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Abstract

Urban sustainability plays a central role in the implementation of the UN Sustainable Devel-
opment Goals (SDGs) at the local level. The emphasis on major interventions, and large pro-
jects and infrastructures may overlook the cumulative beneficial impacts of widespread smaller
urban transformations at the neighbourhood level. However, there is insufficient research on
how to operationalise the SDGs at such suburban scale. This study aims to contribute to fill
this gap by examining the usefulness of Neighbourhood Sustainability Assessment (NSA) tools
for operationalising the 17 SDGs. The comparative analysis between the three NSA tools ex-
amined in this paper — LEED, BREEAM and ITACA — reveals their differences and comple-
mentarities with respect to different targets of the SDGs. In general, the findings of this study
show that the main scopes of interest of these tools are related to general urban issues (SDG11),
climate action (SDG 13), responsible production and innovation (SDG 9 and 12), and in part
also to goals on social wellbeing (SDG 3, 8, 9), whereas other SDGs are less represented, alt-
hough several indicators proposed by NSA tools could indirectly contribute to assessing pro-
gress on those goals. Besides providing a framework for assessing the correspondence and
compliance of NSA tools to the SDGs, the proposed method of analysis also allows to verify
the consistencies and the discrepancies between different NSA tools, pointing at their poten-
tials and limitations. Hence, this study can provide insights and can suggest guidance and rec-
ommendations for overcoming some of the current limitations of the NSA tools, and more in
general for the design of neighbourhood evaluation systems more directly and cogently target-
ing the SDGs. In this sense, the findings of this study can support local administrations and
planners in the design and implementation of SDG-targeting policies, plans and projects aiming
at systemic sustainability.

Keywords: 2030 Agenda, Sustainable Development Goals (SDGs), Urban Sustainability, Ur-
ban Targets, Criteria and Indicators, Neighbourhood Assessment Tools.

1. Introduction

The impact of urban areas and cities on environmental degradation, climate change and so-
cio-economic crises has dominated the debate on sustainability in the last few decades (de Jong
et al., 2015). Urban settlements, inhabited by 55% of the world’s population, consume large
amounts of energy, materials and natural resources. Despite cities covering just 3% of the
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world's surface, they consume 78% of the world's energy and emit more than 60% of green-
house gas emissions (GHG) (UN-Habitat, 2020a). Urbanisation represents a major contributor
to climate change and biodiversity loss, two interrelated processes that profoundly affect the
functioning and stability of ecosystem and, consequently, the overall quality of life for more
than half of the world population (United Nations, 2020). Therefore, the perspective of sustain-
able urbanisation offers major opportunities to «fight against poverty, inequality, unemploy-
ment, climate change and other pressing global challenges» (UN-Habitat, 2020a) on various
spatial levels, from global to local (Alberti, 1996; Komeily and Srinivasan, 2015).

To address these interconnected challenges, many urban sustainability indicators and as-
sessment tools have been developed since the early 1990s when the local Agenda 21
(LA21) was adopted in Rio de Janeiro. Agenda 21 set out international guidelines to support
local authorities in introducing principles of sustainable development into the domains of eve-
ryday urban planning and management practices through measurable targets to be achieved by
2021 (Merino-Saum et al., 2020). More recently, the United Nations 2030 Agenda and the
Sustainable Development Goals (SDGs) have provided an integrated global action plan to
guide the member states to design and implement sustainable urbanisation policies, pro-
grammes and initiatives. According to the SDGs framework, such actions should aim at 17
general goals, each further specified in terms of targets and indicators (Khussamov et al., 2020;
United Nations, 2015). Countries and local governments are called to report on their own po-
sitioning with respect to SDGs through “Voluntary Local Reviews” (VLR), as requires by the
Article 47 of the 2030 Agenda (UNDESA, 2019).

Within 2030 Agenda framework, each local administration is called to implement actions at
the local level by addressing their context-specific challenges and priorities through a pro-
cess of SDGs adaptation and localisation, also defined as “SDGs operationalisation” (Euro-
pean Commission, 2018; Fisher and Fukuda-Parr, 2019; Salvia et al., 2019; Valencia et al.,
2019). Such operationalisation is crucial to guide policy-makers and practitioners in on-the-
ground planning and policy design, since an estimated 65% of the 169 targets behind the 17
SDGs will not be reached without engagement of local and regional governments (OECD,
2018).

However, the SDGs operationalisation is itself a challenging undertaking, since it is not a
trivial task for local governments to adapt their established policy-making and evaluation prac-
tices into plans and actions specifically targeting SDGs at the local scale (Fenton and Gus-
tafsson, 2017; Grainger-Brown and Malekpour, 2019; Krantz and Gustafsson, 2021; Valencia
etal., 2019). Indeed, there is a lack of well-established, generally accepted, and comprehensive
frameworks for the evaluation of urban projects and interventions specifically devised to assess
their contribution to the achievement of the SDGs, especially at the neighbourhood level, as
argued more in detail below in Section 3. Most of the indicators suggested by the UN , in fact,
are based on macro-scale data (national or regional) that are not specific enough to inform
decision making and evaluation of individual development projects and urban transformations
at the neighbourhood scale (G(’)mez-Alvarez et al., 2018; Kanuri et al., 2016a; Krellenberg and
Koch, 2021; Simon et al., 2016).

Neighbourhood, as a fundamental urban unit, is often recognised as the most appropriate
spatial scale for improving sustainable built environments (Berardi, 2013; Sala Benites et al.,
2020; Sparshott et al., 2018). This is also demonstrated by the increasing interest in Neighbour-
hood Sustainability Assessment (NSA) tools — also referred to as neighbourhood sustainability
rating tools, certification systems or indicator frameworks — designed for measuring the effec-
tiveness of urban interventions at this spatial scale (Feleki et al., 2018; Kaur and Garg, 2019;
Sharifi et al., 2021a; Sharifi and Murayama, 2013, 2014). Different NSA tools such as LEED
(Leadership in Energy and Environmental Design), BREEAM (Building Research Establish-
ment Environmental Assessment Method) and ITACA (Italian Institute for Innovation and



Transparency in Procurement and Environmental Compatibility), propose different sets of cri-
teria and indicators to measure, monitor, and evaluate the sustainability of existing neighbour-
hoods and planned interventions, along different dimensions: environmental (e.g., public green
space relevance, water and energy consumption, sustainable mobility and to accessibility), so-
cial (e.g., housing affordability, services and public spaces and services provision, community
participation and involvement) and economic (e.g. economic activities and job creation) (Al-
berti and Susskind, 1996; Berardi, 2013; Curwell et al., 2005; Merino-Saum et al., 2020; Sharifi
etal., 2021a).

In recent years, there have been attempts by some developers of NSA tools to adapt them
to, and to show their consistency with, the SDGs framework. However, as it will be more
extensively argued below, these are still limited attempts, which do not offer in-depth analyses
necessary to assess the specific contributions of urban planning and design practice for achiev-
ing all the 17 SDGs.

To summarise, given these premises, the starting points of this study are:

(1) On one hand, there is no clear guidance, and a lack of established evaluation methods
purposefully designed for assessing the contribution of urban projects and interventions to the
achievement of 17 SDGs at the neighbourhood level.

(2) On the other hand, there are several established, reasonably well-crafted, ready-for-use,
and tested tools for the evaluation of neighbourhood sustainability which, however, do not ex-
plicitly nor systematically correlate their evaluation systems and indicators to the SDGs.

Hence, this study aims to explore the potential, and the limitations, of the NSA tools to offer
a practical set of criteria and indicators useful for assessing projects and interventions against
the SDGs at the neighbourhood scale. For this, two related questions are explored:

1. How much are NSA tools compliant to SDGs?, and what correspondences and dis-
crepancies exist between the NSA tools and SDGs?

2. How effectively and exhaustively do current NSA tools translate the SDGs targets
into criteria and indicators useful for planning and design at the neighbourhood
level?

For this purpose, this study carried out a comparative analysis of three internationally known
and widely used NSA tools — the American LEED , the English BREEAM for Communities
and the Italian ITACA protocol for Urban areas.

Besides providing an overview of how the three NSA tools consider or target different
SDGs, this study also suggests possible developments, integrations and improvements to make
these tools more clearly and explicitly SDG-oriented.

The remainder of this paper is divided into five subsections. Section 2 provides the back-
ground and report on relevant previous research related to the SDGs operationalisation at the
neighbourhood level to which this study seeks to contribute; Section 3 briefly presents the NSA
tools, highlighting their potential to support urban sustainability planning and design practice;
Section 4 describes the method used in this study to assess the correspondence and compliance
between the NSA tools and the SDGs, while the Section 5 presents the main findings of this
analysis. Section 6 discusses these results in terms of possible indications on how local admin-
istrations and planners could operationalise the SDGs in their activities and policy frameworks
in order to orient the on-the-ground planning and decision-making processes. Finally, the con-
clusions in Section 7 highlight some limits and potentials of the proposed comparative analysis,
suggesting directions for future developments.

2. Urban Sustainability: the problem of SDGs operationalisation



In order to address multiple problems and challenges, the 2030 Agenda integrates and bal-
ances three dimensions of sustainable development — economic, social and environmental
(UNESCO 2018b: 3) — within 17 SDGs, further subdivided into 169 targets and 231 unique
indicators conceived for guiding UN member states in achieving sustainable development (As-
sembly U. G., 2017).

To ensure their pertinence at local levels, the SDGs framework was devised to be applicable

to different national contexts, with inevitably different priorities and implementation capabili-
ties. Within a global vision, each government is allowed, and expected, to set its own national
targets, and to devise ways of integrating these targets into national policies. In this sense, the
process of “SDGs operationalisation” requires localising, adapting, implementing, and moni-
toring of the SDGs also at the local urban scale. Such operationalisation is a crucial precondi-
tion for local authorities and stakeholders to be able to define, plan, and implement strategies
targeting locally-adapted goals (Fisher and Fukuda-Parr, 2019; Global Taskforce of Local and
Regional Governments, 2015; Kanuri et al., 2016a; United Cities and Local Governments,
2016; United Nations Development Group, 2014).
Many socio-economic and environmental challenges are concentrated within urban areas, and
public authorities can have a significant influence over urban (un)sustainability through a wide
range of statutory and non-statutory functions and responsibilities (Carmona, 1996). Indeed,
many urban sustainability experiments in different countries are promoted by local authorities
(Bai et al., 2010; Frantzeskaki et al., 2014). Urban and territorial planning can allow to address
a wide range of SDGs through spatial visions, strategies and plans, policy principles, tools,
institutional and participatory mechanisms, and regulatory procedures (UN-Habitat, 2018),
which can be drivers of change in urban forms, functions, and in citizens’ lifestyles and oppor-
tunities, aimed at integrated approaches to sustainability along environmental, economic and
social dimensions. Furthermore, local public administrations such as municipalities can be rec-
ognised as leaders in collaboration with other public authorities and stakeholders (Mapar et al.,
2020). However, the intrinsic diversity of cities — in terms of their geographical, social, eco-
nomic and infrastructural conditions, and in their governance and management structures —
does not allow for a “one-size-fits-all” approach, but requires ensuring that different urban
contexts have flexible and tailor-made strategies and policies to map their local priorities onto
their progress on SDGs. This requires (1) a process of operationalisation that includes a local-
isation (or adaptation) of global goals to specific environmental, economic, political and socio-
cultural contexts; and (2) a setting of local targets and indicators.

Hence, the fundamental question arising is how to build the relationship between the SDGs
and the daily work of local governments and, consequently, how to implement localisation,
measurement, and monitoring of relevant data for assessing the progress at the local level (Si-
mon and Arfvidsson, 2015).

The UN 2030 Agenda defines a specific goal for urban issues, the SDG 11 “Making cities
and human settlements inclusive, safe, resilient and sustainable” (UN-Habitat, 2020b). This
represents an important milestone: the precursors of the SDGs, the Millennium Development
Goals (MDGs) — set up by the United Nations (UN) for the period 2000-2015 — did not, in fact,
consider explicitly the critical role of urban areas in advancing sustainable development (Va-
lencia et al., 2019). Only the MDG 7 target 7.D “Ensure environmental sustainability” directly
referred to the human settlements, in order to «achieve by 2020 a significant improvement in
the lives of at least 100 million slum dwellers». Within a more comprehensive vision that in-
cludes different urban areas in both developed and developing nations, the SDG 11 is conceived
to be universally applicable, and not just in poorer countries.

In general, the SDGs expand the focus on development outlined by the MDGs with a wider
range of integrated, global, and universally applicable goals, in an effort to interrelate many



global challenges — such as climate change, environmental degradation and socio-economic
inequalities —explicitly underlining their strong interdependencies (Bennich et al., 2020; Nils-
son et al., 2018, 2016; Pradhan et al., 2017; Scharlemann et al., 2020).

Following such logic of interdependencies, the SDG11 is not the only “urban” goal. Indeed,
most of the other SDGs include targets with “urban dimensions” and are intrinsically linked to
the SDG11, such as the improvement of citizens' health (Goal 3), the decrease in fossil energy
consumption (Goal 7), the innovation of transport infrastructure (Goal 9), the reduction of in-
equalities (Goal 10), the responsible consumption (Goal 12), or the reduction of air pollution
(Goal 13). The UN-Habitat’s 2016 Report “Sustainable Urbanisation in the Paris Agreement”
highlights that 113 out of 164 of the submitted Nationally Determined Contributions (NDCs)
have strong or moderate “urban content”, demonstrating the link between sustainable urbani-
sation and climate action (UN-Habitat, 2017). The bulk of SDGs actions tend to be located in
urban areas because cities and urban settlements are places where «poverty and inequalities are
tackled, health and education services are provided, ecosystems are protected, and human
rights must be guaranteed» (Kanuri et al., 2016b). For this reason, «sustainable urbanisation
can play a key role in the Decade of Action to accelerate growth and shared prosperity to ad-
vance the achievement of the SDGs by 2030» (UN-Habitat, 2020a).

This accent on urban dimension of sustainability goals is the source of demand for effective
evaluation tools. According to the Eval4Action campaign launched by the United Nations Pop-
ulation Fund (UNFPA, 2020), the evaluation of plans and projects at urban scale has the highest
multiplier effect on sustainable development because it can help city governments and decision
makers in understanding the effectiveness of their actions, and in promoting evidence-based
policies. However, as suggested above, many SDGs targets lack clear operational metrics, in-
dicators and baselines that could be directly employed to track the progress on the SDG 11 and
on the “urban dimension” of other SDGs. This is demonstrated by the analysis of 484 indica-
tors of urban and regional environmental sustainability sourced from 40 indexes and online
data repositories conducted by Thomas et al. (2020), arguing that only roughly half of these
indicators can be used in practice.

Therefore, to summarise, three main factors can be highlighted that make the SDGs opera-
tionalisation difficult at the neighbourhood and suburban level:

(1) In their current formulation, the SDGs indicators and targets are tracked at the macro-
territorial scale, which may not be relevant nor sensitive to area-based projects and trans-
formations (e.g., at the neighbourhood level). This is due to the lack of adequately lo-
calised data that are difficult to collect and monitor at this spatial scale. Generally, in
fact, the SDGs indicators are calculated using data collected at most on the aggregate
city-wide scale, instead on a more granular basis.

(2) Many SDGs focus on processes on macro-geographic scales, at the level of urban re-
gions or metropolitan area, ignoring those on lower scales which could jointly contribute
significantly to the achievement of different SDGs. For example, the target 11.2. «Ac-
cess to safe, affordable, accessible and sustainable transport systems...for all» mainly
considers public transportation but does not consider other mobility modes such as for
example cyclability and walkability. Furthermore, the proposed indicator for this target
only considers the «convenient distance of public transport» without an evaluation of
the level of service quality and their effective accessibility. In the same way, the target
11.5 «reduce the number of ... people affected and ... the economic losses ... caused by
disasters» does not give due weight to the smaller but more frequent hydrological and
geophysical hazards whose cumulative impacts could be significant over time (Valencia
et al., 2019).



(3) Furthermore, the current evaluation practices are often strongly centred on achieving
individual goals, or a small subset of SDGs. This also depends on the fragmentation in
city governance and and siloed departments. Similarly, many researches develop theo-
retical knowledge and empirical investigations that do not take into account positive or
negative effects in other complementary fields (Scharlemann et al., 2020). This condi-
tion — mostly related to the non-sustainability of “traditional” development paradigm
[Sen, 1983 in (Pradhan et al., 2017)] — represents a limit to actions' effectiveness and ef-
ficiency that, on the contrary, require a deep evaluation of SDGs interactions in terms
of synergies and trade-offs.

Given such difficulties of SDGs operationalisation, cities would need to develop new eval-
uation systems with operational indicators based on high quality, accessible and reliable dis-
aggregated data, to assess urban projects and policies, and to measure progress towards SDGs
at the neighbourhood level (Simon et al., 2016). This would likely complement and strengthen
other local measures of change, and would contribute to the most practical progress (Klopp and
Petretta, 2017; Morano et al., 2021; Ordonez-Ponce et al., 2021) in providing evidence on
which to base future policy and investment decisions (GPSC World Bank, 2018).

3. Neighbourhood Sustainability Assessment Tools: A framework for operationalising the
SDGs at the suburban scale?

The above discussion suggests that robust assessment tools for evaluating and monitoring
progress on SDGs at the suburban scales are of crucial importance. There is a broad consensus
on the usefulness of urban sustainability assessment at the district or neighbourhood level (UN-
Habitat, 2021). Actions taken at this micro-geographic scale, in fact, can lead to positive im-
provement of the quality of urban life, in efficiency and environmental impact of cities (Banchi-
ero et al., 2020; Ramiller, 2019; Saiu, 2020, 2017).

This potential is also demonstrated by the diffusion of the Neighbourhood Sustainability
Assessment (NSA) tools, developed by various organisations including government entities
since the end of the last century, devised to guide and promote sustainable planning and design,
as described and analysed by many studies (e.g. (Ameen et al., 2015; Berardi, 2013; Grazieschi
et al., 2020; Kamble and Bahadure, 2020, 2020; Kaur and Garg, 2019; Lin and Shih, 2018;
Momoh and Medjdoub, 2018; Ramiller, 2019)).

Following the objectives of the Agenda 21 which emphasised the role of local action in
achieving global goals (Merino-Saum et al., 2020), many NSA tools have been developed and
implemented for monitoring the local sustainability performance of the small-scale urban units,
progressively shifting the attention from building to the neighbourhood. This is considered the
smallest unit of city administration and social organisation, characterised by different «spatially
based attributes and processes relating to the built environment, the economic, social, and cul-
tural characteristics of the population residing within them, the interactions between residents
and the forms of employment, services, and facilities located within neighbourhoods, and how
these are utilized» (Flint, 2009). Therefore, the spatial unit of neighbourhood is suitable for the
experimentation and implementation of innovative sustainable planning and design initiatives
and for dealing with complex interactions between different urban components (Sharifi et al.,
2021c¢).

The NSA tools evaluate neighbourhoods’ degree of achieving many urban sustainability
goals through specific criteria and indicators (Borges et al., 2020; Dawodu et al., 2017; Grazi-
eschi et al., 2020; Komeily and Srinivasan, 2015; Sharifi and Murayama, 2013; Subramanian
etal., 2021). In this, they can be useful to assist local governments and administrations, private
and public enterprises, and urban designers in the assessment of current performances of an
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urban area, in their policy and design choices, and in the monitoring of the progress on dimen-
sions of sustainability, both in urban regeneration projects and in new developments. Further-
more, NSA tools can help to raise the awareness of the inhabitants and other stakeholders
thanks to typically clear and accessible interpretation of sustainability they provide. As Ramil-
ler (2019) note, these frameworks «create a common point of reference for neighbourhood
actors from diverse socio-spatial contexts» which allows to define, even within the diversity of
each local context, a common operational framework for the assessment of the sustainability
performance of urban areas.

However, one of often observed limitations of NSA tools is the lack of real integration be-
tween the different dimensions of sustainability. As Oliver and Pearl (2018) argued, these tools
«rely on an array of technical and performance criteria that fit within a traditional framing of
'sustainability' that is based on efficiency and which favours environmental criteria over social,
economic or institutional criteriay.

Nevertheless, more recent versions of some of the best-known NSA tools have made efforts
to expand their sets of criteria and indicators to fill some of the mentioned gaps, especially to
more adequately account for the objectives of social sustainability and equity, and to consider
all sustainability dimensions, according to the SDGs. Among these, the BRE (Building Re-
search Establishment) Global Group has recently analysed the alignment between their assess-
ment schemes and the 17 SDGs, highlighting a high level of correspondence leading to the
conclusion that the SDGs are not « a new framework that requires a shift within the schemes
in order to report on them or to assist in their facilitation» (BRE Global Limited, 2020). Alt-
hough this self-assessment has shown a relatively weak relation with many of the SDGs targets,
it has also suggested that many SDGs are indirectly represented by BREEAM’s criteria, con-
cluding that BREEAM Communities «can add value in a way that may not meet the specific
requirements of the indicators, but facilitate the success of the goal on a higher level or through
associated processes» (BRE Global Limited, 2018). A similar operation was conducted by the
German Sustainable Building Council (DGNB) that also provides an additional incentive — the
“Agenda 2030 bonuses” — for selected criteria related to the implementation of SDGs (DGNB,
2021, 2020).

Other efforts to link evaluation methods at neighbourhood scale and the SDGs were con-
ducted by many researchers focusing primarily on a single SDG, or on a small subset of SDGs,
especially on the Goal 11 which is directly related to urban issues (Abastante et al., 2021;
Arslan et al., 2016; Klopp and Petretta, 2017). Few studies have recently analysed the role of
NSA tools in the achievement of a// the 17 SDGs. Among these, Diaz-Sarachaga et al. (2018)
analysed the correspondence between LEED-ND and Envision rating systems credits and pre-
requisites on one hand, and the SDGs and New Agenda items on the other hand. This analysis
revealed that LEED-ND and Envision tools do not address most of the SDGs, but at the same
time it highlighted their potential for the development of a new and ad hoc frameworks. Kawa-
kubo et al. (2018) examined CASBEE-City, the new version of Comprehensive Assessment
System for Built Environment Efficiency (CASBEE), for measuring progress toward SDGs
and GHG mitigation goals in 76 world cities in 39 countries. Miyazaki et al. (2019) also demon-
strated the strong relationship between CASBEE assessment items and the 17 SDGs, suggest-
ing the need of updating the tool in view of the SDGs. Furthermore, the authors suggested the
need for further analyses to assess the relationship between other tools and SDGs, also in order
to highlight the differences and key features among different available tools.

The present study seeks to contribute to this field of research by evaluating the degree of
correspondence and compliance between the criteria used in three prominent NSA tools and
all SDGs individual targets connected with urban planning and design practice. Hence, one
important and distinctive feature of the present study is not to consider each SDG as a “mono-



lithic” goal, but to conduct a more fine-grained analysis of the degree of correspondence be-
tween the NSA tools criteria and the individual targets comprised in each SDG. Furthermore,
starting from this analysis of correspondence, this study provides an attempt to assess not only
the number of criteria attributable to each goal, but also the “weight” given to each SDGs by
different NSA tools (Sub-section 4.3). These two distinctive results of our analysis can shed
additional light concerning the current potential and limitations of the NSA tools for targeting
SDGs.

4. Methodology: SDGs-NSA cross-analysis

This study proposes a detailed analysis and assessment of the degree of correspondence and
compliance between three NSA tools and all 17 SDGs. To this end, the comparison methodol-
ogy encompasses three steps:

1. identification of SDGs “urban targets”, defined as the targets which are related to pro-
cesses “localisable” at urban and suburban scale, and on which policies, planning and
design choices can have an impact, as better explained below (Step 1);

2. analysis of NSA tools criteria through a specific analysis sheet that allows to briefly
summarise and easily compare the structure and contents of different tools (e.g., key
performance areas, criteria and associated scorecard) (Step 2)

3. evaluation of the degree of correspondence and compliance between NSA tools criteria
and different SDGs urban targets; these results are summarised both in terms of (a) the
number of criteria related to each SDGs urban target, and in terms of (b) the overall
score/weight each NSA tools assign to those criteria.

The logical structure of this three-step procedure is summarised in Figure 1.
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Step 1. Identification of SDGs “urban targets”

To identify urban targets, all the SDGs targets were analysed to verify potential relation-
ship with urban planning, policy and projects. Each SDG, in fact, is subdivided into several tar-
gets that correspond to a wide range of strategic actions that can allow to better evaluate dif-
ferent aspects of urban sustainability. The analysis excludes the 19 targets related to the SDG
17 “Partnership for the Goals™ targets, since this Goal aims to «strengthen the means and im-
plementation and revitalise the global partnership for sustainable development», encompassing



many transversal targets not directly related to urban contexts. Thus, excluding the 19 targets
belonging to the SDG 17, we were left with 150 targets examine.

Among these, targets identified as “urban” are those containing in their description a num-
ber of keywords related to possible urban policies and issues, such as “basic services” (target
1.4), “small-scale food production” (target 2.3), “road traffic accidents” (target 3.6), “sustain-
able lifestyles” (target 4.7), “participation of local communities” (target 6.b), “local culture and
products” (target 8.9) and “local planning” (targets 15.9) (UN-Habitat, 2020c; UN-Habitat and
UCGL, 2020). Notably, in identifying such urban targets for the subsequent analysis, both the
targets directly and indirectly influenced by transformations and policies at urban and neigh-
bourhood level are considered. To exemplify this distinction, consider the target 11.2 “provide
access to safe, affordable, accessible, and sustainable transport systems”. In our taxonomy, this
is a direct urban target since it can be directly targeted by urban and neighbourhood-level pol-
icies and interventions. However, pursuing that target presumably contribute to other targets,
for example to “the reduction of fossil fuel consumption related to private motorized transport”
(target 7.2), to “the reduction of air pollution™ (target 3.9), and to “the promotion of mental
health and wellbeing” (target 3.4) (by encouraging active mobility, among others). These latter
three targets would thus in our terms be considered indirect urban targets.

In total, 61 SDGs urban targets that should be assumed to be directly or indirectly im-
pacted by urban planning and design at the neighbourhood scale are identified (Table 1). Be-
sides the ten targets of the SDG 11 which directly deal with urban questions, SDG 12 and SDG
15 have the highest number of urban targets, followed by SDG 6 and SDG 3. Conversely, the
“social goals” —those with a stronger focus on social and human well-being (Folke et al., 2016)
—such as SDG 1, SDG 5, and SDG 10, are less directly represented.

Table 1. “Urban targets”: SDGs targets directly or indirectly related to urban planning, policy and projects.

SDGs Goal SDGs “Urban Targets”
SDG 1 No povert 1.4. Ensure equal access to basic services.
P Y 1.5. Improve the resilience to natural disaster and extreme weather of the poor and those in vulnerable situations.
2.3. Promote the small-scale food production and ensure secure and equal access to land.
SDG 2 Zero Hunger o . . o
2.4. Implement resilient agricultural practices that help maintain ecosystems.
3.4. Promote mental health and well-being.
SDG 3 Good Health and 3.6. Reduce Road traffic accidents.
Well-being 3.9. Reduce air, water and soil pollution and contamination.
3.d. Strengthen the capacity for early warning, risk reduction and management of health risks.
4.4. Increase technical and vocational skills, for employment, decent jobs, and entrepreneurship.
SDG 4 Quality Education 4.7. Promote education for sustainable development and sustainable lifestyles.
4.a. Build and upgrade education facilities.
SDG 5 Gender Equality 5.a. Given access to ownership and control over land and other forms of property.
6.3. Improve water quality by reducing pollution.
Clean Water and Sani- 6.4. Improve water-use efficiency.
SDG 6 tation 6.5. Implement integrated water resources management at all levels.
6.6. Protect and restore water-related ecosystems.
6.b. Support and strengthen the participation of local communities in improving water and sanitation management.
SDG 7 Affordable and 7.1. Implement the efficient energy systems.
Clean Energy 7.2 —7.3. Increase the use of renewable energy.
8.3. Create new job opportunities related to building efficiency and urban sustainability.
Decent Work and s . s . . | .
SDG 8 . 8.4. Reduce the built environment’s footprint and decouple economic growth from environmental degradation.
Economic Growth . . .
8.9. Promote sustainable tourism that creates jobs and promotes local culture and products.
. 9.1. Develop quality, reliable, sustainable, and resilient infrastructures.
Industry Innovation . .
SDG 9 9.4. Increase resource-use efficiency and adopt clean technologies.
and Infrastructure .
9.5. Encourage Innovation.
SDG 10 Reduce Inequalities 10.2 Empower and promote 1_he social inclusion of all.
10.3 Ensure equal opportunities.
spG 11 Susiainable Cities All targets (11.1-11.7, 11.a, 11b, 11.)
12.1. Implement the 10-year framework of programmes on sustainable consumption and production.
12.2. Promote efficient consumption of natural resources and production patterns.
Responsible Consumptior. 12.4. Achieve the environmentally sound management of chemicals and all wastes throughout their life cycle.
SDG 12 . . : N :
and Production 12.5. Reduce waste generation through prevention, reduction, recycling, and reuse.
12.8. Information and awareness for sustainable development and lifestyles
12.b. Develop and implement tools to monitor impact of sustainable tourism that creates jobs and promotes local culture and products.
13.1. Improve resilience to natural disasters and extreme weather.
SDG 13 Climate Action 13.2. Integrate climate change measures into planning.
13.3. Improve awareness-raising and planning capacity on climate change mitigation and adaptation.
14.1. Prevent and reduce marine pollution from land-based activities.
SDG 14 Life below Water 14.2. Manage and protect marine and coastal ecosystems.
14.5. Conserve coastal and marine areas.
15.1. Ensure the conservation, restoration and sustainable use of terrestrial and inland freshwater ecosystems and their services.
SDG 15 Life on Land 15.2. Promote sustainable management of forests, halt deforestation, restore degraded forests and increase reforestation.

15.4. Maintain terrestrial, inland freshwater and mountain ecosystems, and forests.
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15.3. Combat desertification, restore degraded land and soil, including land affected by desertification, drought, and floods.
15.5. Reduce the degradation of natural habitats, halt the loss of biodiversity, protect, and prevent the extinction of threatened species.
15.9. Integrate ecosystem and biodiversity values into local planning.

Peace, Justice and 16.4. Recover and reassign of stolen assets, (e.g., confiscated lands and properties for social use).

SDG 16 L. 16.6. Develop effective, accountable, and transparent institutions, at the municipal level, regarding urban planning offices.
Strong Institutions L . .. ; L .
16.7. Ensure responsive, inclusive, participatory, and representative decision-making at all levels.
SDG 17 Partnership 17.8. Increase the availability of high-quality, timely and reliable disaggregated data.
for the Goals 17.9. Develop measurements of progress on sustainable development.

Step 2. Analysis of NSA tools criteria

The second step in the analysis focuses on three NSA tools — (1) LEED Cities and Commu-
nities (LEED v.4.1, 2019), (2) BREEAM Communities (2017) and ITACA Protocol (2020).
The choice to examine these three tools was guided by their international recognition, and for
them being among the most renown, studied, and widely applied assessment protocols (e.g. see
(Awadh, 2017; Congedo, 2021; Diaz-Sarachaga et al., 2018; Liu et al., 2020; Orova and Reith,
2019; Principi et al., 2015; Sharifi et al., 2020)). Furthermore, these three tools are actively
maintained by their respective developers and have recently been updated to better integrate
and balance different dimensions of urban sustainability (Table 2).

Table 2. The selected international Neighbourhood Sustainability Assessment Tools and their characteristics.

N. of
NSA Tool Full Terminology Version C:):m- Developer(s) indica- Key Performance Areas (KPA)
Y tors
(1) Integrative Process; (2) Natural System &
LEED Leadership in Energy US Green Building Council Ecology; (3? Trax_lsportauon and Land Use; (4)
o - 2019 Water Efficiency; (5) Energy and Greenhouse
Cities and and Environmental De- USA (USGBC) 38 Pt aterial and Res =
Communities sign (v4.l) Gas Elnlsslo?s, 6) Mdterld‘ an Resouljces, (7)‘
Quality of Life; (8) Innovation; (9) Regional Pri-
ority.
(1) Governance; Social and economic wellbeing
BREEAM Buildine Research Estab- - Local economy; (2) Social and economic well-
Communities - & fese 2012 Building Research Establish- being - Environmental conditions; (3) Social and
lishment Environmental UK 40 - R . .
(v.1.2) ment (BRE Global Ltd) economic wellbeing - Social Wellbeing; (4) Re-
Assessment Method
sources and Energy; (5) Land use and Ecology;
(6) Transport and Movement; (7) Innovation.
(1) Governance; Urban Planning Aspects; (2)
ITACA Istituto per la Traspa- Institute for Procurement Trans- Urban Landscape Quality; (3) Architectural as-
Protocol. U renza degli Appalti e la 2020 EU parency and Environmental 69 pects; (4) Public Spaces; (5) Urban Metabolism;
IJ{;Z [;Cc;)/‘; " Compatibilita Ambien- Compatibility (ITACA) (6) Biodiversity; (7) Adaptation; (8) Mobility &
; tale - ITACA -no profit organisation, Italy Accessibility; (9) Society & Culture; (10) Econ-
omy.

1. LEED for Cities and Communities (LEED v.4.1) is the updated version (2019) of LEED
for Neighbourhoods (LEED ND v.4), a voluntary tool for sustainable neighbourhoods devel-
oped by the United States Green Building Council (USGBC, 2019). Despite the number of
criteria has decreased from 59 to 40, this version considers more Key Performance Areas
(KPAs). Among these, the KPA7 “Quality of Life”” which includes 8 criteria of the 40 totals
(including the pre-requisites), which are assigned a maximum of 20 points out of the 110 totals.

2. BREEAM Communities was first released in United Kingdom in 2008 by BRE Global
Group and was updated in 2012. The new version divides the assessment criteria into eight
KPAs, three of which assess “Social and Economic Wellbeing” issues, divided into three sub-
themes “Local Economy”, “Environmental Conditions” and “Social Wellbeing” which jointly
include 17 criteria out of total 41, contributing to over 40% of the overall score (BRE Global
Limited, 2017). Other criteria and indicators of different KPAs, while not directly relating to
social issues, have significant impacts on social issues such as the mitigation of pollution and
environmental risks (SE03, SE04, SE08, SE10, SE13, SE18); employment policies (SEO1,
SE17); services and infrastructures accessibility (SE06, SE09, SE11).
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3. ITACA Protocol was developed in 2016 by the Italian Institute for Procurement Trans-
parency and Environmental Compatibility (ITACA) to evaluate the sustainability of urban en-
vironments (ITACA, 2016). The 2020 version includes 71 criteria which are divided into 10
KPAs covering different aspects of urban sustainability (ITACA, 2020). In addition to the more
traditional criteria related to environmental and energy issues, ITACA focuses on socio-eco-
nomic aspects important for assessing urban quality. Only two among these are directly related
to social sustainability, KPA9 “Society and Culture” and KPA10 “Economy” which include 9
criteria of the 71 total, corresponding to a maximum score of 44 points out of the 351 total,
about 12.5%. ITACA considers as a proxy for a social-oriented urban sustainability the prox-
imity to the main services and leisure facilities, access to employment, diversity of uses and
variety of the housing supply for different social groups and users, to promote social diversity
within the urban area.

For each of these three tools an analysis sheet has been compiled to briefly summarise and
easily compare: (a) the Key Performance Areas (KPAs) which correspond to the main themes
of analysis; (b) the Key Issues (KIs) and related criteria adopted in the assessment of each KPA;
(c) the score assigned for different KIs. An excerpt of an analysis sheet is presented in Figure
2 while the full sheets for all three NSA tools are reported in the Appendix A.

\pp A. LEED for Cities and Cc ities v4.1
Max Score
10 Performance Areas Ctles Commun.  Criteria 40 Key issues
1 Integrative Process § 5 2 Code Purpose & Intent
Integrative Planning and Leadership 1 1 Criteria 1 PO1 To support high-performance, cost-effective oulcomes through an early analysis of the interrelatonships among cly or com yslon
Green Building Policy and Incentives 4 4 Criteria 2 IP02  Toencourage the design, construction, and retrofit of buildings using green buiding practices.
2 Natural System and Ecology 9 9 5 Code Purpose & Intent
Ecosystem Assessment required  required Prereq.1 NS 01 ]’;‘Z‘jw‘l‘:;f:[:':":ﬁ;:mm’:l:m Sandoes provided by soosieises, bR lencisbapes, srd pltier pen speoes fo inform e ol development
Green Spaces 2 2 Criteria 1 NS 02 mgxnfx&me ;r‘iccncfwus;e;m ;;‘.:tmlv impect physical, mental and psychological heaith and welk-being of the commurity whie: aiso erhancing the:
Natural Conservation and R 2 Criteria 2 NS 03 Toconserve and restore the nalural resoUTEes within the ¢ity of community
Light Pollution Reduction 1 1 Criteria3 NS 04 ;;mmmm:mﬁ;r:fﬁ ﬁmviifum:::;ﬁ:ﬁafn: ::‘?“t’rﬂreirrv\tﬂcq;u:;’r ccological systoms and nrcase the maht sky accoss, merove
Resilience Planning 4 4 Criteria 4 NS 05  To strengthen the resilience of communities to cimate change risks, natural and man-made hazards and exireme events.
3 Transportation and Land Use 15 15 [} Code Purpose & Intent
Transportation Performance 3] [ Prereq. 1 TRO1  Topromote non-motorized Iransportation, encourage use of public transit and reduce: poliution from transportation seclor.
Compact, Mixed Use and Transit Oriented Development 2 2 Criteria 1 TRO2 Toencourane compact and mixed use development, high levels. of connectivity and daily walking, biking, and transit use
Access to Quality Transit 1 1 Criteria 2 TRO3 To encourage use of diverse transpertation modes in order ta reduce the reliance on personal vehcles.
Alternative Fuel Vehicles 2 2 Criteria3 TR 04  Torecuss polltion by promoting altermatives to fossil fuel vehicies
Smart Mobility and Transpartation Policy 2 2 Criteia4  TROS | N of ransport systems, usef Tacillation, behavior cr A fedicad mact thoug tectmologias and
High-Priority Site 2 2 Criteria 5 TR 06 © presarve hstornie structures and sites and focus. and on infil sites and olher priority locations
Total 110 110 40

Figure 2. The structure of the NSA Tool analysis sheets: an excerpt from LEED v4.1 sheet (see the Appendix A).

Step 3. Evaluating the degree of correspondence between NSA tools criteria and SDGs urban
targets

Finally, the 152 criteria reported by LEED (40 criteria), BREEAM (41 criteria) and ITACA
(71 criteria) were cross-tabulated with 61 SDGs urban targets identified in the Step 1. On each
individual couple (NSA criterion, DGSs urban target), the degree of direct or indirect corre-
spondence between the NSA tools criteria and the SDGs urban targets was assessed.

Besides identifying the number of direct or indirect criteria related to each urban target, the
overall score/weight each NSA tool assigns to each set of criteria corresponding to each SDG
was calculated. Such score/weight allows to represent which Goals are most covered by the
criteria currently in use in different NSA tools.

An example excerpt of the cross-tabulation sheets elaborated for each NSA tool is presented
in Figure 3, while the full sheets are reported in the Appendix B. In the example, in the rows
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are indicate the criteria from LEED, while the SDGs are indicated in columns. In the summary
row (bottom of the sheet) are reported the total number of criteria corresponding to SDGs and
the total score/weight assigned.

Appendix B. LEED for Cities and Communities v4.1

Credit

SDGs Potential Contribution. Key issues per Goal
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Figure 3. The structure of the assessment sheets: an excerpt on LEED v4.1 (see the Appendix B).

5. Results

The synthesis of our analysis described above are presented in Table 3 and Table 4. The

tables summarise the findings on the degree of correspondence and compliance of the three
selected NSA tools and the SDGs. In particular, Table 3 lists the criteria of different NSA tools
directly related to each urban target, while Table 4 highlights the number of direct and indirect
criteria (graphically represented respectively by large and small dots) of the three selected
tools, and the related score assigned, expressed as a number of criteria and as a percentage of
total score.

Table 3. SDGs “urban targets” and NSA tools criteria: the alignment for each SDG urban target.

Criteria with

SDGs Neighbourhood Sustainability Assessment Tools — Criteria direct relations
Goal Urban Targets LEED BREEAM ITACA Total Number
SDG 1 14,15 EN 01, WE 01, QL 01-04, QL 06 SE 02, SE 05 10.01-03 12

SDG 2 23,24 9.05 1

SDG 3 34,3.6,3.9,3.d QL 05 5.06, 5.08-09 4

SDG 4 4.4,4.7,4.a SE 17 1

SDG 5 S5.a

SDG 6 6.3, 6.4, 6.5, 6.6, 6.b WE 02-03 RE 03, LE 03, LE 06 5.02,7.01.2-3,7.03.3 9

SDG 7 71,72 EN 02-03, EN 05 RE 01 5.10-5.12 7

SDG 8 8.3,84,89 SE 01 7.03.2,10.04 3
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SDG 9 9.1,94,9.5 TR 04, IN 01 INN 01 8.09 4
SDG 10 10.2,10.3 QL 08 SE 15 2
GO 01-04, SE 04, SE 08, SE 16, SE  1.01-02, 2.01-04, 2.bis.01-02, 2.bis.05,
SDG 11 ﬂl _1115711 ?Roé;_)géNQSLOSZINS 04, TR 01-03, 06-07, SE 09, SE 11, RE 02, RE 04,  3.01-3.05, 4.01-04, 5.05, 6.02-03, 7.02.! 80
-3 11.b, 11.c ’ LE 05, TM 01-06 3,8.01-08, 8.10, 8.11.1-2, 9.01-04

SDG 12 12.1,12.2, 124, 12.5, MR 01-06 RE 05-06 2.bis.03-04, 5.03-04 12
12.8,12b

SDG 13 13.1,13.2,13.3 NS 05, WE 04, EN 04 SE 03, SE 10, SE 13, RE 07 2'071’02'27‘ 3.13-14,7.01.1,7.03.1, 7.03. 16

SDG 14 14.1,14.2, 14.5

SDG 15 15.1, 152,153, 15.4, NS 01, NS 03 LE 01, LE 02, LE 04 6.01 6
15.5,15.9

SDG 16 16.4,16.6 1P 01, QL 07, EN 06 GO 01-04 1.01, 1.02 9

Table 4. NSA tools criteria with direct and indirect relations with each SDG and the related score expressed both in number
and percentage of the total.

DG NSATN G crieria % see % S0G  NSATo il criein % sen %
SDG 1 LEED 7 16 40.0 39 35.5 SDG 9 LEED 2 24 60 74 67.3
BREEAM 2 15 36.6 43 34.1 BREEAM 1 17 41.5 61 48.4
1TACA 3 24 33.8 118 33.6 1TACA 1 27 38 134 382
SDG 2 LEED 0 1 25 1 0.9 SDG 10 LEED 1 14 35 36 32.7
BREEAM 0 0 0 0 0 BREEAM 1 18 43.9 52 41.3
ITACA 1 2 2.8 10 2.8 ITACA 0 19 26.8 97 27.6
SDG 3 LEED 1 32 80 92 83.6 SDG 11 LEED 10 40 100 110 100
BREEAM 0 29 70.7 95 75.4 BREEAM 20 41 100 126 100
ITACA 3 50 70.4 247 70.4 ITACA 25 71 100 351 100
SDG 4 LEED 0 4 10 10 9.1 SDG 12 LEED 6 21 52.5 64 58.2
BREEAM 1 7 17.1 21 16.7 BREEAM 2 13 31.7 49 389
ITACA 0 4 5.6 20 57 ITACA 4 23 324 114 325
SDG 5 LEED 0 13 325 34 30.9 SDG 13 LEED 3 26 65 76 69.1
BREEAM 0 10 24.4 27 21.4 BREEAM 3 25 61 82 65.1
ITACA 0 12 16.9 59 16.8 ITACA 9 43 60.6 214 61.0
SDG 6 LEED 2 10 25 22 20 SDG 14 LEED 0 3 7.5 6 5.5
BREEAM 3 13 31.7 40 31.7 BREEAM 0 7 17.7 18 143
1TACA 4 10 14.1 50 14.2 1TACA 0 2 2.8 10 2.8
SDG 7 LEED 3 9 225 42 382 SDG 15 LEED 2 11 275 26 23.6
BREEAM 1 4 9.8 26 20.6 BREEAM 3 11 26.8 32 25.4
1TACA 3 6 8.5 30 8.5 1TACA 1 27 38 139 39.6
SDG 8 LEED 0 26 65 75 68.2 SDG 16 LEED 3 11 275 27 245
BREEAM 1 21 51.2 73 57.9 BREEAM 4 8 19.5 21 16.7
1TACA 2 38 53.5 159 453 1TACA 2 7 9.9 19 5.4

assigned to each SDG by the three selected NSA tools, as reported in Table 4.

Figures 4 and 5 graphically show the total number of criteria and the percentage of score
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6. Discussion

15



The results of the analysis show the different importance each NSA tools assigns to dif-
ferent SDGs, and allow a general assessment of how effectively and comprehensively individ-
ual SDGs have been operationalised in the three examined tools.

Overall, except for the Goal 11 on which all NSA tools provide an extensive coverage,
the prevailing sustainability dimensions assessed by the examined NSA tools are related to the
goals of good health and wellbeing (SDG 3) and climate action (SDG 13). Despite there being
few direct criteria related to the SDG 3, many other criteria are indirectly related to this goal,
according the findings of this study.

Good health and wellbeing in neighbourhood (SDG 3) are influenced by the quality of
places, such as streets and public spaces safety, air, water and soil pollution, the provision of
green spaces and also the health risks from environmental hazards that can have a great im-
pact on the health of neighbourhood inhabitants. The greatest relevance of SDG 3 is given by
LEED, following by ITACA respectively with 32 and 50 related criteria. Among these, three
criteria in ITACA are directly related to the Goal 3 which consider air quality monitoring,
acidifying and photo-oxidant emissions (criteria 5.06, 5.8 and 5.9), while LEED directly con-
sider environmental pollutants in the criterion QL 05 (see Appendix A).

Climate action (SDG 13) assesses the direct and indirect impacts of climate-related natural
disasters such as storms, floods, and heatwaves on neighbourhoods. ITACA promotes mitiga-
tion and adaptation strategies to address climate change and reduce population risks (7.03.5-6)
especially through increasing of the soil permeability (5.01), regreening (7.03.1), waterpipes
extraordinary maintenance (7.01.1) and re-naturalisation of waterways (7.03.4). LEED in-
cludes specific criteria for resilience planning (NS 05), and stormwater management (WE 04)
and BREEAM considers specific criteria for flood risks assessment and management (SE 03,
SE 13), and the adaptation to the climate change at the neighbourhood level (SE 10). The
greenhouse emissions reduction is considered by all the three analysed tools (ITACA: 5.07,
5.13-14; LEED: EN 04; BREEAM: RE 07)

In addition to these SDGs, the goals related to decent work and economic growth (SDG
8); industry, innovation, and infrastructure (SDG 9); and responsible production and consump-
tion (SDG 12), have a high importance for neighbourhood interventions. As for the SDG 8 and
SDG 9, there are few criteria directly associated to their targets, but many indirectly represent-
ing their impacts.

The sustainable economic growth and the prosperity for all in neighbourhoods (SDG 8) is
related to the capacity to generate new job opportunities, according to SDG targets 8.3 and 8.9.
Despite the importance of this goal, the economic dimension of sustainability is not well ad-
dressed by the examined NSA tools. Direct correspondences are not available in LEED, while
BREEAM evaluates the “Economic impact” (SE 01) based on the capacity of a neighbourhood
project to attract investment, create new jobs, complement and enhance existing economic ac-
tivities in the local area and surrounding economy. Similarly, ITACA evaluates the “Employ-
ment potential” (10.4) also in order to reduce commuting and to increase mixed use of the area.
The SDG 8, in fact, also considers the reduction of the built environment’s footprint, calling
for decoupling of the economic growth from environmental degradation (target 8.4). The high
relevance of SDG 8 in NSA tools in related to this latter aspect.

Innovation in neighbourhoods (SDG 9) is related to the use of smart technologies in hous-
ing and transport to promote innovative solutions for modern public and non-motorised
transport systems, public spaces, and homes, and to incentive a change in habits and lifestyles.
Innovation is evaluated with a specific criterion in LEED (IN 01) and BREEAM (INN 01).
LEED also assigns a specific score for “alternative fuel vehicles” (TR 04), while ITACA ad-
dresses the “accessibility of ICT technologies” (8.09).
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Sustainable patterns of production and consumption in neighbourhoods (SDG 12) are as-
sessed through the efficient management of natural resources, the reduction of energy con-
sumption and material footprint, the reduction and the safe handling of waste and pollutants,
but also the promotion of sustainable consumption choices and lifestyles. LEED contains a
specific thematic area “Materials and resources” that considers six direct indicators related to
the reduction and efficient management of waste and material recovery and reuse (MR 01-06);
BREEAM promotes the use of low-impact materials and the resource efficiency throughout
the life cycle (RE 05-06) and ITACA assigns scores to the reuse of building heritage (2.bis.03),
and the land consumption reduction by the integration of the project with surroundings
(2.bis.04), while waste management is evaluated through two direct indicators (5.03, 5.04).

An intermediate degree of relevance in the three examined NSA tools are given to other
“social goals”, as define in the previous section, such as “no poverty” (SDG 1) and reduced
inequalities (SDG 10). In particular, the poverty issues of neighbourhood inhabitants are related
to the access to basic services and adequate housing and to the resilience to natural disaster of
poor and vulnerable people. All three NSA tools address some of these aspects, with LEED
having six directly related and nine indirectly related criteria that refer to the equal accessibility
to drinking water and sanitation services (WE 01) and to the preliminary assessment of needs
and priorities of the population and housing characteristics of the area (QL 01). The topic of
housing is highly relevant in ITACA which contains three dedicated criteria (10.01, 10.02 and
10.03) while BREEAM dedicate a specific criterion for dealing housing provisions (SE 05)
and for assess demographic needs and priorities (SE 02).

According to the definition of the SDG 10, strategies, investments and incentives to re-
duce inequalities in neighbourhoods refers to the social, economic and political inclusion of all
inhabitants (10.2). Thus, this goal is also related to the equitable access to housing, transport
and services, better employment opportunities, and spaces for inclusion and participation. De-
spite their importance, this Goal is overall poorly considered by the NSA tools. ITACA does
not include a specific criterion; LEED provides for the evaluation of “Civil and human rights”
implementation (QL 08) through the interventions that promote a discrimination-free quality
of life for all relating to employment, housing, and public accommodations; BREEAM evalu-
ates “inclusive design” strategies (SE 15) that enhance accessibility an inclusion for neighbour-
hood current and future residents. However, many criteria included in other thematic areas can
influence this goal indirectly, such as housing affordability and transport accessibility.

Furthermore, although the number of direct criteria is high, the total number of criteria
(direct and indirect) and the general score related to the SDG 1 are lower because many criteria
are defined as prerequisites without scoring. On the contrary, only two criteria are directly
related to the SDG 10 but there are many indirect criteria which allow this goal to obtain a high
score.

Among the “social goals”, SDG 4 and SDG 5 are less considered by the three NSA tools.
These two goals concern very specific topics which often are not included in the assessment of
a project at the neighbourhood scale. However, some criteria try to evaluate some aspects of
the two goals. Regarding the inclusive and equitable education and lifelong learning opportu-
nities for all (SDG 4), BREEAM is the only tool that includes one direct criterion “Training
and Skills” (SE 17) to ensure that the project enhance skills and training opportunities. In par-
ticular, this criterion assesses the partnership between the developer and a training provider to
promote and contribute to local training and skills initiatives for residents and businesses in the
neighbourhood and wider area. Regarding the inclusion and the empowerment of women and
girls (SDG 5), none of the three NSA tools explicitly addresses this goal. However, this topic
is indirectly pursued through several other criteria related to the accessibility and security of
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public spaces, streets and transportation systems, and the participation in local governance and
decision-making during the planning and/or construction phase.

Similarly to SDG 4 and SDG 5, two traditional “environmental goals” SDG 6 and SDG 7
related to water and energy efficiency appear less included in the three NSA tools. The sustain-
able management of water (SDG 6) is included in ITACA, BREEAM and LEED with respec-
tively four, three and two direct criteria related to the efficiency in water treatment and reuse,
the reduction of water pollution, demand and dissipation in sewer systems, and the promotion
of rainwater harvesting. Furthermore, an indirect impact on this goal is covered in ITACA with
a criterion (7.01.3) on the use of xerophytic plants to save water for irrigation of green areas .
Due to the complexity of these topics, LEED highlights the need for integrated water manage-
ment systems (WE 03). The improvement of equitable accessibility to affordable, clean and
efficient energy systems (SDG 7) concerns many sectors, such as power, transportation, indus-
trial and commercial activities, and housing. This Goal is included in LEED, ITACA and
BREEAM, respectively with five, three and one directly related criteria that allow evaluating
the progress towards a low carbon economy by reducing fossil fuel consumption, supporting
renewable energy technologies, and improving energy efficiency. ITACA promotes the insti-
tution of energy communities (5.12) that can foster the development of decentralised produc-
tion technologies, the creation of innovative sharing rules and potentially reduced energy costs
for residents.

Surprisingly, SDG 6 and SDG 7 have a high number of direct criteria, but a low overall
score associated to them. This is also the case of the SDG 16 related to the institutional dimen-
sion of sustainability. At the neighbourhood level, this goal includes the governance and man-
agement aspects of transformations such as the promotion of multi-stakeholder processes to
ensure participatory planning and decision-making. BREEAM contains a specific thematic
area “Governance” that contains four criteria directly related to the consultation and engage-
ment of the community and other key stakeholders in design, planning and construction process
(GO 01-02), in masterplan’s design (GO 03), and the active involvement in developing, man-
agement and owning selected facilities (QO 04). ITACA also provide a specific thematic area
for governance that includes criteria for participation (1.01), and for the social management of
the construction site to minimise the negative effects on the quality of life of the citizens af-
fected by the implementation of the interventions (1.02). LEED contains two direct criteria to
evaluate “Integrative planning and leadership” (IP 01) and “Civic and community engagement”

(QL 07).

The SDG 15 has an intermediate position in relation to the three proposed. This goal calls
for the conservation and restoration of the terrestrial ecosystems (e.g., forests, wetlands, dry-
lands, and mountains) that provide conditions for human life such as the access to basic services
and food supply. At the neighbourhood level, this goal can be achieved through planning and
design strategies focused on urban biodiversity and ecosystem safeguard and improvement,
such as the protection of natural heritage, the development of green infrastructures and the
restoration of degraded soils. BREEAM evaluates this goal through three direct criteria that
promote strategies to enhance environmental values on the neighbourhood and in the surround-
ings (LE O1-LE 04), and to encourage the use of previously developed or contaminated land
(LE 02). LEED requires a preliminary assessment of the existing conditions and ecosystems
services, built landscapes, and other open spaces (NS 01), and includes a direct criterion for
the evaluation of natural resources conservation and restoration strategies (NS 03). ITACA
directly evaluates this aspect through the increase of the naturalistic green spaces (6.01).

18



In the last positions are SDG 2 and SDG 14, respectively related to food production and
marine ecosystems, which are less or not at all covered in the three examined NSA tools. The
potential impacts of agriculture and food production at the urban small-scale of the neighbour-
hood are accounted only by ITACA through the criterion “Urban Gardens” (9.05). which con-
siders the role of local food production in the supply of food in cities. Another indirectly crite-
rion “Relation between the peri-urban agricultural areas” (2.bis.02) promotes the design solu-
tions for the regeneration of infill spaces and peri-urban agricultural areas. Finally, the SDG 14
is a very specific goal related to the conservation and the sustainable use of the oceans, seas,
and marine resources. Although there is no direct criterion, this is a cross-cutting goal that may
be indirectly related to the proper management of waste, the reduction of pollution that can
flow into marine areas. This issue is particularly related to the neighbourhoods of coastal cities
and developments.

Following this summary of the main findings, it is useful to highlight another operational
potential of the proposed study for orienting planning and design process toward specific SDGs
targets.As a way of example, assume the purpose is to identify the NSA criteria, and the cor-
responding recommended actions, related to SDGs targets aiming at improving urban resilience
and risk mitigation. First, such analysis would require to identify SDGs targets related to resil-
ience and risk mitigation (targets 1.5, 11.5, 11.6, 11.b, 13.1, 13.2, 13.3). Then, the correspond-
ing NSA criteria would be identified through lookup in the NSA-SDGs cross-table. From these
NSA criteria, a set of recommenced project actions at neighbourhood level would be recom-
mended. Table 5 summarises the output of such a procedure. Similar procedures could be easily
performed for other thematic sets of urban targets in order to expand the analysis of planning
and design actions correlated to SDGs associated with other dimensions of sustainability.

Table 5. Resilience and risk mitigation. SDGs Urban targets 1.5, 11.5,11.6, 11.b, 13.1, 13.2, 13.3

NSA Tool Criteria Code/Aim Project Actions at the Neighbourhood level
e Water storage within green infrastructures.
Stormwater Management: To reduce runoff vol- e Strategies to minimize disturbed areas, preserving pre-development
LEED v.4.1 WE 04 ume, prevent erosion, flooding and recharge runoff conditions, limiting the amount of impervious cover.
groundwater. e Design techniques for evaporation, infiltration and detention storage of

paved surfaces.

Adapting to climate change: To ensure the de- : X;ﬁilsc;[gga(glz fggzkégnafgil;;?::;s'
BREEAM SE 10 velopment is resilient to the known and pre- . . ’
dicted impacts of climate change. e Attenuation F)f run—off‘wnh green open space and green roofs.
e Use of sustainable drainage systems.
Resilience Planning: To strengthen the resilience e Vulnerability and capacity assessment: identify the local environmen-
LEED v.4.1 NS 05 of communities to climate change risks, natural tal context and site-specific risks (natural and man-made) and develop

and man-made hazards and extreme events. a Resilience Plan for the community.

e Design of the development to minimise flood risk on site and off site.

o Building design incorporate resilient measures.

e The planned ground level of the buildings and access to the buildings
and the site are designed (or zoned) so they are above the design flood
level of the flood zone in which the assessed development is located.

Flood risk assessment: To ensure that the devel-

opment takes account of flood risk and, where it
BREEAM SE 03 is present, takes appropriate measures to reduce

the risk of flooding to the development and the

surrounding areas. . . . .
e An emergency plan is established in the event of flooding.

Flood risk management: To avoid, reduce and
delay the discharge of rainfall to public sewers
BREEAM SE 13 and watercourses, thereby minimising the risk of
localised flooding on and off site, watercourse
pollution and other environmental damage.

e Masterplan with recommendations based on the site-specific flood risk
assessment.

e Calculation and design details for all elements regarding the surface
water run-off drainage strategy.

e Ecological Impact Assessment of development to identify ecological
features of value (including those off-site that may be affected by the
development).

e Ecology strategy, covering the construction and operation phases,

Ecology strategy: To ensure that the develop-
ment protects existing natural habitats, mini-

BREEAM LE 01 mises and mitigates its impact and promotes . - . -
&  mpact and proi . drawn up by a suitably qualified ecologist to avoid damage to any val-
measures to enhance biodiversity on site and in b X
. ued ecological features on or near site.
the locality.

e Mitigation/Compensation plan to ensure there is no net loss of any of
the valued ecological features.

e Percentage of the total hard surface for the site (roof plus hard-stand-

Rainwater harvesting: To ensure that surface wa- ing) that is designed to allow the harvesting of rainwater for re-use.

BREEAM LE 06 ter run-off space is used effectively to minimise

water demand. e Rainwater collection systems are designed to ensure both the demand

and yield for the building will be considered when sizing the tank.

Soil Permeability: To minimize the interruption e Masterplan with the detail of different types of settlement surfaces.

ITACA 501 and contamination of natural water flows. e Calculation of the permeability index.
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Intensity of water treatment: To maximize the e Calculation of the water entering the waterproof surfaces of the area

ITACA 5.02 . X (streets, squares, squares, parking lots, etc.), collected and treated to be
collection and storage systems of rainfall peaks. ; e
reused in the area for both irrigation and for other uses.
ITACA 7.01.1 Water pip °s cxtraord}nal{’y maintenance: To re- e Ratification of maintenance agreements for water pipes
duce the hidden of pipelines losses.
Reduction, collection and recovery of rainwater
ITACA 7.01.2 d1s51patc§ in sewer systems: To store gnd slowly e Calculation of hydraulic invariance of the development.
7.03.3 return rainwater to the surface circulation or to
the atmosphere through evapotranspiration.
Damage reduction in open public spaces: To
ITACA 7.03.6 promote the use of building materials resistant to e  Use of flood-damage resistant materials.

flood water.

7. Conclusions

The articulated web of relationships between NSA tools criteria and SDGs targets presented
in the Discussion section offers a prima facie level of understanding and preliminary answers
to our research questions (1) on the compliance, correspondences and discrepancies between
SDGs and current NSA tools and (2) on how the current NSA tools translate the SDGs targets
into criteria and indicators useful for planning and design at the neighbourhood level.

The degree of correspondence between the SDGs targets and the NSA tools criteria high-
lighted by this study indicates the potential value of neighbourhood sustainability assessment
in the operationalisation of SDGs in the planning and design practice. Neighbourhood is a rel-
evant spatial unit to pursue the objectives of sustainability, for it is at this scale that important
interactions between space and society occur, in many of their social, economic, environmental
and governance dimensions. The complexity of the neighbourhood scale requires a systemic
intervention on the urban fabric and environment and implies the understanding of the role of
inhabitants as a key component for the effective implementation of urban sustainability.

However, the still limited representation of some SDGs in the examined NSA tools, as our
analysis and discussion have shown, suggests considering complementary metrics to account
for the underrepresented dimensions of sustainability. Hence, this study may be a starting point
for future research aimed at selection and systematisation of the most appropriate and opera-
tionally relevant criteria for the definition of new integrated assessment models capable of cov-
ering all the SDGs “urban targets” at the neighbourhood scale. The usefulness of such inte-
grated SDGs-centric models could also derive from the possibility of better integrating sustain-
ability assessment at the neighbourhood scale within the ordinary planning practices and pro-
cedures carried out by public planning offices.

Despite the potentials of the NSA tools suggested in this paper, it should conclusively be
observed that even today the evaluation of sustainability at the neighbourhood scale is limited
to a few exceptional cases and does not represent ordinary planning activity. The NSA tools
have a limited application and impact in the ordinary planning practice also due to their pre-
vailing “private” nature. The lack of use of such evaluation models by city administrations is
also due to their limited capacity to conduct analyses and gathering data at the neighbourhood
level. Many national and local statistical offices, in fact, have limited budgets and information
technology skills to collect and publish regularly statistics and data sets (MacFeely, 2018).
Therefore, such fine-grained evaluation is currently an expensive process that not all cities and
neighbourhoods can afford.

That is why it is necessary to institutionalise neighbourhood sustainability evaluation in the
ordinary practice, using indices and indicators based on easily measurable and accessible data.
Furthermore, metrics consistent with the SDGs should be used to enable the effective imple-
mentation of the 2030 Agenda. Ultimately, our effort aims at bringing the attention to urban
transformation, projects and policies which operate at the neighbourhood scale, and hence re-
quire that their impacts also be evaluated and tracked at that spatial level. This would allow to
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define a ‘Sustainable Development Roadmap’ with concrete goals and targets for mayors, local
administrations, leaders (Kanuri et al., 2016a), and planning practitioners.

To conclude on a more general note, this study of course cannot, nor does it intent to claim
that urban planning and policy alone are the panacea, the universal channel through which to
address all the problems of sustainability. But they are important, a pillar of sustainability.
Therefore, our call to more cogently link urban policies, planning and design with their sys-
tematic evaluation in terms of the SDG goals is programmatically oriented in two related di-
rections. One, not to overlook the contributions of actions and policies that are currently being
implemented at the local level, by underestimating their impact in pursuing Sustainable Devel-
opment Goals. But also, and more importantly, to stimulate a more direct and coherent pursuit
of such policies and actions. Since any effective and action-binding evaluation procedure is
also a (political) process of value creation, of defining what is valuable and where the value
resides, therein resides the important role for evaluation models to play in stimulating such
policies and actions at the local and neighbourhood level.
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