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Abstract

The present paper is aimed at reviewing sustainable development and sustainability approach for
infrastructure projects in the United Kingdom. It is imperative that major infrastructure projects
(MIPs) adhere to the principles of sustainable development in order to promote sustainability.
This requires identifying sustainable strategies that are capable of serving as a guide to inculcat-
ing sustainability into major infrastructural projects. The current paper examines ways of incul-
cating sustainability into infrastructure projects bearing in mind that construction, maintenance
and the way we use facilities have significant impacts on the environment. In addition to the fact
that, decision making tools on methods of inculcating sustainability into infrastructure project
appear too complex to stakeholders; and in most cases they do not provide stakeholders the nec-
essary information required to make a good judgement. Hence, the present paper relies on desk
study to gather existing data on infrastructure project and sustainable development. Existing data
are obtained from books, scholarly articles and the WebPages of municipal authorities in the UK.
Amongst other findings, the paper reveals that the utilization of environmental impact statements
and environmental assessment documents at the formative stage of projects will aid the assess-
ment of the level of sustainability to be achieved in any infrastructure development.
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1. Introduction

Sustainable development is thus succinctly defined as the “development that meets the needs of the present
without compromising the ability of future generations to meet their own needs” [1]. [2] defines and distin-
guishes between sustainable development and sustainability by defining sustainability as something that has the
capacity for continuance; while [3] defines sustainability as a development which meets the basic principles of a
sustainable development. His view is that sustainability is a push from sustainable to a more sustainable condi-
tion. Following the distinction drawn between both terms, [4] states that sustainable development is the process
through which sustainability is attained. Drawing from this distinction, Forum for the Future, defines sustainable
development as a dynamic process which enables all people to release their potentials and improve their quality
of life in ways which simultaneously protect and enhance the Earth’s life support systems. It must, however, be
stated that there are various types of definitions for sustainable development depending on the perspective of the
definers.

Some schools of thought have questioned the concept of sustainable development and even termed it, an in-
consistent concept [5]. Some assert that the term sustainable development has been overused which has occa-
sioned confusion and thus has no practical usefulness [6]. It has even been criticised for its purpose [7] and [8].
This write-up shall not engage in these controversies nor pursue the idea that it is more ethereal than concrete
rather the Brundtland Commission and the forum for the future definitions shall be adopted and their underlying
ideals shall guide the discussion herein. These definitions are adopted because they highlight the fact that a sus-
tainable society thrives on people’s ability to fulfil their potentials and enjoy high quality life in an environment
where equity, fairness and justice prevail [9].

The tripod on which the ideals of sustainable development stand (which is illustrated in Figure 1) is the suc-
cessful reconciliation of human beings environmental, social and economic demands [10].

In order to achieve social sustainability, the world requires responsible global citizens who will be ready to
ensure that all social disruptions threatening human wellbeing and its environment are curtailed. There must be
the feeling of ethical responsibility to stop human inequality, social injustice, war and poverty. The expression
of sustainability issues in scientific and environmental terms is inadequate as implementing change is a social
challenge that needs the enactment of laws both internationally and nationally as a means of social engineering
in order to achieve sustainable urban planning and transport which will regulate local and individual lifestyles
and ensure ethical consumerism [11]. In fact, the links between human rights and human development, corporate
and environmental justice, and global poverty and citizen action transcend the economic issues of personal con-
sumer and moral choice [12]. Compact urban cities reduce driving mileage which will lead to massive reduction
of adverse environmental impacts from pollution in contrast to what is obtainable in sprawling cities [13].

Furthermore, sustainable use of materials for construction and production should be encouraged and toxic
substances effectively controlled. Finally, effective waste management system should be designed. This could
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Figure 1. Components of sustainable development; Source; (3).
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be achieved by adhering to the waste management hierarchy and encouraging ethical consumerism [14]. In line
with the agreement reached by governments of the world in 1992 as expressed in the Agenda 21 Plan which
urged all countries to introduce a national strategy for sustainable development and the set target for its imple-
mentation in 2005, UK confirmed her commitment to the agenda in a white paper for International Development,
1997. In line with the UK national strategy for sustainable development and in consonance with the conclusions
reached that local authorities had vital role to play in the realisation of the sustainable development ideals at the
Rio de Janneiro and Johannesburg Earth’s Summits, the Scottish Executive enacted the Scotland Local Gov-
ernment Act, 2003 which Section 1(5) imposed the duty of securing best values on local governments by man-
dating them to discharge their duties in a manner that would contribute to the achievement of sustainable devel-
opment.

2. Sustainable Development and Sustainability: Meaning and Distinction

Sustainable development can be described as the sustenance of the delicate balance between economic growth
and protection of environmental quality. It is a development that is hinged on a balance relationship between
human activities in achieving economic and social development and the natural world. In essence, it is a devel-
opment that encourages improvement of lifestyles and well beings by still preserving natural resources and the
ecosystems. Sustainable development became an international policy concept in 1987 following the United Na-
tions Brundtland Commission Report termed “Our Common Future”. The Commission describes sustainable
development as a process of change wherein the exploitation of resources, investments focus, the direction of
technological development and institutional change are in tandem with the future as well as present needs.

Sustainable Development is thus succinctly defined as “the development that meets the needs of the present
without compromising the ability of future generations to meet their own needs” [1]. It includes, by extension,
the preservation of the environment for other species as well as human beings. The Commission concept of sus-
tainable development is underpinned by a series of strategies imperatives which include: reviving growth;
changing the quality of growth; meeting essential needs for jobs, food, energy, water, and sanitation; ensuring a
sustainable level of population; conserving and enhancing the resource base; reorienting technology and man-
aging risk; and merging environment and economics in decision making. Hence, Ashby 2015 concluded that in
order to uphold the principles of sustainability; infrastructure development must maintain a balance between the
environment, human development and economic prosperity as demonstrated in Figure 2.

The 2005 paper by Forum for the Future defines and distinguishes between sustainable development and sus-
tainability by defining sustainability as the quality and sustainable as something that has the capacity for con-
tinuance. Brand, (2015) following the distinction between both terms as described above state that sustainable
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Figure 2. Sustainable development interaction; source; (3).
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development is the process through which sustainability is attained. Drawing from this distinction, Forum for the
Future, defines sustainable development as a dynamic process which enables all people to release their poten-
tials and improve their quality of life in ways which simultaneously protect and enhance the Earth’s life support
systems.

It must, however, be stated that there are various types of definitions for sustainable development depending
on the perspective of the definers. In fact there are those that even question the whole concept of sustainable de-
velopment and termed it as a bundle of contradictions. Some assert that the term sustainable development has
been overused which has occasioned confusion and thus has no practical usefulness. It has even been criticised
for its purpose. This write up shall not engage in these controversies nor pursue the idea that it is more ethereal
than concrete rather the Brundtland Commission and the Forum for the Future definitions shall be adopted and
their underlying ideals shall guide the discussion herein. These definitions are adopted because they highlight
the fact that a sustainable society thrives on people’s ability to fulfil their potentials and enjoy high quality life in
an environment where equity, fairness and justice prevail.

3. Pillars of Sustainable Development: Environmental, Social and Economic
Demands

The tripod on which the ideals of sustainable development stand is the successful reconciliation of human beings
environmental, social and economic demands. These pillars are not mutually exclusive rather they are mutually
reinforcing due to their overlapping nature. In fact, environmental limits can restrict the economic advancement
of the society because sustainable development presupposes the improvement of the quality of human life within
the carrying capacity of the ecosystems. The three pillars are discussed below in order to highlight human demands
on them and situate them within the context of sustainable development by examining their interrelatedness.

3.1. Economic Dimension: Demands and Sustainability

The world exploding population coupled with its high consumption lifestyles necessitate the need for a sustain-
able economic strategy that will encourage and support fair distribution and efficient allocation of resources.
This will ensure economic development that sustains a healthy balance with the ecosystem. This is germane be-
cause human beings all over the world perceive material consumption as a source of pleasure while their eco-
nomic activities have adverse effects on the social and environmental sustainability of the world and they in-
variably neglect their responsibility as the stewards of the earth. Though, it could be argued that environmental
and ecological variables and issues are basic, they are still part of a multidimensional perspective that require
social, cultural, monetary and finance to be integrated into sustainability analysis. Sustainability as a concept
surpasses the economic concepts of sustained yields, resources or profit margin.

Therefore, with the increasing population and unsustainable levels of human consumption, the need arises for
the development of strategies and technologies that will support economic growth which is devoid of environ-
mental damage and wasteful resource depletion.

3.2. Social Dimension: Achieving Social Sustainability

In order to achieve social sustainability, the world requires responsible global citizens who will be ready to en-
sure that all social disruptions threatening human well-being and its environment are curtailed. There must be
the feeling of ethical responsibility to stop human inequality, social injustice, war and poverty. The Rio confer-
ence in 1992 points out that, the expression of sustainability issues in scientific and environmental terms are in-
adequate as implementing change is a social challenge that needs the enactment of laws both internationally and
nationally as a means of social engineering in order to achieve sustainable urban planning and transport which
will regulate local and individual lifestyles and ensure ethical consumerism.

In fact, the link between human rights and human development, corporate and environmental justice, global
poverty and citizen action transcend the economic issues of personal consumer and moral choice. A comprehen-
sive strategy for a sustainable social system focused on the advancement of peace, security and social justice
which will promote social equality should be devised. Such system will seek to improve the standard of educa-
tion, ensure political parity of genders, bridge the gap between the rich and the poor and support intergenera-

tional equity.
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A veritable strategy is the encouragement of sustainable living in human settlements by creating self-reliant
communities that thrive on self-sufficiency through simple living. This idea of simple living will by extension
forms the foundation of bioregional economy. Similarly, a new urbanism approach could be adopted. This in-
volves the altering of built environment by making it compact in an effort to establish and preserve sustainable
cities through sustainable transportation. Compact urban cities reduce driving mileage which will lead to mas-
sive reduction of adverse environmental impacts from pollution in contrast to what is obtainable in sprawling
cities.

The ultimate aims will be to discourage the treatment of nature as mere commodity to be exploited unchecked
and encourage large scale social movements such as eco-municipalities which is participatory with foundation
on sustainability principles as it is practised in major cities and town in both Sweden and America [15].

3.3. Environmental Dimension: Finite Resources and Consumer Demands

The tension between human consumption and the preservation of a healthy ecosystem underpin the philosophy
for sustainable developments. There is need for effective environmental and natural resources management cou-
pled with regulated human consumption in order to curtail the negative human impacts and improve ecosystem
services.

The management of the Environment and natural resources involve the maintenance of the earth’s atmosphere
by assessing all aspects of the carbon cycle in order to devise means of addressing the issue of human induced
climate change so as to avert the likely catastrophic effects it would have on biodiversity and the environment.
Similarly, strategy must be put in place to safeguard the environment from air pollution in the cities. The oceans
are to be protected. Effective coastal management that will control over fishing, coral bleaching, ocean acidifi-
cation; The sea level rising and ensure that oceans are not turned into dumping ground for human waste is re-
quired. In the same vein, freshwater crisis need to be avoided as increasing urbanisation tends to cause pollution
of clean water supplies with the fast declining rate of biodiversity rich water ecosystems [16].

The preservation of the forests and maintenance of their conditions for the mitigation of emissions and protec-
tion of the ecosystems should also be part of a global strategy for natural resources management [17]. In addi-
tion sustainable agriculture should be encouraged and effective conservation system to protect species should be
in place. Overall, land use must be done in a way that will boost major sustainability benefits through the pursuit
of green cities and towns.

Consequently, environmental sustainability is achieved by effective management of human consumption and
utilisation of the ecosystem services. In meeting the key human needs of food, energy, water and materials ef-
forts should be made in making the full cycle of production, use and disposal sustainable. Energy demand
should be met with an aim of reducing greenhouse emissions by exploring renewable energies and making less
carbon emitting technology and transportation systems which will encourage carbon neutral lifestyles for indi-
viduals and communities. Water efficiency improvement should be sought on global scale by increased demand
management and food demand through sustainable agriculture and organic farming. Furthermore, sustainable
use of materials for construction and production should be encouraged and toxic substances effectively con-
trolled. Finally, effective waste management system should be designed. This could be achieved by adhering to
the waste management hierarchy and encouraging ethical consumerism (Brower & Leon, 1999).

These wide sustainability objectives need to be inculcated in a narrower way into infrastructural projects in
furtherance of a country’s sustain development strategy. This imposes the challenges of including the sustain-
ability objective on authorities responsible for planning the delivery of the infrastructural project. The inculca-
tion of these wider sustainability objectives into major infrastructural projects is the fulcrum of this paper.

4. Sustainability: The United Kingdom Approach

In line with the agreement reached by governments of the world in 1992 as expressed in the Agenda 21 Plan
which urges all countries to introduce a national strategy for sustainable development (NSSD) [18] and the set
target for its implementation in 2005, UK confirmed her commitment to the agenda in a white paper for Interna-
tional Development in 1997. UK subsequently set out four core objectives to actualise its sustainable develop-
ment strategy in policy paper termed; a better quality of life wherein the objectives are laid out

* Social movement that takes cognisance of the needs of everyone.

» Effective protection of the environment.
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* Prudent use of the natural resources.
* Maintenance of high and stable levels of economic growth and employment.

This was later built upon to develop a new framework for sustainable development that prescribes a balance
between economic growth and preservation of the environment and to encourage practices that will boost
awareness of issues related to sustainable development which will lead to proper decision. All the members of
the administrative bodies i.e. England, Wales, Scotland and Northern Ireland, within the Kingdom are urged to
pursue the ideals of sustainable development independently though, by integrating the five shared principles
which form the fulcrum of the sustainable development strategy in UK. The five shared principles on which the
sustainable strategy is based are:

e Living within the environmental limits.

e Ensuring a strong, health and just society.
¢ Promoting good governance.

* Using sound science responsibly.

¢ Attaining a sustainable economy [19].

5. Major Infrastructural Projects and Construction

Infrastructure is defined as the basic physical and organisational structures require for the operation of a society
or enterprise (Online Compact Oxford Dictionary). It is the essential services and facilities that form an integral
part of a nation’s development and enhance the smooth running of an economy. Some examples of major infra-
structure projects are demonstrated in Figure 3 [20]. [21] pointed out that due to the scale and importance of
many infrastructure projects, long term economic growth may be hampered when infrastructures are allowed to
deteriorate. A project may be described as a major infrastructure project if it is large scale, of great local, re-
gional or national importance and provide basic facilities, services in support of the functioning of a society [22].
Infrastructure projects are normally delivered through large scale construction processes. Yet every construction
will not pass for infrastructure project. The construction of drainage or transportation network in support of
commercial and residential housing as part of urban city development cannot be considered as infrastructure pro-
ject. The distinction between infrastructure project and mere building construction are not only in the nature, di-
versity, form, and function of the project involved or the difference in standards and practices employed in the
design and construction but also in the spatial scale involved in infrastructure projects.

Figure 3. Major infrastructural projects; Source (BBC, 2013).
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The spatial scale of infrastructure projects coupled with the huge risks of direct degradation of natural re-
sources associated with construction processes makes planning an essential part of realising government policies
on sustainable development. Countries such as United Kingdom have developed a planning system that will un-
derpin sustainable growth and development by regulating all development schemes. In 2004, the UK enacted the
Planning and Compulsory Purchase Act which marks the start of a sustainable revolution. The Act established a
new spatial planning system that has sustainable development as its fundamental aim in addition to controlling
land uses and building mass. This marks a paradigm shift from the traditional land use planning system due to
its integration of policies for development and use of land with other crucial policies and programmes that en-
hance sustainable goals.

The Act, further, provides for new modalities for the creation and delivery of spatial plan and policies in the
different levels of governance. At the central government level, it imposes the duty of creating an overarching
framework for planning policy by articulating a Planning Policy Statement (PPS) which will outline sustainabil-
ity related strategy regulations and guidance. While at the regional level, there is provision for Regional Spatial
Strategies (RSS) and local levels have Local Development Frameworks which will underpin the development
plan for each council area (the Planning and Compulsory Purchase Act, 2004 as amended by the Planning and
Compulsory Purchase Act 2008) It must be stated that the 2008 has substantially modified the provisions of the
2004 Act, the amendments and alterations do not substantially affect this position and it( the provisions in the
2004) is deemed apposite for the purpose of our discussion herein.

6. Sustainability: Decision Making Criteria, Indicators and Assessment
6.1. Decision Making Process

The integration of sustainability into the planning framework of infrastructure project imposes issue of choices
on the authorities saddled with the responsibility of planning, designing and developing the project. Some fun-
damental decision need to be made at the early stage of the project yet the objectives of sustainability is consid-
ered vague in most cases [23]. The task of choosing the best out of multiple alternatives becomes exacerbated
due to the fact that they are not only considering the technical aspect of a project but the technicalities must be
considered together with the project environmental, economic and social implications [24].

The decision has to be made in spite of many uncertainties and complexities in understanding the behaviour
of ecosystems [25] and a wrong choice could occasion serious or irreversible damage to the environment. Simi-
larly, the long time frame between the conception of a project and its development leaves room for changes to
occur as new knowledge gain overtime may adversely impact on an earlier decision and alter its cause effect re-
lationship (Rauch, 1998). In the same vein, the unpredictable nature of public response may make social inclu-
sion a bit difficult. This is coupled with the fact that the public are sometimes reluctant to participate in decision
making due to expert dominance, conflict and lack of credibility of the process [26]. This could adversely affect
decision making as public participation is an essential ingredient in achieving sustainable development (Rio,
1992; Agenda 21; Aarhus, 1998). Finally, sustainability concept is highly dynamic and largely indefinite due to
its progressive quality and conflicts in stakeholders’ perceptions and interests [27]. Bearing the concept of sus-
tainability in mind [28] argued that some major key factor to be considered in decision making includes; up-
holding high environmental quality and the satisfaction of citizens.

As a result of this, a dynamic strategy which will be flexible enough to adjust itself to the anticipated changes
and adapt to the complexities in decision making is proposed. The strategy should incorporate public participa-
tion at every stage of decision making with modality for promoting increase knowledge of sustainability in the
public through simple and clear model of raising their awareness; encouraging debate without imposing solu-
tions; creating a common ground for different stakeholders to contribute their ideas in an uncomplicated manner;
creating room for practical implementation, encouraging communication and thinking on issues of sustainability
and encouraging consideration of issues that could adversely affect sustainable development in relation to the
project under consideration [29]. In essence the project sustainability criteria must be well articulated and indi-
cators for it assessment well defined.

6.2. Criteria and Indicators

There is a need to make the right decisions at the initial stages of the project as the authorities are faced with
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numerous alternatives. This is important for ease of sustainability assessment, which must be transparent, com-
prehensive, integrated and farsighted, by decision makers. The underlying principles which are the expression of
the goals and objectives of the sustainable development plan for the project must be set out. This is termed the
criteria. The criteria connect the principles to the project by articulating the qualities the project shall possess via
the principles cum objectives. The criteria comprise a series of factors characterising the project by which sus-
tainability can be assessed. Each of the identified criteria will be associated with a series of specific indicator
that is used to evaluate change.

There is, however, a need to clarify the relationship and distinction between criteria and indicators. Both
terms have been muddled up in some literature and the terms erroneously used interchangeably [30]. For our
purpose, criteria are identified factors, benchmarks or the objectives that sustainable development seeks to
achieve. Indicators are the quantitative or descriptive (qualitative) parameters that can be used to observe, meas-
ure and assess trends as the criteria change. They, indicators are judgmental values that aid the decision making
authorities to clarify, simplify, measure and communicate the complex, uncertain and multi-dimensional issues
involved in sustainable decision making to the people [31]. Agenda 21 prescribes the use of indicators which
depict the current state of the economy, environment and society to evaluate the sustainability of a plan. Multi-
ple indicators could be employed to evaluate a single criterion and in order to establish whether a project is sus-
tainable, each criterion and indicators must be evaluated together with others, never separately. Indicators are
the most important tools of measuring the compliance of a project with the sustainable development criteria
(LGMD, 1995). They are essential to decision makers in the process of tailoring a project in line with the dy-
namic changes in order to meet its sustainability aims (Agenda 21).

Numerous sustainable development indicators have been developed to assess, monitor and explain in a clearer
way the outcome or intended outcomes of sustainable development policies. The UN Commission on Sustain-
able Development (CSD) after reviewing a list of about 134 indicators that were pre developed to aid national
policy formulation on sustainable development, came up with 58 indicators which are underpin by about 15
themes and various sub themes such poverty, natural resources consumption, climate change and availability of
relevant information to the general public. The Organisation for Economic Co-operation and Development
(OECD) and the International Institute of Sustainable Development (11SD) have also developed similar indica-
tors which will provide the policy makers and the public the basis of judging the progress of sustainable devel-
opment objectives.

The United Kingdom developed 20 headline indicators based on shared priorities across UK and a further 48
non framework indicators to monitor and evaluate its National Strategy for sustainable development through
comparison of yearly data generated by the different monitoring agencies. The framework indicators are relevant
for Scotland and other union government. The results of the shared framework indicators will be collected and
reported by the UK government, all the union governments also have their own set of indicators. There is also
the need to develop sustainable development indicators at the local level as suggested by the Local Agenda 21.

As noted earlier, there are different forms of indicators. It could be quantitative (nominal variable or quantita-
tive (ordinal) variable. The choice of indicators depends on the kind of information available; means of obtain-
ing it and the attribute/relevance of the indicator to the development it is to be applied [32]. The difference foster
the issue of choice of the decision makers The decision makers may decide to adopt quantitative indicators when
there are available project can be assessed or adopt the quantitative indicators which will rely on the perception
of stakeholders. It must be noted that developing sustainable development indicators has its own challenges such
as the problem of determining the dimensions of its application, the relevant scale of measure, weights to be at-
tached to individual observations, the margin of error and the robustness of the indicators.

However, whatever choice of indicator that is adopted indicator must satisfy certain criteria which will enable
them to make good choices. [33] enumerate the underlying qualities of an indicator that would aid decision
makers and public in making good choices as follows: it should be acceptable to the public and all stakeholders;
it should not conflict with the international, regional and national indicators of sustainable development; it
should be for something measurable or obtainable; it should be clear and easy to understand; it should relevance
to the goals of sustainable development by rating to the sustainability criteria; it should have a reasonable finan-
cial, human and technical means of developing and monitoring.

7. Evaluating Sustainability Multiple Criteria: The Decision Tools

Decision making and decision making tools are fast becoming an integral part of today’s society. Although sev-

O,
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eral technologies are available today to decision makers, without human input, technologies alone might not de-
liver expected results. Consequently, several tools have been developed to aid in decision making process; one
of such tools is the multi criteria decision making tool [34]. During the early stage of projects, several interests
are brought to bear at the same time. Multi criterion decision tool assist stakeholders to arrive at an appropriate
decision which considers the various interest of the project [35]. This decision making tools aid policy makers
and decision makers to satisfy the economic, social and environmental indicators in the early phrase of a project
as illustrated in Figure 4.

Sustainable development is the reconciliation of the environmental, social and economic demands of a society
in order to improve the quality of human life within the carrying capacity of the ecosystems. The different facets
of sustainability require that multiple criteria will be adopted. This requires that the various alternative criteria
must be evaluated against one another to choose those criteria that could be grouped together in achieving the
sustainability objectives of the project. This evaluation requires the aid of decision tools.

[36] acknowledge the use of efficient multi criteria tools in deciding the best criteria that would be adopted
together that will align the environmental, social, economic and technical objectives of a project to achieve its
sustainability objectives. There are two types of multiple criteria tools in line with the methods adopted in rec-
onciling the conflicting objectives of the different criteria in achieving the sustainable development goal. They
are multi attribute and multi objective tools [37] [38]. Zanakis et al. describe multi objective tools as the tools to
be adopted where there are no alternative criteria but the numerous objectives of the project are coordinated to
overcome limitations in order to arrive at the most satisfactory solution. On the other hand Pohcker, describes
multi attribute as the tools to be adopted in decision making when there are various alternatives to chosen from
and be grouped together for the realisation of a common goal i.e. sustainable development.

The multi attribute tools is most appropriate to the present discussion and its common variants are: The
weighted sum method (WSM); Weighted Product Method (WPM); Analytical Hierarchy Process AHP); Multi
Attribute Utility Theory (MAUT); Elimination of Choice Translating Reality (ELECTRE); Preference Ranking
Organisation Method for Enrichment Evaluation (PROMETHEE) and Compromise Programming (CP)

Evaluating Sustainability in Project: An Assessment Tools

A comprehensive project assessment with respect to its sustainability requires the evaluation and comparisons of
development alternatives. It is, however, difficult to integrate sustainability assessment into environmental
documents at the single project level owing to lack of laws that explicitly require that sustainability should be a
criterion for assessment and the tendency to over-estimate the direct consequences of construction and operation
of the project while neglecting to take into cognisance the indirect and cumulative effects of the project. More so,
some of the assessment tools are either useful in assessing a facet of sustainability or inadequate for assessing
multi projects. [39] argue that although several assessment tools are deployed to evaluate the sustainability of a
project; continuous assessments are however more effecting in order to ensure that projects meets set objectives.
Assessment tools such as Building Research Establishment (BRE) Environmental Assessment method

= Economic Indicator

Tier 1 Decision m Social Indicator

Environmental Indicator
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Figure 4. Incorporating sustainability in decision making; Source (35).
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(BREEAM) and Civil Engineering Environmental Quality Assessment and Award (CEEQUAL) have as their
common problem environmental bias. They do not lay significant emphasis on the social and economic impacts
of a project nor admit of the inclusion of project level and local specific criteria in their evaluation. Similarly,
the sustainable Project Appraisal Routine (SPeAR) tool which was developed by Ove Arup to monitor the sus-
tainability of a project in its life span is also inadequate due to its inadaptability to multi project and lack of
guidelines to improve identified weak area during assessments [40]. The Sustainable Water Industry Assets Re-
source Decision (SWARD) projects outlines seven stages of assessing the sustainability of water project [41], it
is however, too project specific and will need considerable modification for its successful application into other
infrastructure project besides water.

The assessment of the sustainability of an infrastructure project should be based on the incorporation of sim-
ple sustainability criteria and indicators into Environmental Impact Statements and Environmental Assessment
of projects with the analysis of their relationship to the Cumulative Effect Assessment trend of the projects [42].

Although, there are new assessment tools for the evaluation of sustainability of an infrastructure project, this
thesis shall limit its discussion to the tools discussed above as the other new tools suffer the same defect identi-
fied by Robert Senner.

8. Conclusion

Environmental degradation presents major concern around the world today as population increase and economic
development threaten the earth’s resources. Hence, nations around the world are responding with policies on
sustainable development with the aim of maintain a balance between economic growth and protection of envi-
ronmental quality; in order to improve the life styles and well-being of the people. Sustainability is a concept
that is incapable of a precise definition although its objectives are well understood. This paper discusses sus-
tainable development and distinguishes it from sustainability. It highlights the three pillars on which sustainabil-
ity stands and examines the UK approach to realising the objectives of sustainable development. Inculcating
sustainability into infrastructure projects requires decision makers to assess alternatives and formulate criteria
and sub criteria; with the intention of observing, monitoring and assessing projects compliance level with the
principles of sustainability. Formulating criteria and development of indicators are not without its challenges
especially with the public involvement in the decision making process. The various decision making tools ap-
pear too complex and do not provide the stakeholders the necessary information required to make good judge-
ment. The assessment tools in the construction industry are found to be inadequate. However, the utilization of
environmental impact statements and environmental assessment documents at the formative stage of projects
will aid the assessment of the level of sustainability that can be achieved by a project.
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