the three
complexity factors discussed at the beginning of this chapter. Thus, the “search for
overall quality” refers to the definition of the sustainability of Europeanmetropolitan
areas elaborated in Chap. 5. “Adequacy with the specificities of urban brownfield
regeneration projects” relates to the analysis made of the potential and particu-
larities of a neighbourhood in transition in Chap. 4. Finally, “integration into the
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Search for overall quality

+ +

Integration into the project 
dynamics

Fig. 8.5 Schematic representation of the three general requirements for a tailor-made operational
monitoring tool

project dynamics” reflects concerns about projectmonitoring, as discussed inChap. 6
as well as in the present chapter.

However, as illustrated in Fig. 8.5, these requirements are not independent of
each other, but rather intersect. For instance, integration into the project dynamics
can only be conclusive if the tool is in line with the specificities of urban brownfield
regeneration projects. The same goes for this adequacy with the specificities of urban
brownfield regeneration projects, which will only be complete if it responds to a
search for overall quality. Hence, the operational monitoring tool must entirely and
simultaneously embrace the three general requirements.

8.5 Critical Analysis of Existing Approaches

The themes raised so far highlight the need for an operational monitoring tool with
specific requirements. The identification of such a targeted need is confronted with
the fact that the fields of multi-criteria evaluation as much as monitoring itself are
already widely explored and that a real profusion of tools already exists. To close
this chapter, we present a critical analysis of existing approaches (certifications at the
neighbourhood scale andmost relevant evaluationmethods developed for brownfield
sites). The objective is not to provide an exhaustive list of all approaches, but to
highlight the most encountered limitations.6 This critical analysis will lead us to the
observation that—for several reasons—existing approaches do not entirely fulfil the
general requirements identified in Sect. 8.4.2.

6 For detailed analysis, refer to Laprise (2017).
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8.5.1 Existing Certifications at the Neighbourhood Scale

As discussed above, certification methods such as LEED-ND, BREEAM commu-
nities, Label EcoQuartier, HQE Aménagement, DGNB System for districts or One
Planet Living OPL, to name a few, are frequently used in current practice across
Europe; much has been said about their benefits and pitfalls (Lützkendorf and
Balouktsi 2019; Sharifi et al. 2021). We observe that, even if they are designed
to assess sustainability at the neighbourhood scale, certifications do not meet the
many specific challenges of urban brownfield regeneration projects.

Symptomatic of this mismatch, several of these certification methods consider
the reclamation of brownfield in their indicator system as a separate condition
contributing to the overall sustainability of a project. By way of example, in the case
of LEED-ND, the Smart Location and Linkage (SLL) Credit: Brownfield remedia-
tion grants 1–2 points for projects taking place on contaminated sites (USGBC2018).
Similarly, BREEAM communities’ indicator LE02-Land use aims to encourage the
use of previously developed or contaminated land, offering 1–2 credits (BRE Global
Limited 2013). While it is true that a thoughtful location on a brownfield site is a
sustainable solution by reducing pressure on unexploited land, indicators of this kind
can be misleading regarding the direct benefits that can be generated by regeneration
projects on their own. In other words, it reduces the many specificities relating to
these sites and confines them to the concepts of contamination or built density.

The criticism has been made that, regardless of the development site chosen
(urban brownfield, allotment in outskirt area, or land which has not been previously
disturbed), these tools generally use the same indicators and benchmarks (Sharifi
and Murayama 2014). Because these certifications are specially designed for new
developments, they are seen as ineffective in assessing issues relating to a brown-
field site confronted with existing conditions and marked by the complexity of its
regeneration. This calls into question the use of certifications for urban brownfield
regeneration projects unless they are simply used as checklists (Wangel et al. 2016).
In addition, certification consists generally of the one-off assessment of a project
by a third party (external audit) to award a label. Thus, the evaluation intervenes
indirectly and passively in the project process, which prevents it from integrating
into the project dynamics (Schweber and Haroglu 2014).

However, it should be noted that most certifications include indicators regarding
the governance of the project with varying levels of engagement from themain stake-
holders. For instance, process quality is one of the five topics rated by the DGNB
system for the district, accounting for 20% of the global score. It aims to increase
planning and construction quality but leaves little room for bottom-up approaches.
The Label EcoQuartier assesses the project’s governance initiatives such as commu-
nication and inclusion of the population. It also adds to its list the criterion “imple-
ment evaluation and continuous improvement procedures”, which demonstrates that
a label is expressly a tool that excludes monitoring principles.
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Ultimately, many evaluation approaches, such as the iiSBE SN Tool (Larsson
2020), offer generic performance assessment frameworks for rating the sustain-
able performances of neighbourhoods, although they are not certifications, per se.
However, like the certification methods, these approaches are not designed specifi-
cally for brownfield regeneration. Moreover, as far as we could determine, they are
not integrated into operational tools, further limiting their usefulness.

8.5.2 Existing Evaluation Methods for Brownfield
Regeneration Projects

We also identify from the literature a number of sustainability evaluation methods
that relate to the issues raised by brownfield regeneration projects. However, we
observe from the outset that most of these methods remain at the theoretical level,
or at best at the experimental level. They can be classified into three categories.

The first category consists of targeted methods. The latter aims at simplifying the
complex brownfield regeneration process by shedding light on a single aspect. For
example, many approaches focus on soil remediation (Rizzo et al. 2016; Huysegoms
and Cappuyns 2017). In fact, within the larger context of sustainable land-use plan-
ning, urban brownfield redevelopments and sustainable soil remediations often inter-
weave. It is worth mentioning—for the sustainable soil remediation guidance they
provide—the qualitative impact assessment model developed by Nijkamp et al.
(2002), the REFRINdd approach (ARTELIA et al. 2016), and the participatory
decision support system for contaminated brownfield redevelopment elaborated by
Tendero and Plottu (2019). Other targeted methods narrow the assessment on a
single aspect of sustainability—quite often on the reduction of energy consumption,
carbon emission, and motorized private transport—like the 2000-Watt Site certifi-
cate (SwissEnergy 2019). In short, we witness that targeted methods do not address
all the specificities of an urban brownfield regeneration project and are not adapted
to a structured and continuous follow-up integrated at every stage of the project
dynamics.

The second category refers to ex-ante methods, which are designed to inter-
vene at the early stage of project planning. Many of these predictive tools—using
geographic information systems (GIS)—were developed to compare the sustain-
ability of different scenarios on brownfield sites at a pre-design stage, predict optimal
planning solutions, and/or identify sites for priority development at a territorial level.
We can cite interesting works on GIS an indexing scheme (Chrysochoou et al. 2012),
an integrated assessment model (Schädler et al. 2011), a definition on the points of
attention in designing tools for regional brownfield prioritization (Limasset et al.
2018), and the TIMBRE project’s brownfield prioritization tool (TBPT) (Pizzol et al.
2016). The work of HOMBRE (holistic framework for zero brownfield perspective)
allowed the development of the so-called BFN (brownfield navigator) (HOMBRE
2013). It is a sophisticated spatial planning tool that helps identify at an early stage
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how a brownfield site can be successfully regenerated. One of the tool’s special
features is the inclusion of “early indicators”, which detect the risk of a given site
becoming a brownfield and allows the parties concerned to watch over the sites at
risk. Finally, RESCUE’s work led to the creation of a checklist that focuses on the
future functional use of brownfields and sustainable development-related impacts.
The checklist was, however, limited to rating a project to obtain public funding
(RESCUE 2004). If the early use of a monitoring tool is essential for integrating
sustainability issues into brownfield regeneration projects, continuing the evaluation
is just as important. Indeed, sustainability objectives risk being abandoned along the
way of the project and falling into the trap of “Build and let’s see what happens”.

The third category consists of frameworks that were developed to help orient the
transformation of urban brownfields into new neighbourhoods integrating sustain-
ability principles. The framework created byWilliams and Dair (2007) and the rede-
velopment assessment framework (RAF) developed by Pediaditi et al. (2005) are
guidelines based on a participatory approach. Theymainly consist of a list of sustain-
ability objectives,withinwhich users are free to define themost appropriate indicators
to measure their goals. Without possible comparison or uniform measurement, these
frameworks do not enable an informed choice among different iterations or vari-
ants of a project. For its part, the sustainable brownfield redevelopment (SBR) tool
(Wedding and Crawford-Brown 2007) is a result-oriented framework that evaluates
and communicates successes related to the sustainability of completed brownfield
redevelopment projects. However, despite its project monitoring ambition, the tool
provides only a list of weighted indicators and quantitative aggregation principles.
Themethodological framework for brownfield assessment developed byCappai et al.
(2019) includes a list of new criteria, resulting from crossing brownfield redevelop-
ment issues with the parameters of project design. The evaluation must be performed
during each phase of the lifecycle of the project. However, since it has not yet been
validated in cases studies, this approach cannot be considered operational. Finally,
we also identify the sustainability indicator system SIPRIUS, which is specifically
adapted to issues raised by brownfield regeneration projects in the post-industrial
European context and offers opportunities to follow the entire project process in
detail (Rey 2012). Furthermore, a successful test application to a case study, the
Ecoparc Neighbourhood in Neuchâtel, Switzerland (already mentioned in Chap. 2),
was performed. However, the latter framework, taken in this version, is not yet oper-
ational. In all cases, these frameworks do not consider nor assess aspects related to
the fourth pillar of sustainability.

8.5.3 Towards a Hybridization of Existing Approaches

The critical analysis shows that existing approaches do not entirely fulfil the general
requirements for an operational monitoring tool previously elaborated in Sect. 8.4.2.
Indeed, most methods are dissociated from the overall project dynamics. Therefore,
they cannot be applied on a regular basis or do not address all the phases of a project.
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This lack of structured and continuous follow-up limits the ability of actors to make
informed choices and communicate the results and, as a consequence, reduces their
ability to integrate holistic sustainability objectives into the regeneration project.

This chapter highlights a paradoxical situation: the importance of not only devel-
oping a tailor-made operational monitoring tool but also the presence of a multitude
of approaches. The next chapter proposes, rather than starting from scratch, to rely
on existing “know-how” in order to come up with an optimal tool. This hybridiza-
tion strategy is inspired by the fact that often in the built environment, new ideas
are formed by combining old ones (Glaeser 2011). Entitled SIPRIUS+, this tool is
thus the hybridization of two existing approaches: SIPRIUS, the previously identi-
fied indicator system, and OKpilot, a user-friendly, web-based monitoring software
designed to check andmanage compliance with different frameworks and checklists.
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