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ARTICLE INFO ABSTRACT

Keywords: Sustainability Indicators (SIs) emerged to monitor progress towards sustainable development which has led to
Assessmer}t _framework the development of large quantity of indicators locally at the various scales of spatial development. This paper
ghara“ensms utilizes 23 SIs that were distilled in engagement with both residents and institutional stakeholders responsible for
NZ?t}e:l;tourhoo d neighbourhood delivery in metropolitan Lagos. The aim is to conceptualise how these indicators can be char-
Sustgainability indicators acterised in terms of their attributes in a way they can be compared with indicators developed in other contexts.
BREEAM Drawing extensively from literature on how indicators can be described, the 23 indicators were characterised

based on their typology in an assessment framework, weight, and ranking, and balance (i.e. contextual, proce-
dural, and integrational). Findings showed that while there are some similarities in the characteristics of the
indicators when compared to existing Neighbourhood Sustainability Assessment Frameworks (NSAFs), there are
areas of differences which are primarily driven by contextual factors. As major area of contribution, this article
could serve as a starting point, and basis for comparison with indicators developed in other African cities with
similar contextual factors and sustainability challenges. This paper contributes significantly to the argument that

SIs are context-specific and transference of sustainability solutions may be quite challenging.

1. Introduction

SIs are traceable to the Rio Summit of 1992 because of the need to
develop indicators which will be helpful to monitor progress towards
sustainable development (Bell and Morse, 2008). It is against this
backdrop that a large quantity of indicators has been developed locally
at the various scales of spatial development (Bell and Morse, 2008;
Science for Environment Policy, 2015; Wu, 2014; Huedo et al., 2016).

Indicators perform various complimentary functions as a decision-
making strategy for sustainability at the neighbourhood level. One, in-
dicators help to express and communicate information in a structured
manner in the decision-making process (Dahl, 2012; Moldan and Dahl,
2007; Hezri and Dovers, 2006; Munier, 2011). In this regard, indicators
make the concept of sustainability observable and demonstrable. For
example, the term ‘sustainable neighbourhood’ can best be observable
when there are indicators that express what the concept means and what
should be aimed at in an attempt to deliver one. Two, in addition to
demonstrating what a sustainable neighbourhood is, indicators help to
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put to practice the concept (Bell and Morse, 2005; Malkina-Pykh, 2002;
Halla et al., 2022). That is, it pulls the discussion of sustainability from
the abstract formulation and encourages explicit discussions as regards
how indicators address sustainability dimensions (Braulio-Gonzalo
et al.,, 2022). To this end, it helps to benchmark sustainable neigh-
bourhood in a context. Three, because the development of indicators
involves stakeholders’ engagement, it therefore helps to facilitate social
learning (Bell and Morse, 2004; Coelho et al., 2022) as advocated in
Agenda 21. Four, the uptake of SIs in the decision-making process may
change the way in which a society measures progress towards sustain-
ability which serves as a leverage point to tackle the root causes of un-
sustainable development (Pinter et al., 2012).

Besides these complimentary functions, indicators are important for
an assessment to achieve some requirements of the Bellagio Sustain-
ability Assessment and Measurement Principles (STAMP) as reported in
Sala et al. (2015). For instance, indicators can enhance the transparency
of the decision-making process if they are developed in a clear and
simple language with no ambiguity that can easily be understood and
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interpreted (Pinter et al., 2012). The general outlook of an indicator set
can also be useful to determine the guiding vision for sustainability in a
particular context. For example, if the indicators are more towards
environmental aspects may suggests that such context is more envi-
ronmentally driven in quest for sustainable future. The benefits of in-
dicator set can also be explored from its role in an assessment
framework. According to Shen et al. (2011) and Joss et al. (2013), in-
dicators can serve as an explanatory tools, pilot tools, performance
assessment, or as a planning tool.

With this, Cowley et al. (2013) noted the following six benefits of
indicators: incentivising schemes by providing a platform for city au-
thorities to pledge and define their strategies, plans and agenda for
sustainability; strategic visioning as a tool to define city-level strategies
for urban sustainability most typically those initiated at the local level;
part of planning toolkit as a guide for planners and developers to analyse
when designing and implementing sustainable urban projects; for
assessing performance against baseline measures and future targets; to
enhance community engagement by facilitating the involvement of
stakeholders and community members in knowledge sharing and social
learning, and finally; for certification scheme as it offers standardisation
and accreditation to developers, based on prescribed, step-by-step
design and assessment methods.

To this end, the significant role of context in the development of
indicators has continually been recognised in sustainability assessment
framework (Joss et al., 2015; Gazzola et al., 2011; Gazzola, 2008;
Fischer, 2005; Fischer and Gazzola, 2006; Fischer and Onyango, 2012;
Braulio-Gonzalo et al., 2015). According to Conte and Monno (2012),
context influences the development and implementation phases in sus-
tainability assessment, including the indicators, and how they are used
for decision-making. The development phase for instance which in-
volves the understanding and interpretation of sustainability is a func-
tion of context. That is, how sustainability is perceived in one context
may be different in another context. This perception is mostly based on
values, needs, aspirations, cultural inclination, and climatic conditions
amongst others. Gazzola (2008) draws attention to the various planning
paradigms influenced by cultures, while Fischer (2002) and Hilden et al.
(2004) emphasises the significance of distinct legal and administrative
aspects which have important procedural and methodological implica-
tions for environmental assessments. Knieling and Othengrafen (2015)
amongst other scholars have provided an authoritative theoretical
framework that established the pivotal role of context in shaping plan-
ning frameworks and consequent outcomes, based on empirical analysis
of European planning frameworks.

Moreover, there is also a difference in terminology which can vary
across context as documented in Du Plessis (2005). For instance, the
term ‘social wellbeing’ which is a global sustainability agenda may have
different meanings and interpretations in different countries. Context
also plays a further role in the development phase during the process of
transferring the interpretation of sustainability into measurable values
known as indicators. For example, the indicators for ‘integrated trans-
port’ or ‘support for the local economy’ in a developed country may be
quite different from that of a developing country.

Although some relevant studies can be found in literature addressing
sustainability in both developed and developing country context, they
nevertheless do not provide a comprehensive treatment of the issue.

At the transnational scale, it is noteworthy the development of Sus-
tainable MED cities in the Mediterranean countries through which a new
sustainable approach to spatial planning and management will “provide
municipalities with a system of innovative tools and methodologies to
develop effective policies, strategies and action plans in relation to the
Mediterranean strategy for sustainable development 2016-2025" (ENI
CBCMED, 2023b). Expectedly, the Sustainable MED would combine the
capitalisation of the Common European Sustainable Built Environment
Assessment for Mediterranean Cities (CESBA MED) method with the
European Neighbourhood Instrument (ENI) Cross-Border Cooperation
(CBC) MED project “Green building”. The CESBA MED according to
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Balaras et al. (2019) and Balaras et al. (2020) emerged as a collaboration
between seven European organizations from seven countries which was
structured around the UN 17 Sustainable Development Goals (SDGs).
Although it was initially developed to aid decision-making process at the
building scale, it has now been expanded to the neighbourhood scale. On
the other hand, ENI CBC MED Green Building project is with the goal of
promoting the use of renewable energy measures in public buildings to
maximise its potential in the Mediterranean (ENI CBCMED, 2023a)
which has been adopted in Greece, Spain, Lebanon, Tunisia, and Jordan.

Also, although there is a wide body of knowledge in Neighbourhood
Sustainability Assessment (NSA) literature, there appears to be none that
explores how the indicators for a sustainable neighbourhood in a
developing country can be characterised in terms of their attributes. The
reoccurring themes in these studies are: most of the NSA tools could do
betters in terms of broad coverage of sustainability issues (Sharifi and
Murayama, 2013); provision of no mechanism for local adaptability and
engagement (Sharifi and Murayama, 2013; Sharifi et al., 2021); limited
consultation of local stakeholders (Adewumi et al., 2019; Sharifi et al.,
2021); potentials of NSA tools in contribution to the transition towards
sustainable urban development (Sharifi et al., 2021b). Kamble and
Bahadure (2020) who reviewed NSA tool in both developed and
developing countries noted that the former focused on social issues
whilst latter emphasised more on energy, water and wastewater, and
transportation.

In Sub-Saharan Africa (SSA), there is no evidence of a comprehensive
and systematic study investigating the characteristics of a context-
specific indicator set of a sustainability assessment framework for
decision-making that could steer urban sustainability at the neigh-
bourhood scale. For example, Okpoechi (2014) and Thuah and Eaton
(2014) identified the functional requirements and sustainability factors
for public housing neighbourhoods in Nigeria. Jiboye (2010, 2009),
Clement (2012) and Ibem and Azuh (2011) examined residents’
perception and satisfaction with urban neighbourhood. Ibem et al.
(2015), Jambol et al. (2013), and Ibem and Amole (2010) examined the
urban challenges in Nigeria and concluded that critical to the success of
housing delivery at the neighbourhood is the consideration for sus-
tainability parameters. Momoh et al. (2022) developed the Sustainable
Composite Cities Environmental Evaluation and Design (SUCCEED-ND)
tool within the Nigerian context with no specificity to the neighbour-
hood scale or exploration about how the indicators can be described.
Onyango and Adewumi (2021) appears to be the closest in literature
which distilled 23 sustainability indicators for neighbourhood devel-
opment for metropolitan Lagos after consultation with stakeholders.
However, the study did not proceed to explore the characteristics of
these indicators.

Using an analytical framework, this paper aims to address the
knowledge gap by exploring the characteristics of the indicators devel-
oped by Onyango and Adewumi (2021) for assessing neighbourhood
sustainability at the neighbourhood level. Amongst other attributes, it
attempts to address the following questions about the indicator set: what
dimensions of sustainability does the indicator set address? what types
of relationship(s) exist between the sustainability indicators? how well
does the indicator set provides a balanced assessment of sustainability
issues? This is with a broader question of to what extent does the context
of metropolitan Lagos influence the characteristics of the indicators.

“The contribution of this paper to wider academic debates in urban
studies and planning is quite clear. It provides a better understanding of
how indicator set can be characterised using various approaches. Most
importantly whilst Fischer and Onyango (2012), Conte and Monno
(2012) have argued for the critical role of context to achieve progress in
planning for sustainability, this paper takes that notion forward by
demonstrating empirically the significance of context using a case of
Lagos, Nigeria”.

The SSA has grown rapidly in urban population size from 15% in
1960 to 40% in 2010 with cities such as Lagos, Kinshasa, Addis Ababa
metamorphosing into megacities with over 10 million inhabitants each
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(UN-Habitat, 2015). According to UNDESA (2019), the population
growth in SSA will continue despite a decline expected in other parts of
the world especially in Europe. For example, Nigeria with an urbani-
sation rate of 5.5% is one of the highest in the world (Federal Ministry of
Lands Housing and Urban Development FMLHUD, 2014). Whilst this
growth continues, the need to focus on systematic approaches and
methods that would guarantee sustainability of urban places becomes
apparent. The choice of metropolitan Lagos located Southwest Nigeria is
quite strategic due to the current sustainability challenges that confront
the city neighbourhoods. The projection by UN-Habitat (2015) that
metropolitan Lagos will be the 9th most populous country in the world
by 2030 with an estimated population of 24 million suggests the need to
begin to characterise the sustainability indicators for effective utilisation
and uptake in the decision-making process.

The remainder of this paper is structured in this manner. Section 2
presents the framework for characterising the indicators. Section 3
captures the methodology adopted for the paper. Section 4 focuses on
the results and findings looking into details the characteristics of the
indicators. Section 5 and 6 presents the discussion and conclusion
respectively.

2. Framework for characterising indicators

The role of indicator set as the main aspect of a NSAF is to commu-
nicate the meaning (or standard) of a sustainable neighbourhood in a
context where it has been developed. NSAF have grown in popularity
over the past decades with flagship tools being developed to measure,
implement, and reward sustainable practices (Ameen et al., 2015),
whilst also helping to achieve sustainable developing goals (Saiu et al.,
2022). These tools or frameworks operate under indicators sets, which
are used locally in country of development and also exported to other
regions. These tools include Building Research Establishment Assess-
ment Methods (BREEAM) UK (BRE, 2017); Leadership in Energy and
Environmental Design (LEED) US (USGBC, 2018); Pearl Community
Rating System (PCRS) UAE (AUPC, 2010); and Green STAR Commu-
nities Australia (GBCA, 2012). However, the indicator set has some
characteristics worth investigating and can be explored using two per-
spectives. One has to do with the content of the indicator set. That is,
what areas and aspects of sustainability does it cover, and how can each
of the indicator in the set can be described in terms of function. Two has

Characterising
the Indicators of
a NSAF

Relationship
toone
another
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to do with the relationship of the indicators with one another. For
example, in the decision-making progress, how are the indicators pri-
oritised with respect to one another. This section presents four various
ways of characterising the indicator set of a NSAF under the two main
perspectives as illustrated in Fig. 1.

2.1. Typologies

The typology of indicators can be characterised in three ways. One is
based on the summary of the vast literature which describes the ideal set
of indicators as fully functional: ideally, capturing all the elements of
sustainability, from the drivers, status, impacts and responses. This
comprehensive information set type is found in very few sets, e.g., the
Driving Pressure State Impact Response (DPSIR) framework which has
been widely used as an extension of the Pressure State Response (PSR)
developed by the Organisation for Economic Cooperation and Devel-
opment (OECD). Its values lie in presenting a comprehensive spectrum
of indicators that inform about the dynamics that capture sustainability:
linking the built and natural with human interface, as well as linking the
flows (forces causing) and status (results of) aspects. Using the DPSIR,
indicators can be transformed to a causal network thereby eliciting
meaning and making it easier to communicate to stakeholders how the
indicators are linked to one another (Opon and Henry, 2019; Pakzad and
Osmond, 2016). The DPISR framework has the advantage over other
indicator frameworks because it helps to better understand how the
indicators address the various components of the interaction between
human activities and environment. Kirstensen (2004), Bell and Morse
(2008), Dong and Hauschild (2017), and Ramos-Quintana (2018) have
adopted the DPSIR in explaining how the characteristics of different
indicators can be helpful in the decision-making process.

In this paper, the driving force indicators attempt to address the need
and demand of a typical neighbourhood; pressure indicators aim to
reduce the demand on the environment and its resources by enhancing
sustainable production and consumption pattern; state indicators assess
a proposed neighbourhood development in terms of its contribution to
enhance the quality or state (S) of the environment; impact indicators
assess a proposed neighbourhood development in terms of its consid-
eration to reduce its likely impact (I) on human health; response (R)
indicators are response measures to ensure environment-friendly
development and that mitigation interventions are taken to prevent

Typologies of indicators
e.g. process, features, or
performance indicators
(Wangel et al, 2016); or using
the DSIR by (EEA, 2007)

Balanced assessment using the
five criteria of procedural,
contextual, relational,
integrational, and temporal
(Komeily and Srinivasan, 2016)

Aspect characteristics e.g. point,

linear, and planar aspects
S (Valentin and Spangenberg,
2000)

Weighting and ranking of

> the indicators (Sharifi
and Murayama, 2015)

Fig. 1. Conceptualising the approaches for characterising the indicators of a NSAF.
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the likely adverse effects of the development on the environment. This
approach has the potential to provide a compelling framework for un-
derstanding the characteristics of an indicator set by creating a window
for facilitating the communication and understanding of the various
inter-linked and inter-dependent factors at play when considering a
sustainable neighbourhood.

Two is by the classification of indicators in typical assessment
framework as documented by Wallhagen et al. (2013) and Wangel et al.
(2016). In this typology, the character of an indicator could be process,
features, or performance indicators. The process indicators describe the
important procedures or activities that contribute to the achievement of
sustainability outcomes in planning a new neighbourhood. For example,
this may involve stakeholder engagement which could take place at any
of the phases of the proposed neighbourhood. Most times, it could be key
strategic planning like scenario analysis; forecast etc. The features in-
dicators describe certain solutions, provisions, technologies, and com-
ponents that would contribute to a sustainable neighbourhood. These
are most times tangible. They serve primarily to maintain the sustain-
ability of the neighbourhood. Lastly, are the performance indicators
which are the expected result following the execution of the process and
feature indicators. It suggests in a way how the neighbourhood would
perform. This typology has the advantage of comprehensively capturing
the key factors in describing the implementation and delivery of a sus-
tainable neighbourhood.

Three is the classification as either qualitative, quantitative in-
dicators or both. According to Waas et al. (2014), quantitative indicators
rely on quantitative data providing information numerical data, which
are more objective parameters for calibrating positions and status of
performance. However, qualitative indicators provide information in a
non-numerical manner and have the advantage of being rich in nuanced
and contextual descriptions which are amenable to easy or reliable
quantification (e.g., direction of travel or perspective). While indicators
traditionally are known as quantification tools, there are some aspects
such as human experiences that also requires a qualitative approach
(Bell and Morse, 2008).

2.2. Balanced assessment

The characteristics of an indicator set can further be explored from
the perspective of the degree at which they enhance a balanced assess-
ment. That is, how it enhances a holistic and comprehensive approach to
measuring sustainability. Komeily and Srinivasan (2016) suggested five
types of balance. One is the contextual balance which is how the in-
dicators enhance the specificities and peculiarities of each region. That
is, how does the indicator set addresses local issues, challenges, values,
and aspirations of the context where it is going to be implemented for
decision-making. Two is the procedural which focuses on the engage-
ment of all relevant stakeholders in the development, revision, and
subsequent uptake of the indicators. Three is the integrational which
addresses the comprehensiveness of the indicator set in addressing ho-
listically sustainability aspects. That is, consideration for sustainability
in a manner that cuts across the relevant dimensions. Four is relational
which focuses on indicators that address spatial and social relationships
within the neighbourhood and between existing neighbourhoods in
terms of infrastructures and amenities. Five is temporal which examines
how the indicator set addresses the needs of the present and future
generation in terms of intergenerational and intragenerational aspects.
For example, the provision of infrastructure and amenities can help to
meet current needs, while future needs can be assured by providing a
strategy to maintain the infrastructure. The advantage with this typol-
ogy is that it attempts to intervene in areas where there is contestation
and are easily subject to bias, to avoid missing out on a crucial factor that
may define sustainability. For example, it is easy to consider sustain-
ability of a neighbourhood by referring to the present generation whilst
not associating it to the future or past generations.
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2.3. Aspects

The Sustainability Pathway (SP) as conceptualised by Valentin and
Spangenberg (2000) could also serve as a framework to explore the
characteristics of the indicator set of a NSAF. The SP helps to understand
the inter-relationship between the dimensions of a sustainable neigh-
bourhood. Dawodu et al. (2017) elaborating this model, suggested the
following four aspects: One is Point Aspect where an indicator concen-
trates mainly on one dimension of sustainability. Two is Linear Aspect
where an indicator could be indexed to establish a link between any two
dimensions e.g., environmental and economic; economic and socio-
cultural etc. Three is the Planar Aspect whereby an indicator cuts
across the three dimensions. Four is summative or aggregate which links
four dimensions together. However, since sustainable neighbourhood in
this paper is discussed under three dimensions of environmental, eco-
nomic, and socio-cultural dimensions, the characteristics of the in-
dicators would be explored in terms of their Point, Linear, and Planar
Aspects. The strength in this approach lies in the fact that it helps to
better appreciate the multi-dimensional nature of an indicator in the
decision-making process. That is, how the uptake of an indicator can
deliver more than one dimension (e.g., both environmental and eco-
nomic) of a sustainable neighbourhood.

2.4. Weight and ranking

Another perspective to explore the characteristics of the indicator set
of a NSAF is by examining which of the indicators are highly ranked by
the value of their weights. The weight of an indicator gives information
about its relative importance to other indicators in contributing to a
specific output or a desired state (Kondyli, 2010). This approach of
characterising can be helpful in the following ways.

e Indications of rank and weight can be reliably used to prioritise the
indicators in the decision-making process of a new neighbourhood.

e The weights and ranks can help create a platform for comparison
with similar indicators in other NSAF. This would further help to
know if such weight and ranking are only context-based or appli-
cable more universally.

3. Methodology

This paper adopts the 23 sustainability indicators developed by
Onyango and Adewumi (2021) following a survey with both residents
and institutional stakeholders involved in neighbourhood delivery in
metropolitan Lagos. The novelty of this paper is the idea of taking the
indicators further (as illustrated in Fig. 2) by exploring how they can be
characterised using the analytical framework from diverse literature for
understanding indicators. This is the first of its kind in a developing
country context. Adopting the critical realism philosophical position, it
seeks to investigate the extent in which the context (i.e., underlying
reality) of metropolitan Lagos would shape the characteristics of the
indicators. This was conducted using the analytical framework for
characterising indicators presented in Section 2. These include the ty-
pologies; balanced assessment; aspects; weighting and ranking of in-
dicators. Similar approach for describing indicators was observed in
Komeily and Srinivasan (2015); and Wangel et al. (2016).

As a background, the 23 SIs by Onyango and Adewumi (2021) were
developed following these methodological steps:

e Identifying 25 generic indicators from wider literature and promi-
nent reports including the: New Urban Agenda which provided eight
key commitments that define a sustainable urban area (UN-Habitat,
2016); Sustainable Development Goal (SDG) 11 aimed at delivering
sustainable communities, which adopts ten targets and twenty in-
dicators; Africa Union Agenda 2063 proposed in 2014 with 7 key
aspirations to enhance sustainable development; Nigerian National
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CURRENT BODY OF KNOWLEDGE

Typologies of indicators
e.g. process, features, or

FOCUS OF THIS STUDY: performance indicators
i : (Wangel et al, 2016); or using
exploring the _ the DSIR by (EEA, 2007)

characterising of the
indicators using this
framework

Balanced assessment using the

/ five criteria of procedural,
| Content } » contextual, relational,
\ integrational, and temporal

(Komeily and Srinivasan, 2016)

23 distilled
indicators for
assessing
neighbourhood
sustainability by
Onyango and
Adewumi (2021)

—

Key question:
How can these
indicators be
characterised in the
context of
metropolitan Lagos?

Aspect characteristics e.g. point,
linear, and planar aspects
RE— (Valentin and Spangenberg,

Relationship
’ to one .
another ~ . Weighting and ranking of

the indicators (Sharifi
and Murayama, 2015)

Fig. 2. Flowchart of a connection with existing body of knowledge and novelty of sudy.

Urban Development Policy which has five sustainability agenda as a e In all 23 indicators were distilled and ranked as presented in Tables 1
vision for sustainable urban planning and design; and Lagos State and 2

Development Plan (2012-2025) which identifies four key issues of

the plan (economic growth; infrastructure development; social Details on the content of questionnaire and sampling techniques are
development and security; and sustainable environment) (LASG, reported in Onyango and Adewumi (2021).

2013).

Distilling appropriate indicators for metropolitan Lagos from the 4. Results and findings

generic indicators sought from residents and experts (including in-

stitutions) of urban neighbourhoods. The relevant institutions were This section presents the characteristics of the indicator set as

approached and asked to nominate single experts to participate.
Where more than one participant was required, the snowballing

technique was used. With this, 21 questionnaires were retrieved from Table 1
27 administered to the institutional stakeholders. Also, 309 ques- The sustainability index showing the aggregate values of the indicator.
tionnaires were retrieved from 409 administered to residents Dimensions Indicators Weight  Rank
selected from three neighbourhoods. - -
In the questionnaires administered, participants were asked to Environmental Environmental Impact Assessment 0.064 4
X qa . ’ P. p (0.379) Efficient use of resources 0.060 5
consider the 25 indicators and delete, revise or add others as they felt Pollution control 0.051 6
necessary. Participants were asked to indicate their perceptions on Waste collection and management 0.049 7
the importance of an indicator for urban sustainability using a 5- Strategy to maintain infrastructure 0.044 8
point Likert scale (1- Not important and dispensable; 2- Little Effective land usage 0.040 9
N b b insienifi Iy: b 1 Use of renewable energy 0.037 10
importance but contribute insignificantly; 3- Important but only Greenfield preservation 0.034 11
contributes slightly; 4- Important and contributes significantly; 5- Social-cultural Access to potable water 0.036 12
Highly important and indispensable). (0.310) Availability of infrastructure and 0.035 13
The result was analysed using Microsoft Excel function’s descriptive amelrfitiesf ) l 0.034 1
.. . s t truct t .
statistics which helped to calculate the weighting average (WA) S;i;ifyo construction materia 0.031 15
value showing the level of importance attached to an indicator by the Nearness to basic amenities 0.029 16
stakeholders, the co-efficient of variation (CV) showing the extent of Use of locally made material 0.025 17
variability to the mean, and; the content validity ratio (CVR) which O}Itdoor spaces _ 0.022 18
helps to determine the degree to which the items on the measure- Diverse mobility option 0.022 18
. h . a . idi Inclusive design 0.020 20
ment 1.nstrurnen.t re.pre.sent the entire conten.t ( omain: pr.ov1 ing a Use of public arts and landscape 0,019 21
numeric value indicating the degree of validity determined from elements (Aesthetics)
expert’s ratings. Good pedestrian lane 0.019 21
The AHP analysis was done using the BPMSG (Business Performance Neighbourhood squares 0018 23
. . . . . Economic (0.311) Cost of construction, operation, & 0.124 1
Management Singapore) AHP Online system, to elicit relative maintenance
weights to the indicators, acting as a support tool for decision- Home affordability 0100 2
making on the indicators. Support for home-based business 0.087 3

Source: Adapted after Onyango and Adewumi (2021).
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Table 2

The assessment criteria for the headline indicators.

Headline indicators

Assessment criteria

Social amenities and
infrastructure e.g. clinics,
schools etc

Access to potable water

Diverse mobility options

Nearness to social amenities and

infrastructure

Strategy to maintain

infrastructure

Inclusive planning and design

Friendly pedestrian lane

Quality of construction material

Pollution control strategy

Evidence of survey of existing

neighbourhoods to know which facilities will

be required for the proposed neighbourhood

- Site plan of neighbourhood showing

amenities based on the survey

Infrastructural plan of the proposed

neighbourhood

A detailed spatial analysis of the amenities to

be provided showing the capacity

Each dwelling connected to a water source

A water treatment plan for the proposed

neighbourhood

- A mobility plan showing the layout and

design of streets which promotes sustainable

modes of transportation such as walking and

cycling

A transit-oriented development

Connection to existing road and routes in the

neighbourhood area

A considerate travel time to access

neighbourhood amenities

- Site plan showing that amenities are within

walking distance from dwelling units through

safe pedestrian routes.

A detailed management plan for facilities

such as road, drainage, waste treatment plan,

and for amenities like schools, health centres,

and other public buildings

Evidence of consultation with necessary

stakeholders (e.g. local authority; residents or

community representative of an existing

neighbourhood) in the design of the

neighbourhood

- Design consideration for the aged, young, and

physically-challenged

Design of streets that are secured by natural

surveillance

Design of streets that are appealing e.g. using

landscape elements

Use of pedestrian crossing to ensure the safety

of users

- A clear and appropriate sign for vehicular,
cycling, and pedestrian routes

- A specification note showing the quality of
material to be used for construction to ensure
that it meets the required standard

Noise pollution

Noise impact assessment showing:

The sources of noise to the site and how they

can be addressed

- Means to reduce on-site noise in order not to
affect noise-sensitive areas near the site e.g.
hospitals, schools, places of worship etc.

- Design decisions to minimise noise e.g. use of

landscape elements; acoustic in

congregational buildings

Policies to reduce noise from congregational

buildings, and music vendors

A commitment to achieving a reasonable

rating noise level

Site plan showing expected noise areas (on

and off-site) and mechanisms to address it.

- Plan to mitigate potential vehicle noise
disturbance through road layout, building
orientation and creation of buffer zones

For water pollution:

- A detailed drainage plan for the proposed
neighbourhood

- Measures to avoid pollution of existing
watercourse during construction and
operation of the neighbourhood (e.g.
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Table 2 (continued)

Headline indicators

Assessment criteria

Environmental Impact
Assessment

Waste collection and
management

Use of renewable energy systems

Provision of outdoor spaces

Security of lives and properties

Neighbourhood square

Support for a home-based
business

Cost of construction, operation,
and maintenance

Home affordability

Efficient use of resources

Greenfield preservation

Effective land usage

treatment of run-offs from hard surfaces; and
water pollutants)
A detailed EIA report

Waste management strategy showing amongst
others:

- An estimate of the amount of excavation

waste (soil and stones) that would be

generated and how the waste will be

maximally reused during construction

An estimate of other construction waste to be

recycled

Strategy for household waste collection e.g.

method and frequency

Strategy for household waste management e.

g. estimate of household wastes to be recycled

Consideration for the possible use of renewable

sources for power generation e.g. solar or wind

- Site plan of neighbourhood showing spaces

for outdoor activities located close to each

dwelling, block or streets

Evidence of how the security of the

neighbourhood is considered and addressed

through design

Security plan and strategies for the

neighbourhood when in operation

Site plan of proposed neighbourhood showing a

centrally located neighbourhood square

- Economy study of how the proposed

neighbourhood will contribute to the

surrounding economy

Number of jobs that will be created locally

during the neighbourhood construction

How proposed facilities and infrastructure

such as transport, communication, and power

amongst others will enhance home-based

business in the neighbourhood.

An estimated breakdown of the total cost of

construction; operation; and maintenance of the

neighbourhood including the infrastructure and

amenities of the proposed neighbourhood

- Integrated distribution of various dwelling
types to accommodate diverse income groups
and users with no segregation

- Friendly tenure housing systems e.g. rent,
mortgage, or outright purchase

Water efficiency:

an estimate of overall water consumption target

for construction and daily use in a household

Actions to minimise or not exceed consumption

target e.g. landscape design options, water

metering, and rainwater collection amongst

others

Energy efficiency:

An energy strategy plan showing:

An estimate of the total energy demand of the
neighbourhood

- Design measures to reduce energy demand e.
g. site layout and orientation, shading devices
and solar orientation, daylighting and natural
ventilation

Possibility of importing or exporting energy to
existing or new neighbourhoods

Possibility of re-use of existing land to pre-
serve greenfield areas

Site plan of proposed neighbourhood showing
land use analysis in terms of buildable areas
and green areas preserved

- A detailed site plan showing how the site has
been maximised and percentage of land for
circulation

Design strategies to ensure effective land
usage e.g. densification

(continued on next page)
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Table 2 (continued)

Headline indicators Assessment criteria

Active frontages for commercial
activities
Use of locally made material

- Provision of sales outlets attached to building
units to encourage commercial activities

- Percentage of construction that will be
sourced locally

- Neighbourhood design and elements such as
colour, architectural style, building form to
reflect the local context

- Continuity of neighbourhood with existing
development

- Use of landscape elements for beautification

- Site plan of neighbourhood showing part of
dwelling unit earmarked for food production

Aesthetics (public arts and
landscape etc)

Home garden for food

Source: Adapted after Onyango and Adewumi (2021).

summarised in Fig. 3 using the various approaches that the indicators
can be described as previously reviewed in Section 2.

4.1. Balanced assessment

This assesses the characteristics of the indicator set using the
following five criteria of contextual, procedural, integrational, rela-
tional, and temporal.

In terms of contextual balance which describes the indicator set from
the perspective of consideration for contextual issues, the indicator set
reflects consideration for liveability which seems to be a pressing need
considering the state of neighbourhoods in metropolitan Lagos. Out of
the 23 indicators, the uptake of 5 could contribute directly to the

Linear
(52.17%)

Point
(26.09%)
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delivery of liveable neighbourhoods. These are: access to potable water;
availability of infrastructure and amenities; security; outdoor spaces;
and good pedestrian lane.

Also, the indicator set is characterised with procedural balance
because there was an engagement with the relevant stakeholders in its
development and validation for use. The indicator set as documented by
Onyango and Adewumi (2021) was a product of the responses from both
institutional stakeholders and residents in selected neighbourhood in
metropolitan Lagos. This was important to ensure that values, aspira-
tions, and needs of all stakeholders are captured. This is a distinguishing
characteristic when compared with the development process of existing
NSAFs which were developed mainly by selected experts with what
appears to be no appreciable input from the public. The weighing and
ranking of the indicator set show an integrational balance and distri-
bution across the dimensions of sustainability. Environmental was
allocated 37.95%; Economic 31.1%; and Socio-cultural 31.0%. It in-
dicates that the indicator set by its formulation enhances a compre-
hensive and holistic consideration of sustainability.

The relational characteristics of the indicator set can be explained on
two fronts. One, within the neighbourhood, the uptake of the “social
amenities and infrastructure” indicator, requires a detailed spatial
analysis of the amenities to be provided with information of the ca-
pacity. Also, “diverse mobility options” requires a mobility plan showing
the layout and design of streets which promotes sustainable modes of
transportation. Two, the indicator set also addresses the relationship
with and consideration for existing neighbourhoods. The “social ame-
nities and infrastructure” indicator requires evidence of a survey of
existing neighbourhoods to identify which facilities would be required

Planar

(21.74%)

Process (30.43%),
Features (39.14%), and
Performance (30.43%)

Aspects
characteristics

High-ranking
(34.78%)

Mid-ranking
(30.44%)

Characteristics
of Indicators

Low-ranking

Driving forces (13.04%),
Pressure (43.48%),
State (26.08%), Impact
(17.39%), and Response
(13.04%)

Typologies of
Indicators

(34.78%)

Balanced
Assessment

{

Quantitative (26.92%),
Qualitative (46.16%),

/

Contextual
(adequate consideration

Quantitative and
Qualitative (26.92%)

to address local needs

and aspirations) Procedural

(engagement with all
relevant stakeholders

(relationship within the
neighbourhood and with

Relational

Integrational

(Environmental:37.95%;
Economic: 31.1%;
Socio-cultural: 31.1%)

Temporal
(meeting the needs of
present and future
generations)

Fig. 3. Characteristics of the indicators for assessing sustainable neighbourhood in metropolitan Lagos.
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for the proposed neighbourhood. Besides, one of the assessment criteria
for “inclusive planning and design” is the evidence of consultation with
necessary stakeholders (e.g. local authorities; residents or community
representatives of the existing neighbourhood) in the planning and
conceptual stage of the neighbourhood.

For temporal balance which addresses intergenerational and intra-
generational equity (that is, consideration for present and future needs),
the “access to potable water” indicator can have assessment criteria such
as ‘water treatment plan’ which would ensure that while the needs of the
current residents are met, the opportunity for future residents to meet
their needs is not compromised. Also, the targets as one of the criteria for
“efficient use of resources” could include ‘evidence of actions to mini-
mise and not to exceed consumption’ as assessment criteria to ensure
that the needs of future generations are met. This characteristic helps to
ensure the sustenance of the neighbourhood as progress can also be
monitored intermittently.

Overall, in terms of a balanced assessment, the indicator set ad-
dresses contextual issues that are peculiar to metropolitan Lagos. This is
evident with such indicators like access to potable water, good pedes-
trian lane, and outdoor spaces. Furthermore, the indicator set was also
comprehensive in taking a holistic view of sustainability issues thereby
attaining integrational balance which would be useful at the decision-
making process of a new neighbourhood. Also, it is noteworthy that
the indicator set was characterised with consideration for: (i) relation-
ship with the existing neighbourhood; and (ii) needs of both present and
future generations.

4.2. Typologies

The characteristics of the indicators were explored by mapping the
indicators on the DPSIR framework (Fig. 4).

3 (13.04%) of the indicator set can be described as ‘driving forces
indicators (D). These are to meet the demand for: more eco-friendly
means of movement; good living conditions; and to address the cur-
rent housing deficit in metropolitan Lagos respectively. 10 (43.48%) can
be described as ‘pressure indicators (P)’. 6 (26.08%) of the indicator set
can be described as ‘state indicators (S)’ to ensure that the state and
quality of the environment are not compromised in the decision-making
process of a new neighbourhood. For instance, an efficient waste

Driving
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collection and management strategy would contribute significantly to
the state of the neighbourhood by ensuring a clean and hygienic
neighbourhood with no threat to human health. 4 (17.39%) of the in-
dicator set can be described as ‘impact indicators (I)’. For instance, the
provision of outdoor spaces and a friendly pedestrian lane is crucial to
enhance healthy living. Also, the environmental impact assessment is to
minimise the likely impact of the new (or proposed) development on the
quality of the environment. However, 3 (13.04%) of the indicator set
earlier discussed can still further be described as ‘response indicators
(R)’. These are environmental impact assessment; waste collection and
management; and strategy to maintain infrastructure.

In addition to the DPSIR, the characteristics of the indicator set were
further explored using the types of indicators in NSAF presented in
Wangel et al. (2016). See Fig. 5.

Out of the 23 indicators, 7 (30.43%) are process indicators which
represent specific actions, activities, or considerations that could
contribute to the delivery of sustainable neighbourhoods. It is note-
worthy that the implementation of any of these indicators is not the final
product but a phase to lead to the desired outcome. 9 (39.13%) are
features indicators which are certain components, or technology that
could enhance the delivery of a sustainable neighbourhood. 7 (30.44%)
are performance indicators which captures the final output of imple-
menting both process and features indicators.

However, some of these indicators by their assessment criteria can
have overlap across the three classifications. For example, “inclusive
planning and design” identified as a feature indicator can also be a
process indicator because it also involves engagement with key and
relevant stakeholders in the design process. Also, diverse mobility op-
tion can also be explained as a feature indicator in addition to relaying
how a neighbourhood performs in terms of its transportation options.

Overall, the indicator typologies help to understand the linkages in
the sustainability index and their interconnected roles in contributing to
the planning and delivering of a sustainable neighbourhood. This is
because, a sustainable neighbourhood cannot be delivered by feature
indicators only because process and performance indicators also play
crucial roles in contributing to the sustainability of the neighbourhood.

The characteristics of the indicators as either process, features, or
performance indicators help to understand the phase of development
that the indicators are to be implemented, and where relevant

Responses

r 3

Forces
13.04%

* Infrastructure and
amenities

+ Mobility options

* Home affordability

Pressure
(43.48%)

* Renewable energy system
* Green field preservation

« Effective land usage

« Efficient use of resources
« Access to potable water

* Use of locally-made material

* Inclusive planning and design  «

State
(26.08%)

(13.04%)

Waste collection and
management
Environmental Impact
Assessment

Strategy to maintain
infrastructure

Impact
(17.39%)

Environmental Impact
Assessment

* Outdoor spaces

* Good pedestrian lane

* Nearness to basic amenities

Waste collection and

« Security management

* Support for local economy + Strategy to maintain

* Cost of construction, infrastructure
operation, and maintenance « Pollution control

* Neighbourhood square

* Aesthetics

* Quality of construction material

Fig. 4. Description of the indicators using the DPSIR framework.
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Features
(39.13)%
Renewable energy system
Outdoor spaces
Neighbourhood square
Aesthetics
Use of locally made material
Inclusive planning and design
Quality of construction material
Nearness to amenities
Support for local economy

Process
(30.43%)

Waste collection and
management
Environmental Impact
Assessment
Strategy to maintain infrastructure
Pollution control
Green field preservation
Effective land usage
Efficient use of resources
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Performance
(30.44%)
Good pedestrian lane
Infrastructure and amenities
Access to potable water
Diverse mobility options
Security
Home affordability
Cost of construction, operation,
and maintenance

Fig. 5. Description of the indicators using indicator types of an assessment framework.

stakeholders are to be engaged. For example, “strategy to maintain
infrastructure” as a process indicator is one of the key procedures which
needs to be considered at the various phases of the new development. In
addition, it can be observed that the indicators were fairly distributed
across the three types.

4.3. Ranking

Out of the 23 indicators, high-ranking indicators with a weight
greater than 0.040 are: Cost of construction, operation, and mainte-
nance (0.124); Home affordability (0.100); Support for home-based
business (0.087); Environmental Impact Assessment (0.064); Efficient
use of resources (0.60); Pollution control (0.051); Waste collection and
management (0.049); and Strategy to maintain infrastructure (0.044).

The mid-ranking indicators with weight equal and less than 0.040
but greater than 0.029 are: Effective land usage (0.040); Use of renew-
able energy (0.037); Greenfield preservation (0.034); Access to potable
water (0.036); Availability of infrastructure and amenities (0.035);
Quality of construction material (0.034); and Security (0.031).

The low-ranking indicators with weight equal and less than 0.029
are: Nearness to basic amenities (0.029); Use of locally made material
(0.025); Outdoor spaces (0.022); Diverse mobility option (0.022); In-
clusive design (0.020); Use of public arts and landscape elements
(0.019); Good pedestrian lane (0.019); and Neighbourhood Squares
(0.018).

Each of the high-ranking and low-ranking indicators represents
34.78% of the indicator set while mid-ranking represents 30.44%.

4.4. Aspect

The aspect characteristics of the indicator were further explored as
illustrated in Fig. 6.

6 (26.09%) of the indicators can be described under the point aspect
(that is, belonging to one dimension). These are pollution control (Env);

greenfield preservation (Env); access to potable water (Sc); security (Sc);
inclusive planning and design (Sc); and good pedestrian lane (Sc).

12 (52.18%) of the indicators can be described under the linear
aspect (that is, belonging to two dimensions). These are efficient use of
resources (Env and Ec); waste collection and management (Env and Sc);
effective land usage (Env and Ec); quality of construction material (Sc
and Env); nearness to basic amenities (Sc and Env); outdoor spaces (Sc
and Env); diverse mobility options (Sc and Env); use of public arts and
landscape elements (Sc and Env); neighbourhood squares (Sc and Env);
cost of construction of operation, and maintenance (Ec and Sc); home
affordability (Sc and Ec); and support for home-based business (Sc and
Ec).

5 (21.73%) of the indicators can be discussed under the three di-
mensions (Sc, Env, and Ec) in what is known as the planar aspect. These
are environmental impact assessment; a strategy to maintain infra-
structure; availability of infrastructure and amenities; use of locally
made materials; use of renewable energy.

Overall, the characteristics of the indicator set shows that environ-
ment focused indicators (Env) account for 8.69% of the indicator set;
17.39% for Social (Sc); and 0% for Economic focused indicators Envi-
ronmental and economic (Env-Ec) indicators account for 8.69%; Envi-
ronmental and social- 30.43%; Social and economic- 13.05%; and
Environmental, Economic, and Social (Env-Ec-Sc)- 21.75% (Fig. 7).

Table 3 summarises the characteristics of the indicator which pro-
vides a detailed information about the character of an indicator in the
indicator set. For example, it shows that ‘outdoor spaces’ is a ‘low-
ranking’, ‘response’, and ‘feature’ indicator with a ‘linear aspect char-
acteristics’ (Env-Sc). which can be measured in both ‘quantitative and
qualitative terms’.

5. Discussion

This section discusses the three emerging issues from the charac-
teristics of the indicator set as shaped by the context of metropolitan
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aste collection and management
Quality of construction material
Outdoor spaces
Diverse mobility options
Use of public arts and landscape elements
Neighbourhood squares
Nearness to basic amenitie

Socio-cultural

Environmental

Access to potable water
Security
Inclusive planning and design|
Good pedestrian lane

(17.39%)

Pollution control
Greenfield preservatio

(8.69%)

linear
(30.43%)

planar
(21.75%)

linear
(13.05%)

Cost of construction,
operation, maintenance
Home affordability
Support for home-based
business

Efficient use of resources
Effective land usage

Economic

Environmental Impact Assessment
Strategy to maintain infrastructure
Availability of infrastructure and amenities
Use of locally-made materials
Use of renewable ener

Fig. 6. The aspect characteristics of the indicator set.
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Fig. 7. Aspect characteristics of the indicator set.
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Table 3
Characteristics of the indicator set.
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Indicators Typologies

Aspects Ranking

D P Perf.  Feat.

Proc.

Sc  Ec Sc- Mid

Ec

Ec-En-
Sc

Env- Low

Sc

Env-
Ec

Env High

Environmental Impact Assessment

Efficient use of resources

Pollution control

Waste collection and management

Strategy to maintain infrastructure

Effective land usage

Use of renewable energy

Greenfield preservation

Access to potable water

Infrastructure and amenities

Quality of construction material

Security

Nearness to basic amenities

Use of locally made material

Outdoor spaces

Diverse mobility option

Inclusive planning and design

Aesthetics

Good pedestrian lane

Neighbourhood squares

Cost of construction operation &
maintenance

Home affordability

Support for home-based business

Lagos and the implications in the visioning for a sustainable neigh-
bourhood. One, the comprehensiveness of the indicator set in terms of a
holistic approach to addressing sustainability. Two, the peculiarity of
the ranking and priority levels of the indicator when compared to other
NSAFs. Three, the multidimensional character of the indicators in
addressing more than one dimensions and aspects of sustainability.

5.1. Integrational balance

The integrational balance characteristic of the indicator set as
demonstrated by the distribution of the weight of the sustainability di-
mensions (Environmental: 37.95%; Economic: 31.1%; and Socio-
cultural: 31.0%) is noteworthy. This aligns with the Bellagio STAMP
which advocates for a balanced consideration of sustainability issues
(Pinter et al., 2012). This implies that the indicator set by its weighing
system takes the position of ‘strong sustainability’, that social capital
and natural capital are not exchangeable by ensuring that environ-
mental aspects are not compromised (Wangel et al., 2016). For example,
using the sustainability index in the decision-making process of a new
neighbourhood can result in three connected scenarios:

o Satisfying the assessment criteria of all the environmental indicators
will result to a score of 0.379 on a scale of 0 to 1 (that is, 37.9%)
which is relatively low.

Consideration for only the assessment criteria in both environmental
and economic dimensions would result in a score of 0.690 (that is,
69%) which is not good.

To achieve a score of 0.80 (that is 80%), it will require adequate
consideration across the three dimensions in the sustainability index.
As result, the uptake of the indicator set would perhaps leads to the
delivery of neighbourhood in metropolitan Lagos which encom-
passes sustainability aspects. That is, one which is environmental-
friendly, socially responsive, and enhance economic prosperity
which is currently lacking in metropolitan Lagos.

5.2. Role of context

The high-ranking characteristic of some of the indicators as shaped
by the context of metropolitan Lagos is discussed in this section with
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reference to some existing neighbourhood sustainability assessment
frameworks (NSAFs). These are BREEAM-UK (BRE, 2017); LEED-US
(USGBC, 2018); PCRS-UAE (AUPC, 2010); and Green STAR-Australia
(GBCA, 2012). The ‘cost of construction, operation, and maintenance’
with a weight of 12.4% reflects its urgency in the light of metropolitan
Lagos. Several amenities and infrastructures such as roads and drainages
in some neighbourhoods have been left abandoned due to the huge cost
that would be needed for their maintenance. Most often, this condition
results in environmental challenges such as flood and erosion in cases
where drainages have become dilapidated. This supports ljasan and
Ogunro (2014); and Ibem et al. (2015) who advocated for affordable
maintenance system for urban neighbourhoods. It calls for a neigh-
bourhood that is affordable to maintain in terms of cost, technology, and
manpower due to the increasing scarcity of resources. Similarly, this
indicator was also given consideration in the Pear] Community Rating
System (PCRS) which allocated 2.5% of its total weighing to life cycle
costing (IDP-1).

The ranking of ‘home affordability’ with a weight of 10% provides
support for Ugochukwu and Chioma (2015), and Olotuah and Aiyetan
(2006) that emphasise affordability as crucial in delivering sustainable
neighbourhood. This is because access to affordable homes has
continued to remain a challenge in metropolitan Lagos (Mbali and Okoli,
2002; and Hamiduddin, 2015). This also provides support for Ocholi
et al. (2015) and Raschke (2016) who argued for the need to design
appropriate platforms and incentives to facilitate homeownership for
various income groups. For example, the Lagos State Government needs
to intensify and ensure that the rent-to-own policy for low-income
earners is sustained irrespective of change in government. In compari-
son with existing NSAFs which brings out the peculiar character of the
indicator, home affordability does not seem to be a pressing challenge
because BREEAM communities; PCRS; and Green STAR communities
allocated 2.7%; 1.28%; and 4% of their weighing system to home
affordability respectively, except for LEED-ND V4 which allocated 7% of
its total weight to ‘housing types and affordability’.

Furthermore, the characteristic of ‘support for home-based business’
as a high-ranking indicator with a weight of 8.7% reflects the urgency
for its uptake in a megacity like metropolitan Lagos with a growing
population. This finding appears to agree with Gibberd (2015), Ilesanmi
(2010b), Ibem and Amole (2010) who emphasised the role of home-
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based business in ensuring sustainable economic growth at the neigh-
bourhood scale. This would, for example, enhance the ability to work
from home reducing the huge road traffic congestion characterised with
air pollution at the city corridor while enhancing productivity. This also
has the potential to create job opportunities for residents, while
enhancing togetherness through local interaction.

Environmental Impact Assessment (EIA) which had a weight of 6.4%
is crucial for a growing urban population as that of metropolitan Lagos
when new developments need to be assessed to ensure that they pose no
threat to the environment and how certain mitigation measures can be
taken. This importance has been stressed by several scholars have
canvassed for a review of the EIA in Nigeria due to some identified
shortcomings affecting the realisation of its full potential in metropol-
itan Lagos (Ogunba, 2004). In comparison with existing NSAFs, the EIA
is compulsory for development to be submitted for the BREEAM Com-
munities assessment process. Besides, 3.2% of its total weighing is
allocated to transport assessment, and 1.8% allocated to flood risk
assessment (BRE, 2012). What is like the EIA was also noticed in the
PCRS where the natural system assessment (NS-R1); natural system
protection (NS-R2); and natural systems design and management strat-
egy (NS-R3) are made mandatory for a proposed development (AUPC,
2010).

The high-ranking of ‘resource efficiency’ with attracts a weight of 6%
agrees with Ibem and Aduwo (2015) who advocated for resource effi-
ciency in planning public housing neighbourhoods in metropolitan
Lagos. The uptake would ensure that the ability of future generations to
meet their needs is not compromised thereby helping to achieve inter-
generational equity. The ranking of the indicator seems to agree with
LEED-ND V4 used in the United States which also had a higher weighing
for resource efficiency with an allocation of 11% (indoor water use
reduction- 1%; outdoor water use reduction- 2%; building re-use-1%;
rainwater management- 4%; infrastructure energy efficiency- 1%;
wastewater management- 1%). This further aligns with the Pearl Com-
munity Rating System (PCRS) used in Abu Dhabi that considers resource
efficiency, especially on water and energy allocating about 50% of its
total weighing to this (AUPC, 2010). This perhaps is because of its
geographical location, where water is a scarce commodity. However, the
indicator has a lower weight of 2.7% in BREEAM Communities.

Pollution control which attracts a weight of 5.1% reflects the picture
in metropolitan Lagos where noise, air, and water pollution has been a
major source of concern in its neighbourhoods (Komolafe et al., 2014).
This agrees with the BREEAM communities which for instance allocated
3.8% of its total weighing to indicators addressing pollution (SE 04 noise
pollution-1.8%; SE 16 light pollution- 0.9%; and SE 03 water pollution-
1.1%). PCRS has no indicator for pollution control while LEED-ND V4
and Green star communities allocated 0.9% and 1% only for light
pollution reduction respectively.

The ranking of ‘waste collection and management’ with a weight of
4.9% reflects its urgency to enhance sustainability at the neighbourhood
level and at a larger scale in a growing urban population like that of
metropolitan Lagos where waste management has been a challenge. In
recent times, there has been a decline in environmental quality in
metropolitan Lagos due to inadequate waste collection and management
strategy (Ozabor and Henrietta, 2016). The uptake of this indicator
would, therefore, serve as a preventive measure to outbreak of diseases
associated with poor waste management (Oghenekohwo and Akpor-
ehwe, 2015) whilst also preventing the emission of greenhouse gasses
and subsequently ozone layer depletion, and pollution associated with
indiscriminate refuse dumping (Komolafe et al., 2014). In addition, the
recycling of household wastes perhaps may reduce the high demand for
raw materials in the urban space at large (Jiboye, 2010). In relation to
other contexts, Green Star communities used in Australia allocated 2%
to encourage projects that reduce the environmental impacts of waste
(GBCA, 2012). Waste management in BREEAM Communities, was dis-
cussed under resource efficiency (RE 06) allocating 2.7% of total
weighing. Pearl Community Rating System made provisions for
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construction (SM-5), operational (SM-6), organic (SM-7), and hazardous
wastes (SM-8) accounting for 4.4% of its total weighing (AUPC, 2010).
LEED-ND has two credits for waste management which are: recycled and
reused infrastructure and solid waste management both accounting for
1.81% (USBGC, 2018).

Lastly is ‘strategy to maintain infrastructure’ which attracted a
weight of 4.4%. This has not been given much consideration in term of
the policy and regulatory frameworks in metropolitan Lagos and other
Sub Sahara Africa cities. This is important because it involves a facility
management plan to enhance the continuous functioning of infrastruc-
ture and amenities (Ilesanmi, 2010a, 2010b). This indicator received a
higher ranking when compared to existing NSAFs. For example, it was
discussed under ‘environmental management’ in Green Star Commu-
nities with a weight of 2%. In BREEAM Communities, strategy to
maintain infrastructure was noted under community engagement of
facilities (GO 04) with a weight of 1.2% of its total weight (BRE, 2012).
However, there was no consideration for infrastructure maintenance in
LEED-ND and PCRS.

The high-ranking characteristics of the indicators as influenced by
the context of metropolitan Lagos, and in comparison, with existing
NSAFs further establishes the peculiarity of the indicators that could
enhance the delivery of sustainable neighbourhood in metropolitan
Lagos. For example, the following preferences were specific to findings
from metropolitan Lagos: waste collection and management has priority
over renewable energy; security of lives and properties has priority over
diverse mobility options, and nearness to basic amenities has priority
over diverse mobility options. However, findings from this study show
some similarities with some NSAFs in terms of preference when the in-
dicators are compared to one another which is noteworthy. In agree-
ment with BREEAM Communities: waste collection and management
has priority over strategy to maintain infrastructure; strategy to control
pollution has priority over waste management; environmental impact
assessment has priority over efficient use of resources, and effective land
usage; social amenities and infrastructure have priority over security of
lives and properties. The indicator set agrees with Pearl Community
Rating System (PCRS) that: cost of construction, operation, and main-
tenance has priority over home affordability; social amenities and
infrastructure have priority over security of lives and properties. It
supports Green Star Communities that: home affordability has priority
over support for home-based business; nearness to basic amenities has
priority over diverse mobility options; social amenities and infrastruc-
ture have priority over security of lives and properties. Lastly, it agrees
with LEED-ND that: use of renewable energy has priority over greenfield
preservation, and social amenities and infrastructure have priority over
security of lives and properties.

This discussion on the role of context in shaping the ranking of the
indicators suggests that their uptake can help address the current sus-
tainability challenges at the neighbourhood level in metropolitan Lagos
ensuring that new neighbourhoods are not in themselves unsustainable,
but instead contribute to the overall sustainability of metropolitan
Lagos. The uptake of these indicators in another context outside
metropolitan Lagos without establishing their characteristics in terms of
their ranking and priorities may not achieve the desired result.

5.3. Interrelationship and interdependence

The aspect characteristics of the indicator set suggests the interre-
lationship in addressing the various sustainability aspects and di-
mensions. For example, there is no single indicator that addresses
economic issues without the link to either environmental or socio-
cultural concerns. 17 out of the 23 indicators representing 73.19%
address more than one dimension of sustainability. For example, the cost
of construction, operation, and maintenance which has the highest
weight would not only contribute to economic aspects but also socio-
cultural. The indicators are inherently not a single issue or single
dimension in nature. The interrelationship characteristic of the indicator
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Table 4

Comparison of the distribution of indicators in BREEAM Communities and CASBEE.
Indicators Env Sc Ec Env-Ec Env- Sc Sc-Ec Ec-En-Sc
Proposed Indicator set 8.69% 17.39% 0 8.69% 30.43% 13.05% 21.75%
BREEAM 20% 13% 0 0 29% 25% 10%
CASBEE 26% 9% 6% 6% 26% 13% 2%

set has some similarities with existing NSAFs as presented in Table 4
using Dawodu et al. (2017) dimensional analysis approach. Environ-
mentally and socially (Env-Sc) focused indicators have the highest dis-
tribution of indicators across the frameworks. However, the percentage
distribution of the indicators with planar characteristics (that is,
addressing the three dimensions) is higher in the proposed indicator set
when compared to BREEAM Communities (10%) and CASBEE (2%).
This suggests that the interrelationship of the indicator set can help to
enhance and promote the overall sustainability of new neighbourhoods
in metropolitan Lagos.

5.4. Role of critical realism

Critical realism adopted for this study was useful in interpreting and
obtaining a deeper understanding of the findings. It helps to suggest
reasons for the findings, examining it from the perspective of the present
reality in metropolitan Lagos. The characteristics of the indicator set of a
NSAF that emerge in this paper can be explained on the following basis.

o The contextual balance characteristics of the indicator set can be said
to be influenced by the growing call for neighbourhoods that pro-
mote liveability in metropolitan Lagos as espoused by Ibem et al.
(2015). This was also evident in the stakeholders’ understanding of a
sustainable neighbourhood as responses focused majorly on
enhancing the quality of living.

Whilst the socio-cultural dimension under which there is liveability
accounts for 12 of the 23 indicators, the result from the stakeholders’
preferences through which the indicators were weighted and ranked
ensures an intergenerational balance of the indicator set. This was
evident in the distribution of the weight across the three main di-
mensions of sustainability adopted for the study (environmental:
37.95%; economic: 31.1%; and socio-cultural: 31.0%). From the
critical realism lens, this may be attributed to the existing reality in
metropolitan Lagos, that while some neighbourhoods are affordable
that promotes local economy; there exist huge environmental chal-
lenges in terms of waste management, pollution control, and
greenfield preservation amongst others. In addition to this, the
aspect characteristics of the indicator set where at least 17 out of the
23 indicators can be explained under more than one dimension of a
sustainable neighbourhood can also be explained in this light.
Explaining from the critical realism philosophical position, the high
concentration of pressure indicators from the DPSIR framework
points to the growing population of Lagos State which has led to the
increased demand and consumption of available resources- a sce-
nario which may perhaps be different in a city of lesser population.
This is because, the more the population, the higher the consumption
rate of resources reason for the campaign to ensure sustained urban
population growth. For example, there is a demand for energy, land,
security, participatory planning and design to diverse population
mix, and green fields amongst others. Four, the characteristics of the
indicators as either process, features, or performance indicators is a
reflection that in metropolitan Lagos, there is need to focus beyond
provision of some components (e.g. infrastructure which is a feature
indicator) to the establishment of some process indicators like
strategy to maintain infrastructure to ensure longevity of the infra-
structure. The consideration of other process indicators (such as
waste collection and management, impact assessment) is also help-
ful, as they will not only lay a good foundation for the sustainability
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of the proposed neighbourhood but could also serve as an avenue for
awareness and social learning amongst the diverse groups of
stakeholders.

It is also important to note that the discoveries do not only apply to
Lagos but also similar cities within sub-Saharan Africa. The argu-
ment follows that though certain communities maybe closer in
similarities in terms of their wants and needs, ultimately societies
will have specific needs that are unique to them. However, by un-
derstanding the context specific limitation, it becomes more prudent
to adopt indicators that are needed through scientific prudence and
verification, limiting the waste of economic resources in developing
new ones. However, developing new indicators is also welcomed if it
is more tailored to addressing the specific challenges of the sub-
Saharan city in question.

6. Conclusion

Whilst the notion of the universality of indicators has provided a
conceptual understanding and justification of the adoption of some
existing NSAFs for decision-making by some countries, especially in Sub-
Sahara African cities, their characteristics in various contexts seem to be
the distinguishing factor. This has been demonstrated in this paper by
how the context of metropolitan Lagos influences the characteristics of
the selected indicator set. For example, there seem to be differences in
terms of weighting and ranking of indicators when compared to a similar
one in an existing NSAF. Therefore, this study has provided a new un-
derstanding that although the indicator set may be universal and be
applicable to all cities, their characteristics remain the peculiar factor.

Having explored the characteristics of an empirically selected indi-
cator set for a NSAF, this study concludes by supporting the argument
that the indicator set of a NSAF cannot be transferred directly for use in
another context without some empirical basis prior to its integration into
the decision-making process of new neighbourhood development. For
example, there is a need to ensure that the ranking of the indicators
which indicates the expected priority in the decision-window, aligns
with the preferences of the local stakeholders where it is being adopted.
This is because a high-ranking indicator in a context may be a mid-
ranking indicator in another context. In addition to this, the character-
istics of an indicator as a ‘response indicator’ depends on the in-
terventions that can be made available in a context which are influenced
by technological know-how, political will, and sustainability awareness
amongst others.

To address the contextual limitations of this study which focus on
metropolitan Lagos, future studies can begin to explore the character-
istics of the indicator set in other emerging cities in Nigeria and sub-
Sahara Africa countries, to establish any similarities or differences
using a comparative analysis. For example, the Green Building Council
South Africa (GBCSA) and Ghana Green Building Council (GHGBC)
announced the launch of the locally applicable version of the Green Star
Certifications originally developed in Australia for use in South Africa
and Ghana respectively with the aim of delivering sustainable settle-
ments. However, the success of the implementation of this is an area yet
to be explored, as to whether the weight and ranking assigned to the
indicators agree with the preferences and priorities of the stakeholders.

In addition, because the attention of this study was on ex-ante in-
dicators (which are integrated in the decision-making process of a pro-
posed neighbourhood in its planning and design stages prior to
construction), further research can explore the ex-post indicators which



A.S. Adewumi et al.

will be useful to evaluate a neighbourhood after some years of operation
and occupancy. This is on the basis that sustainability is a process which
suggests that regular monitoring is important to ensure that the neigh-
bourhood continues to exist and function under the ambit of the sus-
tainability agenda proposed or envisaged at its planning and design
phases.

In terms of policy recommendations, the established characteristics
of the indicators can help practitioners understand the relationships
between the indicators and the strength of each one in terms of capacity
to deliver various aspects of sustainability. Beyond this, it would be
useful in prioritising the indicators when such situation arises in the
decision-making process of a new neighbourhood. As an addition, the
integration of the indicator set into the substantive aspect for decision-
making, can be helpful to operationalise and achieve the ‘SDG 11 tar-
gets’ aimed at the delivery of sustainable communities at the neigh-
bourhood scale in metropolitan Lagos.

CRediT authorship contribution statement

Ayomikun Solomon Adewumi: Conceptualization, Data curation,
Formal analysis, Investigation, Methodology, Writing- original draft,
Visualization, Writing- review and editing. Vincent Onyango: Super-
vision, Validation. Dumiso Moyo: Supervision, Validation. Husam Al
Waer: Supervision, Validation. Ayotunde Dawodu: Validation,
Writing- review & editing.

Declaration of Competing Interest

The authors declare that they have no known competing financial
interests or personal relationships that could have appeared to influence
the work reported in this paper.

Data availability
Data will be made available on request.

References

Adewumi, A.S., Onyango, V., Moyo, D., Al Waer, H., 2019. A review of selected
neighbourhood sustainability assessment frameworks using the Bellagio STAMP.
International Journal of Building Pathology and Adaptation 37 (1), 108-118.
https://doi.org/10.1108/1JBPA-07-2018-0055.

Ameen, R.F., Mourshed, M., Li, H., 2015. A critical review of environmental assessment
tools for sustainable urban design. Environ. Impact Assess. Rev. 110-125. https://
doi.org/10.1016/j.eiar.2015.07.006.

AUPC, 2010. The Pearl Rating System for Estidama. Abu Dhabi Urban Planning Council,
Abu Dhabi.

Balaras, C.A., Droutsa, K.G., Dascalaki, E.G., Kontoyiannidis, S., Moro, A., Bazzan, E.,
2019. Urban sustainability audits and rating of the built environment. Energies 12
(22). https://doi.org/10.3390/en12224243.

Balaras, C.A., Droutsa, K.G., Dascalaki, E.G., Kontoyiannidis, S., Moro, A., Bazzan, E.,
2020. A transnational multicriteria assessment method and tool for sustainability
rating of the built environment. In: IOP Conference Series: Earth and Environmental
Science.

Bell, S., Morse, B., 2004. Experiences with sustainability indicators and stakeholder
participation: a case study relating to a “blue plan” project in Malta. Sustain. Dev.
12, 1-14. https://doi.org/10.1002/sd.225.

Bell, S., Morse, S., 2005. Sustainability Indicators: Measuring the immeasurable. EarthScan,
London.

Bell, S., Morse, S., 2008. Sustainability Indicators- Measuring the Immeasurable?, 2nd ed.
Earthscan, London.

Braulio-Gonzalo, M., Bovea, M.D., Rua, M.J., 2015. Sustainability on the urban scale:
proposal of a structure of indicators for the Spanish context. Environ. Impact Assess.
Rev. 53, 16-30. https://doi.org/10.1016/j.eiar.2015.03.002.

Braulio-Gonzalo, M., Jorge-Ortiz, A., Bovea, M.D., 2022. How are indicators in Green
Building Rating Systems addressing sustainability dimensions and life cycle
frameworks in residential buildings? Environ. Impact Assess. Rev. 95 https://doi.
org/10.1016/j.eiar.2022.106793.

BRE, 2012. BREEAM Communities: Technical Manual SD202-01-2012. Building Research
Establishment, Watford.

BRE, 2017. BREEAM Communities: Technical Manual SD202-1.2-2012. Building
Research Establishment, Watford.

Clement, O.I., 2012. Public Housing Provision and User satisfaction in Ondo State
Nigeria. British Journal of Arts and Social Sciences 8 (1), 103-111.

14

Environmental Impact Assessment Review 102 (2023) 107197

Coelho, R.S., Lopes, R., Coelho, P.S., Ramos, T.B., Antunes, P., 2022. Participatory
selection of indicators for water resources planning and strategic environmental
assessment in Portugal. Environ. Impact Assess. Rev. 92 https://doi.org/10.1016/j.
eiar.2021.106701.

Conte, E., Monno, V., 2012. Beyond the buildingcentric approach: A vision for an
integrated evaluation of sustainable buildings. Environmental Impact Assessment
Review 31-40.

Cowley, R., Joss, S., Rydin, Y., 2013. Taking Stock: Current Research, Policy and Practice
in "Eco-City’ Indicators, Standards and Frameworks. University of Westminster,
London.

Dahl, A., 2012. Achievements and gaps in indicators for sustainability. Ecol. Indic. 17,
14-19.

Dawodu, A., Akinwolemiwa, B., Chesmehzangi, A., 2017. A conceptual re-visualization
of the adoption and utilization of the Pillars of sustainability in the development of
neighbourhood sustainability assessment tools. Sustain. Cities Soc. 28, 398-410.

Dong, Y., Hauschild, M.Z., 2017. Indicators for environmental sustainability. In: The
24th CIRP Conference on Life Cycle Engineering, pp. 697-702. Kamakura.

Du Plessis, C., 2005. Action for sustainability: preparing an African plan for sustainable
building and construction. Build. Res. Inf. 33 (5), 405-415.

ENI CBCMED, 2023a. Green Building. Retrieved May 28, 2023, from ENI CBCMED
Cooperating across borders in the Mediterranean: https://www.enicbcmed.eu/pro
jects/greenbuilding.

ENI CBCMED, 2023b. Sustainable MED Cities. Retrieved May 28, 2023, from ENI
CBCMED Cooperating across borders in the Mediterranean: https://www.enicbcm
ed.eu/projects/sustainable-med-cities.

Fischer, T.B., 2002. Strategic Environmental Assessment in Transport and Land-Use
Planning. Earthscan, London.

Fischer, T.B., 2005. Having an impact? Context elements for effective SEA application in
transport policy, plan and programme-making. J. Environ. Assess. Policy Manag. 7
(3), 407-432.

Fischer, T.B., Gazzola, P., 2006. SEA effectiveness criteria- equally valid in all countries?
The case of Italy. Environ. Impact Assess. Rev. 26 (4), 396-409.

Fischer, T.B., Onyango, V., 2012. Strategic environmental assessment-related research
projects and journal articles: an overview of the past 20 years. Impact Assess. Proj.
Apprais. 30 (4), 253-263. https://doi.org/10.1080/14615517.2012.740953.

FMLHUD, 2014. Draft National Report for United Nations Conference on Housing and
Sustainable Urban Development (Habitat III). Federal Ministry of Lands, Housing
and Urban Development.

Gazzola, P., 2008. What appears to make SEA effective in different planning systems.
J. Environ. Assess. Policy Manag. 10 (1), 1-24. Retrieved 02 25, 2019, from. https
://www.researchgate.net/publication/23751381_What_appears_to_make_sea_effec
tive_in_different_planning systems.

Gazzola, P., Jha-Thakur, U., Kidd, S., Peel, D., Fischer, T., 2011. Enhancing
environmental appraisal effectiveness: towards an understanding of internal context
conditions on organisational learning. Plan. Theory Pract. 12 (2), 183-204. https://
doi.org/10.1080/14649357.2011.581008.

GBCA, 2012. Green Star Communities: Guide for Local Government. Green Building
Council Australia, Melbourne.

Gibberd, J., 2015. Measuring capability for sustainability: the Built Environment
Sustainability Tool (BEST). Build. Res. Inf. 43 (1), 46-61. https://doi.org/10.1080/
09613218.2014.930257.

Halla, P., Merino-Saum, A., Binder, C.R., 2022. How to link sustainability assessments
with local governance? — connecting indicators to institutions and controversies.
Environ. Impact Assess. Rev. 93 https://doi.org/10.1016/j.eiar.2022.106741.

Hamiduddin, I., 2015. Social sustainability, residential design and demographic balance:
neighbourhood planning strategies in Freiburg, Germany. Town Plan. Rev. 86 (1),
29-52. https://doi.org/10.3828/tpr.2015.3.

Hezri, A., Dovers, S., 2006. Sustainability indicators, policy and governance: issues for
ecological economics. Ecol. Econ. 60 (1), 86-99. https://doi.org/10.1016/j.
ecolecon.2005.11.019.

Hilden, M., Funman, E., Kalijonen, M., 2004. Views on planning and expectations of SEA:
the case of transport planning. Environ. Impact Assess. Rev. 24 (5), 519-536.
https://doi.org/10.1016/j.eiar.2004.01.003.

Huedo, P., Mulet, E., Lopez-Mesa, B., 2016. A model for the sustainable selection of
building envelope assemblies. Environ. Impact Assess. Rev. 57, 63-77. https://doi.
org/10.1016/j.eiar.2015.11.005.

Ibem, E., Aduwo, E., 2015. A Post Occupancy Evaluation. Mediterranean Journal of
Social Sciences 6, 523-535. https://doi.org/10.5901/mjss.2015.v6n4s2p523.

Ibem, E., Amole, O., 2010. Evaluation of public housing programmes in Nigeria: a
theoretical and conceptual approach. Built Human Environ. Rev. 3, 88-117.
Retrieved 03 25, 2018, from. http://eprints.covenantuniversity.edu.ng/272/1/
Paper_in TBHER.pdf. Retrieved 03 25, 2018, from.

Ibem, E., Azuh, D., 2011. Framework for evaluating the sustainability of public housing
programmes in developing countries. Journal of Sustainable Development and
Environmental Protection 1 (3), 24-39.

Ibem, E., Opoko, P., Aduwo, E., 2015. Satisfaction with Neighbourhoods environments in
public housing: evidence from Ogun State, Nigeria. Soc. Indic. Res. 130 (733), 1-25.
https://doi.org/10.1007/s11205-015-1188-y.

Thuah, P., & Eaton, D. (2014). An evaluation of the Public Housing Estates Beneficial
Sustainability Factors in the Niger Delta of Nigeria. The Built and Human Environment
Review. 7, 1-. Retrieved from http://usir.salford.ac.uk/id/eprint/33064/1/118-299
-1-PB.pdf.

Tjasan, K.C., Ogunro, V.O., 2014. How rapid urbanisation, neighbourhood management
affects living conditions. A survey of Agege local government area, Lagos, Nigeria.
J. Sustain. Dev. 7 (6) https://doi.org/10.5539/jsd.v7n6p110.


https://doi.org/10.1108/IJBPA-07-2018-0055
https://doi.org/10.1016/j.eiar.2015.07.006
https://doi.org/10.1016/j.eiar.2015.07.006
http://refhub.elsevier.com/S0195-9255(23)00163-4/rf0015
http://refhub.elsevier.com/S0195-9255(23)00163-4/rf0015
https://doi.org/10.3390/en12224243
http://refhub.elsevier.com/S0195-9255(23)00163-4/rf0025
http://refhub.elsevier.com/S0195-9255(23)00163-4/rf0025
http://refhub.elsevier.com/S0195-9255(23)00163-4/rf0025
http://refhub.elsevier.com/S0195-9255(23)00163-4/rf0025
https://doi.org/10.1002/sd.225
http://refhub.elsevier.com/S0195-9255(23)00163-4/optpEip66BDIE
http://refhub.elsevier.com/S0195-9255(23)00163-4/optpEip66BDIE
http://refhub.elsevier.com/S0195-9255(23)00163-4/rf0035
http://refhub.elsevier.com/S0195-9255(23)00163-4/rf0035
https://doi.org/10.1016/j.eiar.2015.03.002
https://doi.org/10.1016/j.eiar.2022.106793
https://doi.org/10.1016/j.eiar.2022.106793
http://refhub.elsevier.com/S0195-9255(23)00163-4/optUKU65JvTuA
http://refhub.elsevier.com/S0195-9255(23)00163-4/optUKU65JvTuA
http://refhub.elsevier.com/S0195-9255(23)00163-4/rf0050
http://refhub.elsevier.com/S0195-9255(23)00163-4/rf0050
http://refhub.elsevier.com/S0195-9255(23)00163-4/opt2ZVO3E5iJP
http://refhub.elsevier.com/S0195-9255(23)00163-4/opt2ZVO3E5iJP
https://doi.org/10.1016/j.eiar.2021.106701
https://doi.org/10.1016/j.eiar.2021.106701
http://refhub.elsevier.com/S0195-9255(23)00163-4/opt9VnulNhoBy
http://refhub.elsevier.com/S0195-9255(23)00163-4/opt9VnulNhoBy
http://refhub.elsevier.com/S0195-9255(23)00163-4/opt9VnulNhoBy
http://refhub.elsevier.com/S0195-9255(23)00163-4/rf0060
http://refhub.elsevier.com/S0195-9255(23)00163-4/rf0060
http://refhub.elsevier.com/S0195-9255(23)00163-4/rf0060
http://refhub.elsevier.com/S0195-9255(23)00163-4/rf0065
http://refhub.elsevier.com/S0195-9255(23)00163-4/rf0065
http://refhub.elsevier.com/S0195-9255(23)00163-4/rf0070
http://refhub.elsevier.com/S0195-9255(23)00163-4/rf0070
http://refhub.elsevier.com/S0195-9255(23)00163-4/rf0070
http://refhub.elsevier.com/S0195-9255(23)00163-4/rf0075
http://refhub.elsevier.com/S0195-9255(23)00163-4/rf0075
http://refhub.elsevier.com/S0195-9255(23)00163-4/rf0080
http://refhub.elsevier.com/S0195-9255(23)00163-4/rf0080
https://www.enicbcmed.eu/projects/greenbuilding
https://www.enicbcmed.eu/projects/greenbuilding
https://www.enicbcmed.eu/projects/sustainable-med-cities
https://www.enicbcmed.eu/projects/sustainable-med-cities
http://refhub.elsevier.com/S0195-9255(23)00163-4/rf0095
http://refhub.elsevier.com/S0195-9255(23)00163-4/rf0095
http://refhub.elsevier.com/S0195-9255(23)00163-4/rf0100
http://refhub.elsevier.com/S0195-9255(23)00163-4/rf0100
http://refhub.elsevier.com/S0195-9255(23)00163-4/rf0100
http://refhub.elsevier.com/S0195-9255(23)00163-4/rf0105
http://refhub.elsevier.com/S0195-9255(23)00163-4/rf0105
https://doi.org/10.1080/14615517.2012.740953
http://refhub.elsevier.com/S0195-9255(23)00163-4/optzAvrzbGM3a
http://refhub.elsevier.com/S0195-9255(23)00163-4/optzAvrzbGM3a
http://refhub.elsevier.com/S0195-9255(23)00163-4/optzAvrzbGM3a
https://www.researchgate.net/publication/23751381_What_appears_to_make_sea_effective_in_different_planning_systems
https://www.researchgate.net/publication/23751381_What_appears_to_make_sea_effective_in_different_planning_systems
https://www.researchgate.net/publication/23751381_What_appears_to_make_sea_effective_in_different_planning_systems
https://doi.org/10.1080/14649357.2011.581008
https://doi.org/10.1080/14649357.2011.581008
http://refhub.elsevier.com/S0195-9255(23)00163-4/rf0125
http://refhub.elsevier.com/S0195-9255(23)00163-4/rf0125
https://doi.org/10.1080/09613218.2014.930257
https://doi.org/10.1080/09613218.2014.930257
https://doi.org/10.1016/j.eiar.2022.106741
https://doi.org/10.3828/tpr.2015.3
https://doi.org/10.1016/j.ecolecon.2005.11.019
https://doi.org/10.1016/j.ecolecon.2005.11.019
https://doi.org/10.1016/j.eiar.2004.01.003
https://doi.org/10.1016/j.eiar.2015.11.005
https://doi.org/10.1016/j.eiar.2015.11.005
https://doi.org/10.5901/mjss.2015.v6n4s2p523
http://eprints.covenantuniversity.edu.ng/272/1/Paper_in_TBHER.pdf
http://eprints.covenantuniversity.edu.ng/272/1/Paper_in_TBHER.pdf
http://refhub.elsevier.com/S0195-9255(23)00163-4/optRioX6DnO3K
http://refhub.elsevier.com/S0195-9255(23)00163-4/optRioX6DnO3K
http://refhub.elsevier.com/S0195-9255(23)00163-4/optRioX6DnO3K
https://doi.org/10.1007/s11205-015-1188-y
http://usir.salford.ac.uk/id/eprint/33064/1/118-299-1-PB.pdf
http://usir.salford.ac.uk/id/eprint/33064/1/118-299-1-PB.pdf
https://doi.org/10.5539/jsd.v7n6p110

A.S. Adewumi et al.

Ilesanmi, A., 2010a. Urban sustainability in the context of Lagos mega-city. J. Geogr.
Reg. Plan. 3 (10), 240-252. Retrieved 03 26, 2019, from. https://academicjournals.
org/article/article1381825778 Ilesanmi.pdf. Retrieved 03 26, 2019, from.

Ilesanmi, A., 2010b. Post-occupancy evaluation and residents’ satisfaction with public
housing in Lagos, Nigeria. J. Build. Apprais. 6 (153), 153-169. https://doi.org/
10.1057/jba.2010.20.

Jambol, D., Molwus, J., Daniel, M., 2013. Re-thinking the approaches to mass housing
delivery in Nigeria: Lessons from past housing programme implementation.
Association of Researchers in Construction Management, Reading, UK, pp. 289-295.

Jiboye, A., 2009. Evaluating Tenants’ satisfaction with Public Housing in Lagos, Nigeria.
Town Planning and Architecture 33, 239-247. https://doi.org/10.3846/
13921630.2009.33.239-247.

Jiboye, A., 2010. Evaluating the pattern of residential quality in Nigeria: the case of
Osogbo township. Arch. Civ. Eng. 8 (3), 307-316. https://doi.org/10.2298/
FUACE1003307J.

Joss, S., Cowley, R., Tomozeiu., 2013. Towards the ‘ubiquitous eco-city’: an analysis of
the internationalisation of eco-city policy and practice. Urban Res. Pract. 6 (1),
54-74. https://doi.org/10.1080/17535069.2012.762216.

Joss, S., Cowley, R., de Jong, M., Muller, B., Park, B., Rees, W., Rydin, Y., 2015.
Tomorrow’s City Today: Prospects for Standardising Sustainable Urban
Development. University of Westminster, London.

Kamble, T., Bahadure, S., 2020. Neighbourhood sustainability assessment in developed
and developing countries. Environ. Dev. Sustain. 22, 4955-4977.

Kirstensen, P., 2004. The DPSIR Framework. Workshop on a Comprehensive/Deatiled
Assessment of the Vulnerability of Water Resources to Environmental Changes in
Africa Using the River Basin Approach on 27-29 Spetember, 2004. UNEP
Headquarters, Nairobi. Kenya. Retrieved 08 01, 2019, from. http://147.91.213.15/s
ftp/danijela.djunisijevic-bojovic/Osnovi%20zastite%20zivotne%20sredine/pri
meri/DPSIR.pdf. Retrieved 08 01, 2019, from.

Knieling, J., Othengrafen, F., 2015. Planning culture- a concept to explain the evolution
of planning policies and processes in Europe? Eur. Plan. Stud. 23 (11), 2133-2147.

Komeily, S., Srinivasan, R., 2015. A need for a balanced approach to Neighbourhood
sustainability assessment. J. Sustain. Cities Soc. 18, 32-43. https://doi.org/10.1016/
j-5¢5.2015.05.004.

Komolafe, A., Adegboyega, S., Anifowose, A., Akinluyi, F., Awoniran, D., 2014. Air
pollution and climate change in Lagos, Nigeria: needs for proactive approaches to
risk management and adaptation. Am. J. Environ. Sci. 10 (4), 412-423. Retrieved 07
10, 2016, from. https://pdfs.semanticscholar.org/86cd/bf73450788dd28991d5cb
62298206f0800f5.pdf. Retrieved 07 10, 2016, from.

Komeily, A., Srinivasan, R., 2016. What Is Neighbourhood Context and Why Does It
Matter. In: Sustainability Assessment. International Conference on Sustainable Design,
Engineering and Construction, 145. Procedia Engineering, pp. 876-883. https://doi.
org/10.1016/j.proeng.2016.04.114.

Kondyli, J., 2010. Measurement and evaluation: a composite indicator for the islands of
the North Aegean region, Greece. Environ. Impact Assess. Rev. 30 (6), 347-356.
https://doi.org/10.1016/j.eiar.2009.08.006.

LASG, 2013. Lagos State Development Plan (2012-2025). Retrieved 08 13, 2017, from.
https://www.scribd.com/document/271150413/LAGOS-STATE-DEVELOPMENT-P
LAN-2012-2025. Retrieved 08 13, 2017, from.

Malkina-Pykh, I., 2002. Integrated assessment models and response function models:
pros and cons for sustainable development indices design. Ecol. Indic. 2 (1-2),
93-108. https://doi.org/10.1016/51470-160X(02)00048-1.

Mbali, I., Okoli, O., 2002. Affordable housing for low-income Group in Nigeria: a
rendition of the basic parameters. Housing Today 16-17.

Moldan, B., Dahl, A., 2007. Challenges to sustainability indicators. In: Hak, T.,
Moldan, B., Dahl, A. (Eds.), Sustainability Indicators — a Scientific Assessment. Island
Press, Washington DC.

Momoh, J., Kangwa, J.C., Udeaja, C., Ruoyu, J., Seidu, R.D., 2022. The development of
SUCCEED: urban sustainability assessment tool for developing countries with focus
on Nigeria. Int. J. Build. Pathol. Adapt. 40 (3), 380-404. https://doi.org/10.1108/
1JBPA-04-2021-0049.

Munier, N., 2011. Methodology to select a set of urban sustainability indicators to
measure the state of the city, and performance assessment. Ecol. Indic. 11 (5),
1020-1026. https://doi.org/10.1016/j.ecolind.2011.01.006.

Ocholi, S., Manase, D., Lowe, J., Sommerville, J., 2015. Critical review of Nigeria
National Housing Policies Delivery (NNHPD). Int. J. Eng. Res. Technol. 4 (9),
718-724. Retrieved 10 22, 2018, from. https://www.ijert.org/research/critical-revi
ew-of-nigeria-national-housing-policies-delivery-nnhpd-IJERTV4IS090767.pdf.
Retrieved 10 22, 2018, from.

Oghenekohwo, J.E., Akporehwe, N.J., 2015. Perspectives on waste management and
community health promotion in urban cities in Nigeria. Br. J. Theol. Educ. 3 (8),
70-77. Retrieved 12 22, 2018, from. http://www.eajournals.org/wp-content
/uploads/Perspectives-on-Waste-Management-and-Community-Health-Promotion-
in-Urban-Cities-in-Nigerial.pdf. Retrieved 12 22, 2018, from.

15

[ Impact A Review 102 (2023) 107197

Enviro

Ogunba, O., 2004. EIA systems in Nigeria: evolution, current practice, and shortcomings.
Environ. Impact Assess. Rev. 24 (6), 643-660. https://doi.org/10.1016/j.
eiar.2003.10.019.

Okpoechi, C, 2014. Middle-income Housing in Nigeria: Determining Important
Functional Requirements for Mass Housing Design. Architecture Research 4 (1A),
9-14. https://doi.org/10.5923/s.arch.201401.02.

Olotuah, A., Aiyetan, A., 2006. Sustainable low-cost housing provision in Nigeria: a
bottom-up participatory approach. In: Boyd, D. (Ed.), pp. 633-639.

Onyango, V., Adewumi, A.S., 2021. Selecting indicators for assessing neighbourhood
sustainability: the metropolitan Lagos workflow. Eur. Sci. J. 17 (2) https://doi.org/
10.19044/esj.2021.v17n2p170.

Opon, J., Henry, M., 2019. An indicator framework for quantifying the sustainability of
concrete materials from the perspectives of global sustainable development. J. Clean.
Prod. 218, 718-737. https://doi.org/10.1016/j.jclepro.2019.01.220.

Ozabor, F., Henrietta, O., 2016. Health effects of poor waste management in Nigeria: a
case study of Abraka in Delta State. Int. J. Environ. Waste Manag. 18 (3), 195-204.
https://doi.org/10.1504/1JEWM.2016.080790.

Pakzad, P., Osmond, P., 2016. Developing a sustainability indicator set for measuring
green infrastructure performance. Procedia Soc. Behav. Sci. 216 (6), 68-79.

Pinter, L., Hardi, P., Martinuzzi, A., Hall, J., 2012. Bellagio STAMP: principles for
sustainability assessment and measurement. Ecol. Indic. 17, 20-28. https://doi.org/
10.1016/j.ecolind.2011.07.001.

Ramos-Quintana, F., 2018. Quantitative-qualitative assessments of environmental causal
networks to support the DPSIR framework in the decision-making process. Environ.
Impact Assess. Rev. 69, 42-60. https://doi.org/10.1016/j.eiar.2017.11.004.

Raschke, C., 2016. Best Practices — Affordable Housing in Nigeria. Inclusive Business
Action Network, Eschborn.

Saiu, V., Blecic, 1., Metaloni, I., 2022. Making sustainability development goals (SDGs)
operational at suburban level: potentials and limitations of neighbourhood
sustainability assessment tools. Environ. Impact Assess. Rev. 96 https://doi.org/
10.1016/j.eiar.2022.106845.

Sala, S., Ciuffo, B., Nijkamp, P., 2015. A systemic framework for sustainability
assessment. Ecol. Econ. 119, 314-325. https://doi.org/10.1016/j.
ecolecon.2015.09.015.

Science for Environment Policy, SEP, 2015. In-Depth Report: Indicators for Sustainable
Cities. European Commision DG Environment by the Science Communication Unit,
UWE, Bristol. Retrieved 06 22, 2018, from. https://ec.europa.eu/environment/inte
gration/research/newsalert/pdf/indicators_for_sustainable_cities_ IR12_en.pdf.

Sharifi, A., Murayama, A., 2013. A critical review of seven selected Neighbourhood
sustainability assessment tools. Environ. Impact Assess. Rev. 38, 73-87. https://doi.
org/10.1016/1.eair.2012.06.006.

Sharifi, A., Dawodu, A., Cheshmehzangi, A., 2021. Limitation in assessment
methodologies of neighbourhood sustainability assessment tools: a literature review.
Sustain. Cities Soc. 67 https://doi.org/10.1016/j.5¢5.2021.102739.

Sharifi, A., Dawodu, A., Cheshmehzangi, A., 2021b. Neighbourhood sustainability
assessment tools: a review of success factors. J. Clean. Prod. 293 https://doi.org/
10.1016/j.jclepro.2021.125912.

Shen, L., Ochoa, J., Shah, M.Z., 2011. The application of urban sustainability indicators:
a comparison between various practices. Habitat Int. 35, 17-29. https://doi.org/
10.1016/j.habitatint.2010.03.006.

Ugochukwu, I.B., Chioma, M.I., 2015. Local building materials: affordable strategy for
housing the urban poor in Nigeria. Proc. Eng. 118, 42-49.

UNDESA, 2019. World Population Prospects 2019: Highlights (ST/ESA/SER.A/423). United
Nations.

UN-Habitat, 2015. State of Africa Cities: Re-imagining sustainable urban transitions.

USGBC, 2018. LEED ND V4 for Neighbourhood Development. US Green Building
Council, Washington. Retrieved 08 22, 2019, from. https://www.cnu.org/our-pr
ojects/leed-neighborhood-development.

Valentin, A., Spangenberg, J., 2000. A guide to community sustainable indicators.
Environ. Impact Assess. Rev. 20 (3), 381-392. https://doi.org/10.1016/50195-9255
(00)00049-4.

Waas, T., Huge, J., Block, T., Wright, T., Benitez-Capistros, F., Verbruggen, A., 2014.
Sustainability assessment and indicators: tools in decision-making strategy for
sustainable development. Sustainability 6, 5512-5534. https://doi.org/10.3390/
su6095512.

Wallhagen, M., Glaumann, M., Eriksson, O., Westerberg, U., 2013. Framework for
Detailed Comparison of Building Environmental Assessment Tools. Retrieved 01 22,
2016, from. http://www.researchgate.net/publication/235735258.

Wangel, J., Wallhagen, M., Malmgqvist, T., Finnveden, G., 2016. Certification systems for
sustainable neighbourhoods: what do they really certify? Environ. Impact Assess.
Rev. 56, 200-2013.

Wu, J., 2014. Urban ecology and sustainability: the state-of-the-science and future
directions. Landsc. Urban Plan. 125, 209-221. https://doi.org/10.1016/j.
landurbplan.2014.01.018.


https://academicjournals.org/article/article1381825778_Ilesanmi.pdf
https://academicjournals.org/article/article1381825778_Ilesanmi.pdf
https://doi.org/10.1057/jba.2010.20
https://doi.org/10.1057/jba.2010.20
http://refhub.elsevier.com/S0195-9255(23)00163-4/optdsnPa6C63k
http://refhub.elsevier.com/S0195-9255(23)00163-4/optdsnPa6C63k
http://refhub.elsevier.com/S0195-9255(23)00163-4/optdsnPa6C63k
https://doi.org/10.3846/13921630.2009.33.239-247
https://doi.org/10.3846/13921630.2009.33.239-247
https://doi.org/10.2298/FUACE1003307J
https://doi.org/10.2298/FUACE1003307J
https://doi.org/10.1080/17535069.2012.762216
http://refhub.elsevier.com/S0195-9255(23)00163-4/rf0195
http://refhub.elsevier.com/S0195-9255(23)00163-4/rf0195
http://refhub.elsevier.com/S0195-9255(23)00163-4/rf0195
http://refhub.elsevier.com/S0195-9255(23)00163-4/rf0200
http://refhub.elsevier.com/S0195-9255(23)00163-4/rf0200
http://147.91.213.15/sftp/danijela.djunisijevic-bojovic/Osnovi%20za&scaron;tite%20&zcaron;ivotne%20sredine/primeri/DPSIR.pdf
http://147.91.213.15/sftp/danijela.djunisijevic-bojovic/Osnovi%20za&scaron;tite%20&zcaron;ivotne%20sredine/primeri/DPSIR.pdf
http://147.91.213.15/sftp/danijela.djunisijevic-bojovic/Osnovi%20za&scaron;tite%20&zcaron;ivotne%20sredine/primeri/DPSIR.pdf
http://refhub.elsevier.com/S0195-9255(23)00163-4/rf0210
http://refhub.elsevier.com/S0195-9255(23)00163-4/rf0210
https://doi.org/10.1016/j.scs.2015.05.004
https://doi.org/10.1016/j.scs.2015.05.004
https://pdfs.semanticscholar.org/86cd/bf73450788dd28991d5cb6aa98206f0800f5.pdf
https://pdfs.semanticscholar.org/86cd/bf73450788dd28991d5cb6aa98206f0800f5.pdf
https://doi.org/10.1016/j.proeng.2016.04.114
https://doi.org/10.1016/j.proeng.2016.04.114
https://doi.org/10.1016/j.eiar.2009.08.006
https://www.scribd.com/document/271150413/LAGOS-STATE-DEVELOPMENT-PLAN-2012-2025
https://www.scribd.com/document/271150413/LAGOS-STATE-DEVELOPMENT-PLAN-2012-2025
https://doi.org/10.1016/S1470-160X(02)00048-1
http://refhub.elsevier.com/S0195-9255(23)00163-4/rf0235
http://refhub.elsevier.com/S0195-9255(23)00163-4/rf0235
http://refhub.elsevier.com/S0195-9255(23)00163-4/rf0240
http://refhub.elsevier.com/S0195-9255(23)00163-4/rf0240
http://refhub.elsevier.com/S0195-9255(23)00163-4/rf0240
https://doi.org/10.1108/IJBPA-04-2021-0049
https://doi.org/10.1108/IJBPA-04-2021-0049
https://doi.org/10.1016/j.ecolind.2011.01.006
https://www.ijert.org/research/critical-review-of-nigeria-national-housing-policies-delivery-nnhpd-IJERTV4IS090767.pdf
https://www.ijert.org/research/critical-review-of-nigeria-national-housing-policies-delivery-nnhpd-IJERTV4IS090767.pdf
http://www.eajournals.org/wp-content/uploads/Perspectives-on-Waste-Management-and-Community-Health-Promotion-in-Urban-Cities-in-Nigeria1.pdf
http://www.eajournals.org/wp-content/uploads/Perspectives-on-Waste-Management-and-Community-Health-Promotion-in-Urban-Cities-in-Nigeria1.pdf
http://www.eajournals.org/wp-content/uploads/Perspectives-on-Waste-Management-and-Community-Health-Promotion-in-Urban-Cities-in-Nigeria1.pdf
https://doi.org/10.1016/j.eiar.2003.10.019
https://doi.org/10.1016/j.eiar.2003.10.019
https://doi.org/10.5923/s.arch.201401.02
http://refhub.elsevier.com/S0195-9255(23)00163-4/optZMzDThICUN
http://refhub.elsevier.com/S0195-9255(23)00163-4/optZMzDThICUN
https://doi.org/10.19044/esj.2021.v17n2p170
https://doi.org/10.19044/esj.2021.v17n2p170
https://doi.org/10.1016/j.jclepro.2019.01.220
https://doi.org/10.1504/IJEWM.2016.080790
http://refhub.elsevier.com/S0195-9255(23)00163-4/rf0290
http://refhub.elsevier.com/S0195-9255(23)00163-4/rf0290
https://doi.org/10.1016/j.ecolind.2011.07.001
https://doi.org/10.1016/j.ecolind.2011.07.001
https://doi.org/10.1016/j.eiar.2017.11.004
http://refhub.elsevier.com/S0195-9255(23)00163-4/rf0305
http://refhub.elsevier.com/S0195-9255(23)00163-4/rf0305
https://doi.org/10.1016/j.eiar.2022.106845
https://doi.org/10.1016/j.eiar.2022.106845
https://doi.org/10.1016/j.ecolecon.2015.09.015
https://doi.org/10.1016/j.ecolecon.2015.09.015
https://ec.europa.eu/environment/integration/research/newsalert/pdf/indicators_for_sustainable_cities_IR12_en.pdf
https://ec.europa.eu/environment/integration/research/newsalert/pdf/indicators_for_sustainable_cities_IR12_en.pdf
https://doi.org/10.1016/l.eair.2012.06.006
https://doi.org/10.1016/l.eair.2012.06.006
https://doi.org/10.1016/j.scs.2021.102739
https://doi.org/10.1016/j.jclepro.2021.125912
https://doi.org/10.1016/j.jclepro.2021.125912
https://doi.org/10.1016/j.habitatint.2010.03.006
https://doi.org/10.1016/j.habitatint.2010.03.006
http://refhub.elsevier.com/S0195-9255(23)00163-4/rf0345
http://refhub.elsevier.com/S0195-9255(23)00163-4/rf0345
http://refhub.elsevier.com/S0195-9255(23)00163-4/opt7wPDpW0xoJ
http://refhub.elsevier.com/S0195-9255(23)00163-4/opt7wPDpW0xoJ
http://refhub.elsevier.com/S0195-9255(23)00163-4/optuCAt7moCKu
https://www.cnu.org/our-projects/leed-neighborhood-development
https://www.cnu.org/our-projects/leed-neighborhood-development
https://doi.org/10.1016/S0195-9255(00)00049-4
https://doi.org/10.1016/S0195-9255(00)00049-4
https://doi.org/10.3390/su6095512
https://doi.org/10.3390/su6095512
http://www.researchgate.net/publication/235735258
http://refhub.elsevier.com/S0195-9255(23)00163-4/rf0375
http://refhub.elsevier.com/S0195-9255(23)00163-4/rf0375
http://refhub.elsevier.com/S0195-9255(23)00163-4/rf0375
https://doi.org/10.1016/j.landurbplan.2014.01.018
https://doi.org/10.1016/j.landurbplan.2014.01.018

	Conceptualising the characteristics of the indicators of a neighbourhood sustainability assessment framework in a developin ...
	1 Introduction
	2 Framework for characterising indicators
	2.1 Typologies
	2.2 Balanced assessment
	2.3 Aspects
	2.4 Weight and ranking

	3 Methodology
	4 Results and findings
	4.1 Balanced assessment
	4.2 Typologies
	4.3 Ranking
	4.4 Aspect

	5 Discussion
	5.1 Integrational balance
	5.2 Role of context
	5.3 Interrelationship and interdependence
	5.4 Role of critical realism

	6 Conclusion
	CRediT authorship contribution statement
	Declaration of Competing Interest
	Data availability
	References


