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Abstract: Reviews on sustainability assessment research have shown that Africa is lagging in this
research area. As a result, few African countries have local sustainability assessment processes for
infrastructure development. Considering the vital role of infrastructure to Africa’s development, the
identification of only a few countries with local sustainability assessment processes raises questions
on the overall state of sustainability assessment in the continent. To date, there is no study that
gives a definite account of which African countries have local sustainability assessment processes
for infrastructure. The aim of this study was to conduct a systematic literature review to identify
and analyze local sustainability assessment process for infrastructure development in an African
country. Using PRISMA to guide the review process, the study showed that six processes have been
created for infrastructure development in Africa. The African countries with these processes are
Egypt (three), Nigeria (one), Malawi and Kenya (one) and South Africa (one). The results showed
that the sustainability assessment process correspond to most of the Sustainable Development Goals
(SDG) targets with social and economic considerations taking the lead in the processes created for
energy and transport infrastructure development projects, whereas the sustainability assessment
processes created for water supply, waste and communications infrastructure development projects
have a balance of social, economic and environmental sustainability considerations. The review has
revealed a need to create energy, transport and water supply infrastructure sustainability assessment
processes that address current sustainability concerns such as climate change, social justice, equity,
fairness and equality.

Keywords: PRISMA; SDGs; sustainability assessment processes; infrastructure; Africa

1. Introduction

Infrastructure has been described by [1,2] as essential facilities, services and social
structures that ensure the productivity and well-being (health and survival) of communities
and cities. Ibragimova et al. and the United Nations Environment Program (U.N.E.P.) [3,4]
make a distinction between economic infrastructure which foster economic growth such
as transport, energy, information and communication technology and agricultural infras-
tructure, and social infrastructure which are systems that provide social services that are
essential to the health and well-being of a society such as healthcare, education, rule of
law, culture, water supply and sanitation infrastructure. In some cases, there is no clear
distinction between economic and social infrastructures as some infrastructure systems
such as water supply serve both economic and social needs of a society [4]. Another
distinction between infrastructure typology is made by [5,6]. They distinguish between
social infrastructure that provide spaces for social interactions such as education and health-
care facilities, and physical infrastructure which are structures, equipment and facilities
used for economic production such as energy infrastructure and used by the public for
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specific activities such as walking and driving (transport infrastructure). Infrastructure
has also been classified into hard and soft infrastructure by [4,7]. Hard infrastructure are
the physical structures necessary for the functioning of a country such as energy, water
supply and transport systems. Soft infrastructure are the knowledge, institutions and
policy frameworks that support the functioning of hard infrastructure and that maintain
the economic, health, cultural and social standards of a country such as financial, education,
health, governance, security and judiciary systems. U.N.E.P. [4] brings together all these
infrastructure typologies and notes that the grouping of infrastructure types depends on
different usages of the term “infrastructure” among different groups of people.

But, unlike [3,6–9] do not draw lines on infrastructure types but identify five infras-
tructures that contribute to sustainable development: energy (non-residential buildings
and civil engineering works that deliver energy services [10,11]), transport (non-residential
buildings and civil engineering works that facilitate the movement of people and goods
such as roads [10,11]), water supply (non-residential buildings and civil engineering works
for water provision such as water pipelines [11]), sanitation and sewage (non-residential
buildings and civil engineering works for waste removal and treatment such as sewers [11]),
and communications (non-residential buildings and civil engineering works for informa-
tion communication technologies such as telephone lines and internet systems [11]). This
review will focus on these five infrastructures. They fall within economic infrastructures
(energy, transport, communications) and social infrastructures (water supply and waste)
as classified by [3]; within physical infrastructures they are classified by [5,6] and within
hard infrastructures they are classified by [4,7]. The benefits of infrastructure to Africa’s
development are well understood and documented in literature [8,12,13]. In the words
of [13] (p. 65), “High-quality infrastructure is essential for Africa to achieve the Sustainable
Development Goals (SDGs) of the United Nations (UN), Agenda 2063 of the African Union
(AU), and the High Five Goals of the African Development Bank (AfDB). It is needed
for raising economic productivity and sustaining economic growth”. Further infrastruc-
ture projects are key to promoting regional integration and uniting the continent not just
economically but socially and culturally as well [14]. According to [15,16] infrastructure
projects offer a greater opportunity to promote sustainability due to their large scope and
long duration.

Fay et al. [11] estimates that in 2007, Africa’s investment on infrastructure development
projects was about 1.5% of its regional gross domestic product (G.D.P.), and in 2014 the
estimated investment on infrastructure development in sub-Saharan Africa (S.S.A.) is
estimated to be 1.9% of its G.D.P. According to [14], the annual investment on infrastructure
development in Africa was approximately USD 72 billion in 2014, USD 83 billion in 2015,
USD 63 billion in 2016, USD 82 billion in 2017, USD 101 billion in 2018, USD 85 billion
in 2019 and USD 81 billion in 2020. Figure 1 below gives details on the infrastructure
investment share between energy, transport, water and sanitation, communication and
other infrastructure projects in the continent. Although the figures show a decline in
infrastructure development in 2019 and 2020, the 2021 Global Status Report for Buildings
and Construction points out that as the construction industry gains momentum after the
COVID 19 pandemic brought it to a near halt in 2019, construction activities in developing
countries (all African countries included) are expected to double as they correspond to
growing needs for infrastructure systems [17,18].
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Figure 1. Investment in infrastructure development in Africa, data from Ref. [14].

But equally documented is the detrimental environmental impact of infrastructure
development including its contribution to carbon emissions and climate change [9,19,20].
To highlight the duality of the impact of infrastructure on sustainable development and
environmental deterioration, the table below (Table 1) has been produced from a recent
report by United Nations Office for Project Services (U.N.O.P.S) [10,21].



Sustainability 2023, 15, 1013 4 of 37

Table 1. Contribution of infrastructure development on sustainable development goals (SDG) targets and greenhouse gas emission (GHG) [10,21].

Infrastructure Connection to SDG Contribution to SDG Targets Overall Contribution to
SDG Targets

Percentage Contribution to
SDG Targets

Contribution to
GHG Emissions

Energy SD7: affordable and clean energy

1.2, 1.4, 1.5, 2.1, 2.2, 2.3, 2.4, 3.1, 3.2, 3.3, 3.4, 3.8, 3.9, 3.b, 4.1, 4.2,
4.3, 4.4, 4.5, 4.6, 4.a, 5.1, 5.2, 5.4, 5.5, 6.1, 6.2, 6.3, 6.4, 6.6, 7.1, 7.2,
7.3, 7.b, 8.1, 8.2, 8.3, 8.4, 9.1, 9.2, 9.4, 9.a, 9.b, 9.c, 10.1, 10.b, 11.1,

11.2, 11.3, 11.5, 11.6, 11.a, 11.b, 12.1, 12.2, 12.3, 12.4, 12.5, 12.c, 13.1,
13.2, 14.1, 14.3, 14.b, 15.1, 15.2, 15.3, 15.4, 15.5, 16.1, 16.6 and 17.7.

72 targets across the 17 SDGs 43% 37%

Transport
SDG 3: road safety 1.2, 1.3, 1.4, 1.5, 2.1, 2.2, 2.3, 2.4, 2.c, 3.1, 3.2, 3.3, 3.4, 3.6, 3.7, 3.8,

3.9, 3.b, 4.1, 4.2, 4.3, 4.4, 4.5, 5.5, 5.6, 6.1, 6.2, 6.a, 6.b, 7.1, 7.3, 8.1,
8.2, 8.3, 8.4, 8.5, 8.6, 9.1. 9.2, 9.3, 9.4, 9.a, 9.b, 10.1, 10.2, 10.3, 10.b,

11.1, 11.2, 11.3, 11.5, 11.6, 11.7, 11.a, 11.b, 11.c, 12.1, 12.2, 12.3, 12.4,
12.5, 13.1, 13.2, 13.3, 14.1, 14. b, 15.1, 16.3, 16.6, 16.7, 16.8, 16.10,

17.7, 17.11, 17.18 and 17.19.

76 targets across the 17 SDGs 45% 16%
SDG 11: access to public transport

SDG 14: marine conservation

Water supply SDG6: clean water and sanitation

1.2, 1.4, 1.5, 2.1, 2.2, 2.3, 2.4, 3.1, 3.2, 3.3, 3.4, 3.6, 3.9, 4.1, 4.2, 4.3,
4.4, 4.5, 4.6, 4.a, 5.1, 5.2, 5.4, 5.5, 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 8.1, 8.2,
8.3, 8.4, 9.1, 9.2, 9.4, 9.a, 9.b, 10.1, 10.2, 10.3, 10.b, 11.1, 11.3, 11.4,

11.5, 11.6, 11.7, 11.a, 11.b, 11.c, 12.1, 12.2, 12.4, 13.1, 13.2, 14.1, 14.5,
15.1, 15.3, 16.6 and 17.7

61 targets across 16 SDGs 37% 5%

Sanitation and sewage (waste)

SDG6: clean water and sanitation

1.2, 1.4, 1.5, 2.4, 3.9, 4.a, 6.3, 8.1, 8.2, 8.3, 8.4, 9.1, 9.2, 9.4, 9.a, 9.b,
10.1, 10.b, 11.1, 11.3, 11.5, 11.6, 11.7, 11.a, 11.b, 12.1, 12.2, 12.3, 12.4,

12.5, 13.1, 13.2, 14.1, 15.1, 16.6 and 17.7
36 targets across 15 SDGs 2% 2%

SDG 12: responsible consumption
and production

SDG 3: pollution and contamination
SDG 11: municipal waste

management
SDG 14: marine pollution

Communications

SDG 5: enabling technology for
empowerment of women

1.2, 1.3, 1.4, 1.5, 2.3, 2.4, 2.5, 2.a, 2.c, 3.3, 3.4, 3.5, 3.6, 3.7, 3.a, 3.c,
3.d, 4.1, 4.2, 4.3, 4.4, 4.6, 4.a, 4.c, 5.b, 6.a, 6.b, 7.a, 8.1, 8.2, 8.3, 8.4,
8.10, 9.1, 9.2, 9.3, 9.4, 9.5, 9.a, 9.b, 9.c, 10.1, 10.2, 10.3, 10.5, 10.b,

10.c, 11.1, 11.2, 11.3, 11.5, 11.a, 11.b, 11.c, 12.1, 12.2, 12.3, 12.5, 12.8,
12.a, 13.1, 13.2, 13.3, 13.b, 14.4, 14.a, 14.b, 15.7, 16.4, 16.6, 16.7, 16.8,

16.10, 17.1, 17.6, 17.7, 17.8, 17.11, 17.12, 17.18 and 17.19

81 targets across 17 SDGs 48% 2%SDG 9: access to ICT

SDG 17: technology development
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Overall, infrastructure impacts about 72% of the 169 targets of 17 SDGs and contributes
to about 79% of greenhouse gas emissions responsible for climate change [9,10]. Therefore,
infrastructure is one of key elements in achieving sustainable development. In its report
on Africa’s economic outlook 2022, the African Development Bank (AfDB) notes that
infrastructure development decides the trajectory of countries’ sustainable development
pathways, therefore the social and economic benefits of infrastructure development need to
be decoupled from their negative environmental impact [22]. Sustainable development is
described in the Report of the World Commission on Environment and Development: Our
Common Future (Brundtland Report) as development that meets the needs of the present
generation without compromising the ability of future generations to meet their needs [23].

Although sustainable development has sometimes been used to refer to sustainability
by [24]. But others like Refs. [25,26] distinguish between the two. According to [25,26]
the motive of sustainable development is to achieve sustainability, sustainability being a
society’s vision on how it ought to utilize natural resources without depleting them [26].
Or according to [25] sustainability being a system’s ability to withstand or adapt to change
indefinitely. In this review, sustainability and sustainable development are not used
synonymously. Following [25,26] sustainability is considered as a goal and sustainable
development as a process of stirring development towards this goal.

The need for sustainability in infrastructure development is not just to address its
negative impact to the environment but also to harness the greater opportunity to foster
sustainable socio-economic development through infrastructure projects. The need for
sustainability in infrastructure is aptly explained by [4] which writes that infrastructure
investment is key to improving productivity, stimulating economic growth, generating de-
cent jobs, addressing inequalities and building resilience. However, infrastructure will only
deliver on these objectives if sustainability is embedded at its core—increasing society’s
resilience while reducing climate risk. Therefore, for Africa, where environmental dete-
rioration and climate change pose the greatest challenges to its sustainable development
and where infrastructure is crucial to its socio-economic development, the need for sustain-
ability in its infrastructure projects is plain [27–29]. But sustainability is not a “one size fits
all” concept, so defining it for the purpose of capturing it as an infrastructure development
goal is a challenge [30–32]. As Ref. [33] point out, the definition of sustainability is often
contested and subject to value judgements. Also as [28] notes, sustainability is not a definite
state to be reached but a moving target. Similarly, according to [25,29], sustainability is a
vague concept in peoples’ mindsets that represents an ideal, so its definition is influenced
by what a particular society believes sustainability ought to be. As a result, there are various
descriptions of infrastructure sustainability and sustainable infrastructure. Drawing from
this review’s earlier distinction between sustainability and sustainable development and
from [25,26], this review considers the Sustainable Development Goals of the United Na-
tions (SDGs) [34] as the universal agreement of what society considers as sustainability. In
this context, a SDG is considered represents a sustainability goal while its targets represent
its sustainable development process.

Based on the above, this review describes infrastructure sustainability as sustainable
development goals that an imbedded in an infrastructure development project, and sus-
tainable infrastructure as infrastructure that contributes to achieving these goals. Similar
descriptions of sustainable infrastructure have been presented by [7] who define sustainable
infrastructure as infrastructure that supports/facilitates and contributes to the continuation
of economic and environmental sustainability. Sustainable infrastructure is also described
by [9] as infrastructure whose design, construction and maintenance are guided by socio-
economic and environmental considerations and which in the long run will perpetuate and
enhance the quality of life of the society it serves and the environment. It is also defined
by [4] as systems that are planned, designed, constructed, operated, and decommissioned
in a way that considers the economic and financial, social, environmental (including cli-
mate resilience) and institutional sustainability throughout its lifecycle. According to [35]
sustainable infrastructure provides services in a way that ensures economic, financial,
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social, environmental, and institutional sustainability in line with the SDGs throughout
its lifecycle. Acknowledging the difficulty in defining sustainability [30] prescribes the
key to achieving infrastructure sustainability, which is developing infrastructure that not
only addresses the current material demands but which will continue to meet the material
demands of future generations. In defining sustainable infrastructure, [4] associates the con-
cepts of inclusiveness, health and well-being, quality, service delivery, resilience and value
for money with infrastructure sustainability. These definitions incorporate sustainability
goals such as economy and finance [4,7,9,35], environment [4,7,9,35], quality of life [9],
social [4,9,35], institutional [4,35] and the SDGs [35]. All these goals are integrated in UN’s
SDGs [34].

Like other developing countries, African countries prioritise socio-economic consider-
ations over environmental considerations because their infrastructure projects are aimed
at providing public services and productive facilities that improve the quality of life and
increase economic opportunities [12,36–40]. Some examples of socio-economic goals in
sustainable infrastructure are creating employment opportunities, fostering democracy and
equity, protecting of cultural and societal values and increase business opportunities [9,31].
On the other hand, because developed countries have already reached a point where most
of their socio-economic needs are already met, they prioritise environmental goals [12,39,41].
Examples of environmental goals are minimizing pollution and greenhouse gas emissions
(carbon emissions), protecting biodiversity and ecosystems and, preserving nature’s ability
to regulate climate [10,42]. Despite these differences in priorities, the common aim of
sustainable infrastructure is to develop methods and solutions for resilient and sustainable
economic and social infrastructure facilities [9].

Persada et al. [28] write that because infrastructure development directly affects sus-
tainable development, it is important to have a process that can be used to identify and
deliver sustainable infrastructure. According to [43,44] if sustainability is to be defined
and used to guide and support decision-making in infrastructure development, then sus-
tainability goals have to be monitored, evaluated and reported with the aim of improving
sustainable outcomes while lessening the negative impact to the environment. To this end,
the construction industry uses impact assessment processes such as sustainability assess-
ment processes. Ref. [45] defines impact assessment as a structured process for analysing
the implications of a proposed action on people and their environment while there is still
time to modify or abandon the proposed action. This implies that impact assessment is
done prior to a proposed action (ex-ante). But [46] distinguishes between an ex-ante impact
assessment process which is a prospective assessment of what the impact of an action might
be to inform decision making. And ex-post impact assessment which is retrospective and
focuses on the effect of an action [46].

The extensive use of impact assessments by countries, international organisations
and corporations is highlighted by [44,47]. The functions of impact assessments are to
either create choice opportunities for decision makers by generating information, enhance
decision making by promoting pre-decision debate or deliberations, foster a shift in attitude
or provide a structured approach for decision-makers to address complex issues and
incorporate stakeholder inputs [45,48]. In Africa, where most of infrastructure development
projects are public projects, impact assessment processes such as Environmental Impact
Assessment (EIA) are a mandatory decision support tool [47]. According to [44,48] impact
assessments support evidence-based decision making and promote accountability in public
projects. Examples of impact assessment processes are Environmental Impact Assessment
(EIA), Strategic Environmental Assessment (SEA), Health Impact Assessment (HIA), Risk
Assessment and Sustainability Assessment (SA) [48]. This review focuses on sustainability
assessment processes (SA).

A sustainability assessment process is a process that guides decision-making towards
sustainability [33]. The processes operationalise a sustainability goal by breaking it down
into smaller targets, then assesses the future consequences of current and planned actions on
these targets [24,49–51]. According to [48] sustainability assessment integrates sustainability



Sustainability 2023, 15, 1013 7 of 37

goals in decision-making. In so doing they give decision makers an effective way to assess
the environmental impact of infrastructure development by putting sustainability goals at
the center of the decision making process in an infrastructure development project where
they receive the primary attention [52]. They foster sustainable infrastructure development
by identifying the sustainability impact of an infrastructure project [48].

There is consensus among sustainability assessment scholars that sustainability assess-
ment processes are impact assessment processes [51,53–55]. But there are different views on
which impact assessment processes amount to sustainability assessment processes. Some
scholars [54,56] consider traditional impact assessment processes used in infrastructure
projects such as Environmental Impact Assessment (EIA) as sustainability assessment
processes. They argue that any impact assessment process that directs decision making
toward sustainable development is a sustainability assessment process. Additionally, EIA
is a mandatory decision-support tool used in infrastructure development projects in Africa,
hence its acceptance as a sustainability assessment process in most African countries is
unsurprising [47].

On the other hand, other scholars consider sustainability assessment processes as the
third-generation impact assessment processes stemming out of the evolution of EIA and
Strategic Environmental Assessment (SEA) [32,53,57], and make a clear distinction between
traditional impact assessment processes and sustainability assessment processes [51]. Ac-
cording to [33] sustainability assessment emerged out of perceived inadequacies in EIA
and SEA to balance sustainability goals and environmental goals are often traded off in
favour of socio-economic goals). Also, [57] notes that sustainability assessment processes
were introduced to advance traditional EIA into processes that support planning and
decision making towards sustainable development. Furthermore, [51] writes that EIA is
not a sustainability assessment process but an environmental management tool that focuses
on the environmental impact of infrastructure projects.

In their work, [54] propose a framework to reconcile the various views on processes
that amount to sustainability assessment. One of the uses of this framework is to es-
tablish one’s position on which impact processes amount to sustainability assessment
processes [54]. Therefore, using [54]’s framework as a guide and various descriptions
of sustainable infrastructure drawn from literature, this review considers sustainability
assessment processes as processes that integrate and assess the impact of an infrastructure
development project on sustainability targets that include economic and financial [4,7,9,35],
environmental [4,7,9,35] and social and quality of life [4,9,35] targets. This definition reflects
the position of [51,53] that a sustainability assessment process should involve a balanced as-
sessment of all sustainability targets. Under this definition, EIA and SEA are not considered
sustainability assessment processes; therefore, their related studies were not included in
the systematic literature review. The SDGs represent an integrate, indivisible and balanced
representation of these targets [34]. Therefore, they will be used as the basis for reviewing
Africa’s local sustainability assessment processes for infrastructure development.

Another consideration in sustainability assessment processes is the assessment
method [27,51]. Three groups of sustainability assessment methods—systems, standards,
and tools have been identified by [27]. Sustainability assessment systems (systems) are
methods that assess and classify/certify an infrastructure’s level of sustainability against
predefined sustainability parameters [27]. Sustainability assessment standards (standards)
refer to methods that assess an infrastructure to determine whether it complies with
minimum sustainability requirements [27]. Lastly, sustainability assessment tools (tools)
are created to guide construction industry practitioners such as engineers and designers to
design and create sustainable infrastructure [27].

In Africa, where infrastructure is crucial to support socio-economic development and
its sustainability, the need for sustainability assessment processes is plain [12,26,27,58].
But [15] point out that developing countries are lagging in creating sustainability assess-
ment processes for their infrastructure development projects. According to [41] developing
countries are either using international sustainability assessment processes, adapting in-
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ternational processes to fit their local context or creating their own local sustainability
assessment processes. Of the three options, the first two have been criticised for failing
to address the sustainability needs of a developing country because they were originally
created for a different local context in most cases that of a developed country [15,38,39,41].
Hence, despite existing international sustainability assessment process and their customised
versions, scholars in developing countries have opted to create local sustainability assess-
ment processes to respond to particular/ specific sustainability goals of their countries [41].
The importance of having local sustainability assessment is emphasized in many stud-
ies [33,38,41,59,60]. They argue that having a sustainability assessment process purposely
created to fit a country’s local context (a local sustainability assessment process) leads
to a process that is practical and realistic in assessing an infrastructure’s sustainability
according to that country’s sustainability and development targets. Therefore, for African
countries to effectively assess the sustainability of their infrastructure, they need to use
local sustainability assessment processes.

A recent study by [41] on sustainability assessment processes in developing and
developed countries did not document any local sustainability assessment process for
African countries. It can be deduced from several studies on sustainability assessment in
the built environment that there is a scarcity of local sustainability assessment processes
for Africa [27,61–63]. At the moment, there is no comprehensive study on the state of the
infrastructure sustainability assessment processes for Africa. The need for documenting
and analysing Africa’s sustainability assessment processes is underscored by both Africa’s
need for sustainability in its infrastructure projects and the contribution infrastructure
development in achieving the SDGs.

The aim of this review was to identify and analyse local sustainability assessment
processes for infrastructure projects in Africa so as to document the progress made in creat-
ing local sustainability assessment processes. Additionally, as instruments for assessing
and promoting sustainability in infrastructure projects, sustainability assessment processes
reflect the sustainability priorities of a particular society [49,50]. Thus, the review also
sheds light on which sustainable development goals are given the most attention in Africa’s
sustainability assessment process. This also reveals the gaps in addressing some of the
SDGs for future research to fill. Lastly, analysing these processes give insight to the types
of sustainability assessment methods that are used in Africa’s infrastructure development
projects.

A systematic literature review has been used by [64] to conduct a comprehensive
review and analysis of research-based data, content-based data and method-based data
of building sustainability assessment systems. Therefore, taking inspiration from [64], a
systematic literature review of sustainability assessment research was conducted to find
and analyse the local sustainability assessment processes created for infrastructure projects
in African countries.

2. Materials and Methods

The methodology that was used to conduct the literature review is the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) presented by [65].
According to [65,66], PRISMA was designed to help reviewers systematically and trans-
parently search, evaluate, synthesize and report on their review’s rationale, process and
results. Also, [67] writes that using PRISMA enhances the quality and rigor of reviewing
relevant literature. Some of the scholars that have also used PRISMA in reviews related to
the sustainable built environments are [66,68,69].

2.1. Eligibility Criteria

To identify potential primary sources, an eligibility criterion comprising nine limi-
tations was imposed on potential primary sources. These limitations or inclusion and
exclusion criteria are shown in Table 2, below.
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Table 2. Eligibility criteria.

Criteria Inclusion Criteria Exclusion Criteria Reviewer’s Notes

Academic database Scopus and Google Scholar Other than Scopus and Google Scholar
The reasons for limiting the academic databases to

Scopus and Google Scholar are discussed in detail under
Section 2.3

Type of research

Published journal articles, book chapters,
conference papers, postgraduate research outputs

(PhD and master’s degree theses) and
government publications.

Review articles, book reviews, conference reviews,
newspapers, and personal correspondences.

Publication status Published articles and articles in press. Unpublished articles

Year of publication Articles published from 2000 to 2022. Articles published before 2000.

The first research article on sustainability assessment
processes in the built environment was published in

2003 [61]. The year 2000 was picked as a starting point
of the review to ensure all published research articles on

developing sustainability assessment processes are
considered for potential inclusion in the review.

Access type Access to the full text of the article or its abstract. Articles whose access is restricted to their titles.

Language Articles published in English language. Languages other than English

Although Africa is a continent of many languages [70],
most publications in Africa are in English language [63].

For instance, [62]’s article is published in English
language though the authors’ affiliate institution is

Ardhi University. The university is in Tanzania where
Kiswahili is the country’s official language and is widely
spoken worldwide with over 200 million speakers [71]

Research area Integrated sustainability assessment process for
infrastructure projects

Environmental impact assessments (E.I.A.) and
Strategic environmental assessments (S.E.A.)

Country of origin Any country in Africa Any other country outside the African continent

Country of intended use (local context)/ Any country in Africa
Any other country outside the African continent.

Generic sustainability assessment processes with no
specific country of intended use
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2.2. Grouping of Studies for Synthesis

To make sense and get a concise picture of the review results, the primary studies
were grouped and analysed in three categories. The categories correspond to the aim of
this review. These categories are as follows:

• Research-based data. This is the general data on yearly research publications (research
trends from 2000 to 2022), productive countries in research publications (country of
origin/ local context) and the scope of the published sustainability assessment process
(type of infrastructure to be assessed) [64,72].

• Content-based data. This is the data on how the sustainability assessment processes
contribute to the SDGs targets associated with their respective infrastructure type
presented in Table 1, above.

• Method-based data. Method-based data refer to the type of sustainability assessment
method (system, standard or tools) [27,64,73].

2.3. Sources of Studies

Scopus, Web of Science and Google Scholar are the primary academic databases used
in scientific research [74]. However, in this review, only Scopus (https://www.scopus.com)
and Google Scholar (https://www.google.com) were utilized to identify potential primary
sources. Additionally, like [62,69], the reference lists of relevant reviews were searched
to identify potential primary studies. The search on Scopus was conducted from 2nd to
9th May 2022 and Google Scholar was searched from 10th to 13th May 2022. The citation
search was done on 9th June 2022.

Although both Web of Science and Scopus are credited for having reliable peer-
reviewed publications, Scopus database was chosen over Web of Science. Scopus was
chosen because it is the larger, more recent, faster growing, and currently the preferred
citation and abstract database for research publications. Also, Refs. [62,63,75,76] note that
there is a considerable number of duplicate studies between Scopus and Web of Science so
there is high probability that searching both Web of Science and Scopus will yield the same
results. Lastly, several reviews that relate to sustainability in the construction industry
have also used Scopus to identify primary sources [41,61–63,76]. Google Scholar was also
utilized because it has the most extensive collection of research articles than both Scopus
and Web of Science [62,74]. Google Scholar has been criticized by some researchers [62,74]
for including unreliable studies in its database. But due to the systematic and rigorous
review process provided by PRISMA, any unreliable studies will be eliminated in the
review process. Additionally, in their reviews, both [62,63] mention the scant amount of
sustainability research in Africa. As the most extensive database, Google Scholar increases
the chances of identifying more articles, no matter how few they are. Other review studies
using Google Scholar to search for primary studies include [72].

The review studies whose reference lists were searched to identify potential primary
sources are [41,61–63,76–83]. These reviews also dealt with the sustainability of the built
environment. Together they cover the period from 1990 to 2022 is within the study duration
of this systematic literature review. This search identified more potential primary sources
for the review. It also reduced the necessity of conducting a document search on Web of
Science as it increases the chances of identifying duplicate records.

2.4. Search Strategy

Key words search strategy was used in both Scopus and Google Scholar to search for
potential studies to include in the review. The search terms that were used on both databases
were as follows: “SUSTAINABILITY ASSESSMENT” OR “SUSTAINABILITY APPRAISAL”
AND “BUILDINGS” OR “INFRASTRUCTURE” OR “BUILT ENVIRONMENT” AND
“AFRICA” OR “DEVELOPING COUNTRY”. The initial search on Scopus and Google
Scholar yielded a total of 207,500 document results. After applying the in-built refinement
filters in both search engines, the results were filtered to 2492 documents.

https://www.scopus.com
https://www.google.com
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2.5. Selection Process

The selection of potential primary studies to include in the review was done manually
by a single reviewer. This selection was done against the inclusion and exclusion criteria
described under Section 2.1. Like [84], two searches were done on Scopus. The first search
on keywords, “SUSTAINABILITY ASSESSMENT” OR “SUSTAINABILITY APPRAISAL”
AND “BUILDINGS” OR “INFRASTRUCTURE” OR “BUILT ENVIRONMENT” AND
“AFRICA” OR “DEVELOPING COUNTRY” focused on the narrower search fields of title,
abstract and key words of publications. The second search with the same key words string
focused the search field on the source title of publications. From these two searches, a total
of 1492 documents results were obtained. The full search strategy and selection process
including Scopus’s inbuilt filters that were used to narrow the document results are shown
in Supplementary Materials.

The keyword search on Google Scholar also used the words “SUSTAINABILITY
ASSESSMENT” OR “SUSTAINABILITY APPRAISAL” AND “BUILDINGS” OR “IN-
FRASTRUCTURE” OR “BUILT ENVIRONMENT” AND “AFRICA” OR “DEVELOPING
COUNTRY” on the search bar of the website. The field of this search was article title,
abstract, keywords and full text of publications in Google Scholar database. Google
Scholar limits its search results to 1000 documents so this was the number of document
results obtained from the website. The full search strategy and selection process includ-
ing Google Scholar’s inbuilt filters that were used to narrow the document results are
shown in the Supplementary Materials.

In addition to the searches on Scopus and Google Scholar, the reference lists of similar
reviews were also screened to identify potential primary sources. A total of thirty-eight
documents were identified from this screening. The PRISMA 2020 flow diagram for
systematic reviews [65] directs that the title and the abstract screen should be done after
duplicate documents are removed from search results. But in this review, the titles and
abstracts were screened before the document results from Scopus and Google Scholar were
combined and screened for duplicate records. The reason for doing this was to identify
studies that were specific to the African continent. The search chain used on both Scopus
and Google Scholar included the terms, “DEVELOPING COUNTRIES” or “DEVELOPING
COUNTRY”. Therefore, the results on both databases included studies that focused on
other developing countries outside of Africa.

After removing studies whose focus was on developing countries outside the African
continent, the number of potential primary sources dropped to thirty-five studies from
Scopus and a hundred and thirteen studies from Google Scholar, making a total of a
hundred and forty-eight potential primary sources from academic databases and thirty-
eight potential primary sources from reference list searches.

From here on, the selection process followed the PRISMA 2020 flow diagram for
systematic reviews presented by [65]. The steps that followed were removing duplicate
studies and further screening of abstracts against the inclusion criteria. After these steps, the
studies from academic databases were reduced to thirty-three, whilst the studies identified
from citation searches remained at thirty-eight.

2.6. Data Collection Process and Data Items

The inbuilt refinement filters on the academic databases and the screening process
had already eliminated most of studies that met the exclusion criteria on type of research,
publication status, publication year, access type and language. Therefore, at this point,
the specific data that was sought from thirty-three studies identified in the academic
databases were on below-listed items. On the other hand, the thirty-eight studies that were
identified from citation searches were evaluated against the eligibility criteria described
under Section 2.1 and data on the following items were sought as well:

• Authors.
• Publication year.
• Research area.
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• Country of origin.
• Local context.

The full texts of all the studies were retrieved to extract information on the above data
items. This process was done manually by a single reviewer.

2.7. Synthesis Methods

The first step in analysing the data collected from the studies was tabulating the
information obtained for each data item. This eased the process of data synthesis and
analysis. Microsoft Excel (M.S. Excel) was used for data analysis and presentation.

3. Results
3.1. Selected Studies

The process of selecting studies to include in the review is summarized in Figure 2.
Following this process, a total of eleven studies were selected as primary sources for the
review. The details of these studies are tabulated in Table 3.
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Table 3. Selected studies.

S/No Study Title Local Context

1 [37]
Key performance indicators and assessment methods for
infrastructure sustainability—a South African construction
industry perspective.

South Africa

2 [85]

Qualitative assessment framework to evaluate sustainability
indicators affecting infrastructure construction projects in
developing countries using the Analytical Hierarchy
Process (A.H.P.).

Egypt

3 [86]
A Multi-Criteria Prioritization Framework (M.C.P.F.) to assess
infrastructure sustainability objectives and prioritize damaged
infrastructure assets in developing countries

Egypt

4 [87] Proposed sustainability composite index of highway
infrastructure projects and its practical implications. Egypt

5 [88] Sustainability assessment of decentralized solar projects:
introducing a multi-criteria approach.

Malawi and
Kenya

6 [89]
Delivering sustainable transport infrastructure projects (railway)
in Nigeria: frameworks,
indicators, method, and tools.

Nigeria

3.2. Results of Synthesis

As mentioned before the primary sources were grouped in three categories for synthe-
sis. This section presents the results of the synthesis process.

3.2.1. Research-Based Data Results

• Yearly research publications.

Like [61], a bar chart (Figure 3) is also used to report the results on yearly research
publications. The bar chart shows the number of published studies against the study
duration of this review (2000 to 2022). According to the results, there has been a consistent
publication of one sustainability assessment process in 2007, 2012, 2013 and 2017. In 2020
two studies that created sustainability assessment processes for infrastructure in Africa
were published.

Sustainability 2023, 15, x FOR PEER REVIEW 13 of 34 
 

3.2. Results of Synthesis 
As mentioned before the primary sources were grouped in three categories for syn-

thesis. This section presents the results of the synthesis process. 

3.2.1. Research-Based Data Results 
• Yearly research publications. 

Like [61], a bar chart (Figure 3) is also used to report the results on yearly research 
publications. The bar chart shows the number of published studies against the study du-
ration of this review (2000 to 2022). According to the results, there has been a consistent 
publication of one sustainability assessment process in 2007, 2012, 2013 and 2017. In 2020 
two studies that created sustainability assessment processes for infrastructure in Africa 
were published. 

 
Figure 3. Yearly research publications. 

• Country of origin 
The results on the country of origin of the created sustainability assessment process 

are also reported in a bar chart (Figure 4). The bar chart shows the number of published 
research against their country of origin. The countries that local sustainability processes 
for the built environments are Egypt, Malawi and Kenya, Nigeria and South Africa. Egypt 
has three processes whereas Malawi and Kenya, Nigeria and South Africa have one pro-
cesses each. Malawi and Kenya are considered together because the sustainability assess-
ment process by [88] considered the local contexts of both countries. 

0

1

2

3

20
00

20
01

20
02

20
03

20
04

20
05

20
06

20
07

20
08

20
09

20
10

20
11

20
12

20
13

20
14

20
15

20
16

20
17

20
18

20
19

20
20

20
21

20
22

N
um

be
r o

f p
ub

lis
he

d 
re

se
ar

ch

Publication years

Figure 3. Yearly research publications.



Sustainability 2023, 15, 1013 14 of 37

• Country of origin

The results on the country of origin of the created sustainability assessment process
are also reported in a bar chart (Figure 4). The bar chart shows the number of published
research against their country of origin. The countries that local sustainability processes for
the built environments are Egypt, Malawi and Kenya, Nigeria and South Africa. Egypt has
three processes whereas Malawi and Kenya, Nigeria and South Africa have one processes
each. Malawi and Kenya are considered together because the sustainability assessment
process by [88] considered the local contexts of both countries.
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• Scope of the assessment process

The types of infrastructure in African countries for which a sustainability assessment
process has been created for through research are as follows:

1. Ref. [37] for infrastructure (unspecified) in South Africa;
2. Ref. [85] for water pipeline infrastructure in Egypt;
3. Ref. [87] for highway infrastructure in Egypt;
4. Ref. [88] for solar energy infrastructure in Malawi and Kenya;
5. Ref. [89] for railway infrastructure in Nigeria;
6. Ref. [86] created a sustainability assessment process for damaged infrastructure assets

(buildings and civil infrastructure) in Egypt.

Refs. [37,86] did not specify the type of infrastructure for their sustainability assess-
ment processes. Therefore, working under the assumption that they meant for their
assessment processes to be used in all infrastructure types, Table 4 below represents the
results on the scope of the selected processes.

Table 4. Scope of the selected sustainability assessment processes (types of infrastructure).

Infrastructure Type [37] [85] [86] [87] [88] [89] Total

Energy × × × 3

Transport × × × × 4

Water supply × × × 3

Sanitation and sewage (waste) × × 2

Communications × × 2
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3.2.2. Content-Based Data Results

• Sustainability assessment processes for energy infrastructure development projects.

Table 5 below, summarizes how the sustainability assessment processes created
by [37,86,88] for energy infrastructure development projects correspond to the SDG targets
associated with energy infrastructure as presented by [21] (Table 1). According to [10]
energy infrastructure has an impact on 72 targets across the 17 SDGs. But the content-based
results show that there are 97 targets across the 17 SDGs that can be associated with en-
ergy infrastructure. In addition to the SDG targets identified from [21] (Table 1), another
25 targets were identified from the selected sustainability assessment process (4.7, 6.5, 8.5,
8.6, 8.7, 8.8, 8.9, 8.10, 10.2, 10.3, 11.4, 11.7, 11.c, 12.6, 12.7, 12.8, 12.b, 13.3, 14.5, 15.8, 15.9,
16.7, 16.8, 16.10 and 17.15). Out of the 97 targets, [37]’s sustainability assessment process
corresponds to 68 targets (70%), [86]’s assessment process corresponded to 78 targets (80%)
and [88]’s assessment process corresponded to 55 targets (57%). The degree to which the
assessment processes correspond to the SDGs varies across the 97 targets, but all processes
correspond to SDG targets 14.1, 14.3 and 14.b. While none of the processes correspond to
targets 1.2, 5.4, 7.3, 8.1, 8.2, 9.a, 10.b, 12.1, 12.3, 12.c and 17.7. For full details on these results,
refer to the Supplementary Materials.

Table 5. Summary of content-based results on sustainability assessment processes for energy infras-
tructure development projects [21,34].

SDGs SDG Targets [37] [86] [88]

SDG 1 1.2

1.4 x x

1.5 x

SDG 2 2.1 x x x

2.2 x x x

2.3 x x x

2.4 x

SDG 3 3.1 x x

3.2 x x

3.3 x x x

3.4 x x x

3.8 x x

3.9 x x x

3.b x x x

SDG 4 4.1 x

4.2 x

4.3 x

4.4 x x

4.5 x x

4.6 x

4.7 x x x

4.a x x x
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Table 5. Cont.

SDGs SDG Targets [37] [86] [88]

SDG 5 5.1 x x

5.2 x

5.4

5.5 x x x

SDG 6 6.1 x x

6.2 x x x

6.3 x x x

6.4 x x

6.5 x x

6.6 x x x

SDG 7 7.1 x x

7.2 x x

7.3

7.b x x

SDG 8 8.1

8.2

8.3 x x

8.4 x x

8.5 x x

8.6 x x x

8.7 x x

8.8 x x x

8.9 x x

8.10 x x x

SDG 9 9.1 x x x

9.2 x x

9.4 x x x

9.a

9.b x x

9.c x x x

SDG 10 10.1 x x

10.2 x x x

10.3 x x x

10.b

SDG 11 11.1 x x x

11.2 x x x

11.3 x x x

11.4 x x x

11.5 x x

11.6 x x x

11.7 x x
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Table 5. Cont.

SDGs SDG Targets [37] [86] [88]

11.a x

11.b x

11.c x x

SDG 12 12.1

12.2 x x

12.3

12.4 x x x

12.5 x x x

12.6 x x

12.7 x

12.8 x x

12.b x x

12.c

SDG 13 13.1 x

13.2 x x x

13.3 x x

SDG 14 14.1 x x x

14.3 x x x

14.b x x x

14.5 x x x

SDG 15 15.1 x x x

15.2 x x

15.3 x x x

15.4 x x x

15.5 x x x

15.8 x x

15.9 x x

SDG 16 16.1 x x x

16.6 x x x

16.7 x

16.8 x x x

16.10 x x

SDG 17 17.7

17.15 x x x

• Sustainability assessment processes for transport infrastructure development projects

Table 6 below, summarizes how the sustainability assessment processes created
by [37,86,87,89] for transport infrastructure development projects correspond to the SDG
targets associated with transport infrastructure as presented by [21] (Table 1). Ref. [10]
writes that transport infrastructure has an impact on 76 targets across the 17 SDGs. But
the content-based results show that there are 103 targets across the 17 SDGs that can be
associated with transport infrastructure. In addition to the SDG targets identified from [21]
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(Table 1), another 28 targets were identified from the selected sustainability assessment
process (4.7, 4.a, 5.1, 5.2, 6.3, 6.4, 6.6, 8.7, 8.8, 8.9, 8.10, 9.c, 11.4, 11.7, 12.6, 12.7, 12.8, 12.b,
14.3, 14.5, 15.2, 15.3, 15.4, 15.5, 15.8, 15.9, 16.b and 17.15). Out of the 103 targets, [37]’s
sustainability assessment process corresponds to 73 targets (71%), [86]’s assessment process
corresponded to 81 targets (79%), [89]’s assessment process corresponded to 57 targets
(55%) and [87]’s assessment process corresponded to 42 targets (41%). Although the degree
to which the assessment processes correspond to the SDGs varies across the 103 targets.
The results show that none of the processes correspond to targets 1.2, 1.3, 12.1 and 17.9. For
full details on these results, refer to the Supplementary Materials.

Table 6. Summary of content-based results on sustainability assessment processes for transport
infrastructure development projects [21,34].

SDGs SDG Targets [37] [86] [89] [87]

SDG 1 1.2

1.3

1.4 x x x

1.5 x

SDG 2 2.1 x x

2.2 x x

2.3 x x x x

2.4 x

2.c x x

SDG 3 3.1 x x

3.2 x x

3.3 x x

3.4 x x

3.6 x x x x

3.7 x x x

3.8 x x

3.9 x x x

3.b x x

SDG 4 4.1 x

4.2 x

4.3 x x

4.4 x x x

4.5 x

4.7 x x x x

4.a x x x

SDG 5 5.1 x

5.2 x

5.5 x x x

5.6 x x x
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Table 6. Cont.

SDGs SDG Targets [37] [86] [89] [87]

SDG 6 6.1 x x x x

6.2 x x x x

6.3 x x x x

6.4 x x x

6.6 x x x x

6.a x

6.b x x x

SDG 7 7.1 x x

7.3 x

SDG 8 8.1 x

8.2 x

8.3 x x x x

8.4 x x x x

8.5 x x x x

8.6 x x x x

8.7 x

8.8 x x x x

8.9 x x x x

8.10 x x x

SDG 9 9.1 x x x x

9.2 x x x x

9.3 x x x

9.4 x x x x

9.a x

9.b x x x x

9.c x x x

SDG 10 10.1 x x x x

10.2 x x x

10.3 x x x

10.b x

SDG 11 11.1 x x x x

11.2 x x x x

11.3 x x x

11.4 x x x

11.5 x x x x

11.6 x x

11.7 x x x

11.a x x

11.b x x

11.c x x x
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Table 6. Cont.

SDGs SDG Targets [37] [86] [89] [87]

SDG 12 12.1

12.2 x x x

12.3 x

12.4 x x

12.5 x x

12.6 x x

12.7 x

12.8 x x x

12.b x x x

SDG 13 13.1 x

13.2 x x x

13.3 x x

SDG 14 14.1 x x x

14.3 x x x

14.b x x x

14.5 x x x

SDG 15 15.1 x x x x

15.2 x x

15.3 x x x

15.4 x x x

15.5 x x x

15.8 x x

15.9 x x

SDG 16 16.3 x

16.6 x x

16.7 x x x

16.8 x

16.10 x x x

16.b x x

SDG 17 17.7 x

17.11 x x

17.15 x x x

17.18 x

17.19

• Sustainability assessment processes for water supply infrastructure development
projects

Table 7 below, summarizes how the sustainability assessment processes created
by [37,85,86] for water supply infrastructure development projects correspond to the SDG
targets associated with water supply infrastructure as presented by [21] (Table 1). Ref. [10]
writes that water supply infrastructure can be associated with 61 targets across the 17 SDGs.
But the content-based results show that there are 85 targets across the 17 SDGs that can be
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associated with water supply infrastructure. In addition to the SDG targets identified [21]
(Table 1), another 21 targets were identified from the selected sustainability assessment
process (4.7, 8.5, 8.6, 8.7, 8.8, 8.9, 8.10, 12.5, 12.6, 12.7, 12.8, 12.b, 13.3, 15.5, 15.8, 15.9, 16.7,
16.8, 16.10, 16.b, 17.15). Out of the 85 targets, [37]’s sustainability assessment process
corresponds to 60 targets (71%), [86]’s assessment process corresponded to 68 targets (80%)
and [85]’s assessment process corresponded to 67 targets (79%). The degree to which the
assessment processes correspond to the SDGs varies across the 85 targets associate with water
infrastructure. But all processes correspond to SDG targets 6.1, 6.2, 6.3, 6.4, 6.5, 6.6, 14.1, 14.5,
15.1, 15.3, 15.5, 15.8 and 15.9. And none of the processes correspond to targets 4.1, 4.2, 5.4, 9.a,
10.b, 12.1 and 17.7. For full details on these results, refer to the Supplementary Materials.

Table 7. Summary of content-based results on sustainability assessment processes for water supply
infrastructure development projects [21,34].

SDGs Targets [37] [86] [85]

SDG 1 1.2 x

1.4 x x

1.5 x x

SDG 2 2.1 x x x

2.2 x x x

2.3 x x x

2.4 x x

SDG 3 3.1 x x x

3.2 x x

3.3 x x x

3.4 x x x

3.6 x x x

3.9 x x x

SDG 4 4.1

4.2

4.3 x

4.4 x x

4.5 x x

4.6 x

4.7 x x x

4.a x x x

SDG 5 5.1 x

5.2 x

5.4

5.5 x x x

SDG 6 6.1 x x x

6.2 x x x

6.3 x x x

6.4 x x x

6.5 x x x

6.6 x x x
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Table 7. Cont.

SDGs Targets [37] [86] [85]

SDG 8 8.1 x

8.2 x

8.3 x x x

8.4 x x x

8.5 x x x

8.6 x x x

8.7 x

8.8 x x x

8.9 x x

8.10 x x x

SDG 9 9.1 x x x

9.2 x x x

9.4 x x x

9.a

9.b x x x

SDG 10 10.1 x x x

10.2 x x x

10.3 x x x

10.b

SDG 11 11.1 x x x

11.3 x x x

11.4 x x x

11.5 x x x

11.6 x x x

11.7 x x x

11.a x

11.b x x

11.c x x x

SDG 12 12.1

12.2 x x x

12.4 x x x

12.5 x x x

12.6 x x x

12.7 x

12.8 x x

12.b x x x

SDG 13 13.1 x x

13.2 x x x

13.3 x x

SDG 14 14.1 x x x

14.5 x x x
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Table 7. Cont.

SDGs Targets [37] [86] [85]

SDG 15 15.1 x x x

15.3 x x x

15.5 x x x

15.8 x x x

15.9 x x x

SDG 16 16.6 x x x

16.7 x x x

16.8 x

16.10 x x x

16.b x

SDG 17 17.7

17.15 x x

• Sustainability assessment processes for sanitation and sewage (waste) infrastructure
development projects

Table 8 below, summarizes how the sustainability assessment processes created
by [37,86] for waste infrastructure development projects correspond to the SDG targets
associated with waste infrastructure as presented by [21] (Table 1). According to [10] waste
infrastructure can be associated with 36 targets across the 17 SDGs. But the content-based
results show that there are 59 targets across the 17 SDGs that can be associated with waste
infrastructure. In addition to the SDG targets identified from [21] (Table 1), another 23 tar-
gets were identified from the selected sustainability assessment process (5.1, 5.2, 5.5, 6.b,
8.5, 8.6, 8.7, 8.8, 8.9, 10.2, 11.4, 11.c, 12.6, 12.7, 12.8, 12.b, 15.5, 15.8, 15.9, 16.7, 16.10, 16.b
and 17.15). Out of the 59 targets, [37]’s sustainability assessment process corresponds to
42 targets (71%) and [86]’s assessment process corresponded to 48 targets (81%). Although
the degree to which the assessment processes correspond to the SDGs varies across the
59 targets, all processes correspond to SDG targets 3.9, 4.a, 6.3, 6.b, 14.1, 15.1, 15.5, 15.8 and
15.9. But none of the processes correspond to targets 1.2, 8.1, 8.2, 9.a, 10.b, 12.1, 12.3 and
17.7. For full details on these results, refer to the Supplementary Materials.

Table 8. Summary of content-based results on sustainability assessment processes for sanitation and
sewage (waste) infrastructure development projects [21,34].

SDGs TARGETS [37] [86]

SDG 1 1.2

1.4 x

1.5 x

SDG 2 2.4 x

SDG 3 3.9 x x

SDG 4 4.a x x

SDG 5 5.1 x

5.2 x

5.5 x x
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Table 8. Cont.

SDGs TARGETS [37] [86]

SDG 6 6.3 x x

6.b x x

SDG 8 8.1

8.2

8.3 x x

8.4 x x

8.5 x x

8.6 x x

8.7 x

8.8 x x

8.9 x x

SDG 9 9.1 x x

9.2 x x

9.4 x x

9.a

9.b x x

SDG 10 10.1 x x

10.2 x x

10.b

SDG 11 11.1 x x

11.3 x x

11.4 x x

11.5 x x

11.6 x x

11.7 x x

11.a x

11.b x

11.c x x

SDG 12 12.1

12.2 x x

12.3

12.4 x x

12.5 x x

12.6 x x

12.7 x

12.8 x

12.b x x

SDG 13 13.1 x

13.2 x x

SDG 14 14.1 x x
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Table 8. Cont.

SDGs TARGETS [37] [86]

SDG 15 15.1 x x

15.5 x x

15.8 x x

15.9 x x

SDG 16 16.6 x

16.7 x x

16.10 x x

16.b x

SDG 17 17.7

17.15 x x

• Sustainability assessment processes for communications infrastructure development
projects

Table 9 below, summarizes how the sustainability assessment processes created
by [37,86] for communications infrastructure development projects correspond to the
SDG targets associated with waste infrastructure as presented by [21] (Table 1). According
to [10] waste infrastructure can be associated with 81 targets across the 17 SDGs. But
the content-based results show 98 targets across the 17 SDGs that can be associated with
communications infrastructure. In addition to the SDG targets identified from [21] (Table 1),
another 17 targets were identified from the selected sustainability assessment process (4.7,
5.1, 5.2, 5.5, 8.5, 8.6, 8.7, 8.8, 8.9, 12.6, 12.7, 12.b, 15.5, 15.8, 15.9, 16.b and 17.15). Out of
the 98 targets, [37]’s sustainability assessment process corresponds to 61 targets (62%)
and [86]’s assessment process corresponded to 64 targets (65%). The degree to which the
assessment processes correspond to the SDGs varies across the 59 targets. However, none
of the processes correspond to targets 1.2, 1.3, 3.c, 4.1, 4.2, 4.3, 4.6, 6.a, 7.a, 8.1, 8.2, 9.a, 10.5,
10.b, 10.c, 12.1, 12.3, 12.a, 17.7, 14.a, 17.1, 17.6, 17.7, 17.12, 17.18 and 17.19. For full details on
these results, refer to the Supplementary Materials.

Table 9. Summary of content-based results on sustainability assessment processes for communications
infrastructure development projects [21,34].

SDGs TARGETS [37] [86]

SDG 1 1.2

1.3

1.4 x

1.5 x

SDG 2 2.3 x x

2.4 x

2.5 x x

2.a x x

2.c x

3.3 x x
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Table 9. Cont.

SDGs TARGETS [37] [86]

SDG 3 3.4 x x

3.5 x x

3.6 x x

3.7 x x

3.a x x

3.c

3.d x x

SDG 4 4.1

4.2

4.3

4.4 x x

4.6

4.7 x x

4.a x x

4.c x x

SDG 5 5.1 x

5.2 x

5.5 x x

5.b x x

SDG 6 6.a

6.b x x

SDG 7 7.a

SDG 8 8.1

8.2

8.3 x x

8.4 x x

8.5 x x

8.6 x x

8.7 x

8.8 x x

8.9 x x

8.10 x x

SDG 9 9.1 x x

9.2 x x

9.3 x x

9.4 x x

9.5 x x

9.a

9.b x x

9.c x x
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Table 9. Cont.

SDGs TARGETS [37] [86]

SDG 10 10.1 x x

10.2 x x

10.3 x x

10.5

10.b

10.c

SDG 11 11.1 x x

11.2 x x

11.3 x x

11.5 x x

11.a x

11.b x

11.c x x

SDG 12 12.1

12.2 x x

12.3

12.5 x x

12.6 x x

12.7 x

12.8 x

12.a

12.b x x

SDG 13 13.1 x

13.2 x x

13.3 x

17.7

SDG 14 14.4 x x

14.a

14.b x x

SDG 15 15.5 x x

15.7 x

15.8 x x

15.9 x x

SDG 16 16.4 x

16.6 x

16.7 x x

16.8 x

16.10 x x

16.b x
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Table 9. Cont.

SDGs TARGETS [37] [86]

SDG 17 17.1

17.6

17.7

17.8 x x

17.11 x

17.12

17.15 x x

17.18

17.19

3.2.3. Method-Based Data Results

The method-based data refers methods and procedures used in the assessment process
which can either be an assessment system, standard or tool [27]. The table below (Table 10)
shows the results of the method-based data.

Table 10. Method-based data results.

Assessment Method [37] [85] [86] [87] [88] [89]

System

Standard ×
Tool x x x x x

4. Discussion

The following section presents a general discussion of the review results in line with
the context of the objectives of this review, previous reviews on sustainability research in
Africa and sustainability issues affecting the continent.

4.1. Discussion on Research-Based Data Results

• Yearly research publications from 2000 to 2022.

The results on yearly research publications (Figure 3) show that only six sustainability
assessment processes have been created for Africa’s infrastructure in the 22-year study
period. This number is very small but not unexpected as earlier studies on global sustain-
ability assessment processes for the built environment have shown that Africa is the least
productive continent [41].

These results also support the conclusions drawn from earlier studies on the applica-
bility of prominent sustainability assessment processes in developing countries. In their
work, [38,39] concluded that most of existing processes were created for use in developed
countries. Therefore, most developing countries and, by extension, African countries do
not have local sustainability assessment processes for their infrastructure. This conclusion
highlights the gap in research on sustainability assessment processes and their creation.
Other scholars such as [9] have also noted this research gap.

Figure 3 also shows the time lag between the sustainability assessment research
publications. Although the number of studies published in these years is still low, the
interval between the studies has decreased and there is an increase in published studies in
2020. This suggests that the interest in research in the sustainability research in Africa is
increasing. This increasing interest is also observed in other reviews related to sustainability
assessment in African. In their studies, both [62,63] reveal a progressive decrease in intervals
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between research publications accompanied by an increase in the number of published
research related to sustainability research in Africa.

• Country of origin.

The review has found five African countries with local sustainability assessment pro-
cesses for infrastructure projects (Figure 4). These countries are Egypt, Malawi, Kenya,
Nigeria and South Africa. Egypt has three processes while Nigeria and South Africa have
one process each and Malawi and Kenya share a process. These results are also consis-
tent with other reviews on sustainability assessment research in Africa where both [62,63]
found that Egypt, Nigeria, and South Africa as the most productive countries in creat-
ing sustainability assessment processes for their local built environments. Scholars such
as [63] attributes Egypt’s, Nigeria’s, and South Africa’s leadership in built environment
sustainability research to having higher education institutions among the top five hundred
universities worldwide as ranked by Times Higher Education (T.H.E.).

Perhaps another reason for Egypt, Nigeria and South Africa having the most sustain-
ability assessment processes for their built environment is their higher economy compared
to other African countries. According to the [90], these countries have the highest Gross
Domestic Product (G.D.P.) in Africa. Studies on the construction industry in developing
countries argue that a country’s socio-economic development level is directly proportional
to its level of construction activities [12,40]. The higher the level of construction activities,
the higher their contribution to environmental deterioration and climate change and the
greater the need for sustainability in construction activities. This may explain the more
interest in and publication of sustainability assessment research in countries such as Egypt,
Nigeria and South Africa as an effort to reduce the negative impact of their increasing
construction activities without compromising their socio-economic development.

The absence of sustainability assessment processes for infrastructure in other countries
processes for the remaining countries could be explained by low implementation of sustain-
able infrastructure projects. Ref. [27] write that the high cost of implementing sustainable
projects is a major challenge to African countries as a result there is low implementation of
sustainable infrastructure projects in Africa.

• Scope of the sustainability assessment processes (type of infrastructure).

Out of the six selected sustainability assessment processes, four can be used to assess
the sustainability of transport infrastructure, three for energy infrastructure, three for water
infrastructure, two for sewage and sanitation (waste) infrastructure and two for communi-
cation infrastructure (Table 2). Although this review did not set out to show the relationship
between infrastructure development in Africa and sustainability assessment research in
the continent, these results suggest that there is a positive relationship between the two.
Transport infrastructure which receives the greatest share of infrastructure investment in
the continent (Figure 1) also has the highest number of sustainability assessment processes
whereas waste and communication infrastructures with the least share of infrastructure
investment have the fewest processes to assess their sustainability. These results support the
argument that the higher the level of construction activities, the higher their contribution to
environmental deterioration and climate change and the greater the need for sustainability
in construction activities [12,40]. Hence the higher the number if sustainability assessment
processes created for infrastructure types such as transport, energy and water where most
of the infrastructure development investment and activities are directed.

4.2. Discussion on Content-Based Data Results

• Sustainability assessment processes for energy infrastructure development projects [37,86,88].

The results show that the energy sustainability assessment processes corresponded to
the most targets under SDG 2 (end hunger, achieve food security and improved nutrition
and promote sustainable agriculture), SDG 3 (ensure healthy lives and promote well-being
for all at all ages), SDG 14 (conserve and sustainably use the oceans, seas and marine re-
sources for sustainable development) and SDG 16 (promote peaceful and inclusive societies
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for sustainable development, provide access to justice for all and build effective, account-
able, and inclusive institutions at all levels). In their entirety, SDGs represent a balanced and
integrated representation of social, economic and environmental considerations to achieve
sustainability. However, these results show the assessment processes lean towards social
and economic sustainability goals with social sustainability taking the lead. The results are
consistent with the view that, like other developing countries, African countries prioritise
socio-economic considerations over environmental considerations and their infrastructure
projects are aimed at providing public services and productive facilities that improve the
quality of life and increase economic opportunities [12,36–40]

On the other hand, the sustainability targets that were least represented are from
SDG 1 (end poverty in all its forms everywhere), SDG 4 (ensure inclusive and equitable
quality education and promote lifelong learning opportunities for all), SDG 5 (achieve
gender equality and empower all women and girls) and SDG 7 (ensure access to affordable,
reliable, sustainable and modern energy for all). Climate change is the greatest threat to
Africa’s sustainable development [29]. The increasing need for sustainability to address
carbon dioxide emissions, justice and resilience, equity and fairness, etc., has led to a
global commitment on just energy transition (from a carbon intensive energy system to
cleaner and just energy system) [90–97]. The low representation of these targets reveals a
shortfall in these processes in addressing the current challenges in energy infrastructure
sustainability.

• Sustainability assessment processes for transport infrastructure development
projects [37,86,87,89].

The sustainability assessment processes for transport infrastructure development
projects also lean towards SDGs associated with social and economic considerations with
economic considerations taking the lead. These SDGs whose targets correspond the most
with the sustainability objectives in these assessment processes are as follows: SDG 6
(ensure availability and sustainable management of water and sanitation for all), SDG 8
(promote sustained, inclusive and sustainable economic growth, full and productive em-
ployment and decent work for all) and SGD 9 (build resilient infrastructure, promote
inclusive and sustainable industrialization and foster innovation). These results further
support the prioritization of socio-economic considerations in Africa’s infrastructure devel-
opment projects.

The targets from SDG 4 (ensure inclusive and equitable quality education and promote
lifelong learning opportunities for all), SDG 13 (take urgent action to combat climate change
and its impacts) and SDG 17 (strengthen the means of implementation and revitalize the
global partnership for sustainable development) are some of the least represented in the
processes. Therefore, there is gap in processes’ ability to assess the achievement of these
goals. Of particular concern is the goal on combating climate change and its impacts
because transport infrastructure contributes to 16% of GHG emissions responsible for
climate change [21].

• Sustainability assessment processes for water supply infrastructure development
projects [37,85,86].

Unlike the processes for energy and transport infrastructure, the sustainability assess-
ment processes for water supply infrastructure correspond the most to social, economic,
and environmental sustainability considerations to a comparable extent. The processes
corresponded to the following SDGs targets the most: SDG 2 (end hunger, achieve food se-
curity and improved nutrition and promote sustainable agriculture), SDG 3 (ensure healthy
lives and promote well-being for all at all ages), SDG 6 (ensure availability and sustainable
management of water and sanitation for all), SDG 8 (promote sustained, inclusive and
sustainable economic growth, full and productive employment and decent work for all),
SDG 9 (build resilient infrastructure, promote inclusive and sustainable industrialization
and foster innovation), SDG 10 (reduce inequality within and among countries), SDG 11
(make cities and human settlements inclusive, safe, resilient and sustainable), SDG 12 (en-
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sure sustainable consumption and production patterns), SDG 14 (conserve and sustainably
use the oceans, seas and marine resources for sustainable development), SDG 15 (protect,
restore and promote sustainable use of terrestrial ecosystems, sustainably manage forests,
combat desertification and halt and reverse land degradation and halt biodiversity loss)
and SDG 16 (promote peaceful and inclusive societies for sustainable development, provide
access to justice for all and build effective, accountable and inclusive institutions at all
levels). The processes give equal opportunity to economic, social and environmental targets
of the SDGs and present balanced and integrated sustainability assessment processes.

But the targets from SDG 4 (ensure inclusive and equitable quality education and
promote lifelong learning opportunities for all) and SDG 5 (achieve gender equality and
empower all women and girls) are the least represented in the sustainability assessment
processes. Although the review shows a balance of social, economic and environment
sustainability priorities, it also shows processes are lagging in incorporating equality goals
in the sustainability assessment process.

• Sustainability assessment processes for sanitation and sewage (waste) infrastructure
development projects [37,86].

Likewise, the results on the sustainability assessment processes for waste infrastruc-
ture show that the processes relate the most to sustainability targets that lean towards
social, economic, and environmental goals to a similar extent. The targets they relate to
the most fall under SDG 3 (ensure healthy lives and promote well-being for all at all ages),
SDG 4 (ensure inclusive and equitable quality education and promote lifelong learning
opportunities for all), SDG 6 (ensure availability and sustainable management of water
and sanitation for all), SDG 8 (promote sustained, inclusive and sustainable economic
growth, full and productive employment and decent work for all), SDG 9 (build resilient
infrastructure, promote inclusive and sustainable industrialization and foster innovation),
SDG 10 (reduce inequality within and among countries), SDG 11 (make cities and hu-
man settlements inclusive, safe, resilient and sustainable), SDG 12 (ensure sustainable
consumption and production patterns), SDG 14 (conserve and sustainably use the oceans,
seas and marine resources for sustainable development), SDG 15 (protect, restore and
promote sustainable use of terrestrial ecosystems, sustainably manage forests, combat
desertification, and halt and reverse land degradation and halt biodiversity loss) and SDG
16 (promote peaceful and inclusive societies for sustainable development, provide access to
justice for all and build effective, accountable, and inclusive institutions at all levels). They
priorities economic, social and environmental goals thus creating balanced and integrated
sustainability assessment process.

• Sustainability assessment processes for communications infrastructure development
projects [37,86].

The sustainability assessment processes for communications infrastructure develop-
ment projects correspond to most of the targets of SDG 2 (end hunger, achieve food security
and improved nutrition and promote sustainable agriculture), SDG 3 (ensure healthy lives
and promote well-being for all at all ages), SDG 4 (ensure inclusive and equitable quality
education and promote lifelong learning opportunities for all), SDG 8 (promote sustained,
inclusive and sustainable economic growth, full and productive employment and decent
work for all), SDG 9 (build resilient infrastructure, promote inclusive and sustainable indus-
trialization and foster innovation), SDG 11 (make cities and human settlements inclusive,
safe, resilient and sustainable), SDG 12 (ensure sustainable consumption and production
patterns), SDG 14 (conserve and sustainably use the oceans, seas and marine resources
for sustainable development) and SDG 15 (protect, restore and promote sustainable use
of terrestrial ecosystems, sustainably manage forests, combat desertification, and halt and
reverse land degradation and halt biodiversity loss). These goals relate to economic, social
and environmental considerations so the processes present a balance integration of these
considerations in the sustainability assessment.
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4.3. Discussion on Method-Based Data Results

The results on method-based data (Table 10) show that when it comes to creating local
sustainability assessment processes for Africa’s infrastructure, assessment tools (tools) are
preferred over assessment systems and standards. Considering that Africa is behind in
sustainability research [27], it is logical that scholars would opt to create tools instead of
systems. Systems are composed of sustainability ranking criteria and certification thus
making them both research intensive and expensive to develop and use [62]. Unlike
systems, the aim of tools is not to rank or certify the sustainability of an infrastructure but
to support and guide decision-makers towards sustainable design and construction [27].

The results also show that none of the six selected studies created a local sustainability
assessment standard (Table 10). The reason could be the low interest in research on
sustainable infrastructure in Africa [27]. Regardless of the reasons, the absence of local
sustainability standards further supports the dominance of tools as an assessment method,
simply because, unlike sustainability standards, the aim of tools is not to ensure a particular
infrastructure complies with a particular sustainability standard but to support sustainable
design and construction (their use does not require a pre-defined sustainability standard
that an infrastructure has to follow) [27]. In the absence of such standards, as in the case of
African countries where EIA is the mandated tool for sustainability assessment [47], tools
are a more logical choice to promote sustainability in infrastructure development projects.

5. Conclusions

The goal of this review was to find and analyse local sustainability assessment pro-
cesses created for infrastructure development projects in Africa from 2000 to 2022. The
research-based data (publication trends, productive countries, and infrastructure types),
content-based data (how the sustainability assessment processes correspond to the SDGs)
and method-based data (types of assessment processes) were analysed.

The review found six sustainability assessment tools created for various infrastructure
types in Nigeria, South Africa, Egypt, Ghana, Malawi and Kenya. There are 97 SDG
targets that can be associated with energy infrastructure development and the targets that
Africa’s energy infrastructure sustainability assessment processes corresponded to the most
relate to social and economic sustainability. For transport infrastructure, the review found
103 SDG targets that can be associated with transport infrastructure development projects,
and the sustainability assessment processes for transport development projects in Africa
correspond the most to social and economic sustainability considerations. The review also
showed that 85 targets can be associated with water supply infrastructure and Africa’s
local sustainability assessment processes give comparable priority to economic, social and
environmental sustainability considerations. There are 59 SDG targets that relate to sewage
and sanitation (waste) infrastructure development and the targets that Africa’s waste
infrastructure sustainability assessment processes corresponded to economic, environment
and social sustainability targets. Lastly, 98 SDG targets can be tied to communications
infrastructure development and the review showed that Africa’s sustainability assessment
processes correspond to economic, environmental and social sustainability considerations.

The review’s results support the assertion that developing countries priorities socio-
economic sustainability goals in infrastructure development projects [12,36–40]. The review
also revealed gaps in the sustainability assessment processes. The processes created for
assessing energy infrastructure development projects fall short in incorporating sustain-
ability objectives that relate to SDG 1, SDG 4, SDG 5, and SDG 7, all of which have targets
that address the current global commitment on just energy transition. Therefore, future
research on energy infrastructure sustainability assessment in Africa can focus on incorpo-
rating these targets into the assessment process. The review also found a gap in the local
sustainability assessment processes created for transport infrastructure development. The
targets from SDG 4, SDG 13 and SDG 17 were the least represented thus the gap in the
processes’ ability to assess goals such as combating climate change and its impact. Consid-
ering that transport infrastructure’s contribution to climate change, we recommend future
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sustainability assessment research to looking into creating a process that addresses these
goals. Another research gap was identified in the water supply sustainability assessment
processes which corresponded the least on SDG 4 and SDG 5 targets that relate to equality
considerations. Therefore, future sustainability assessment research for Africa can focus on
incorporating these goals into water infrastructure sustainability assessment process.
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