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Abstract

Drawing on the Concept of Sustainability in Environmental Development, this paper presents a critique of a
multi-criteria Material Selection Decision Support System for the Housing Industry of Ghana in the following
context:exploring the role of the housing construction industry, current trends and challenges with focus on
Socio-cultural variables, as a major role in sustainability principles in material selection in the form of a
Decision Support System that can be used in creating an understanding and explanation of Decision Making in
the use of materials for Housing Construction especially in a Developing Country context; investigates the
current technology used in both developed and developing countries to assess the performance of building
materials used in the housing projects; examine the quantifiable and comparable features of some selected
decision-support systems so as to identify appropriate strategies that are needed to develop the proposed
Integrated Modular-oriented System for the evaluation of local materials; and further examines the benefits and
limitations of current models in ascertaining material sustainability. The implications for future research are then
examined in an on-going doctoral study.
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INTRODUCTION

Sustainability in Environmental Development
depends on the environmentally responsible approach
to the selection of building materials (see for instance
Anderson et al, 2009; Braganca et al, 2005; Nassar et
al, 2003; Abidin, 2009). Consequently, proven and
commercialized technologies have been developed
within the last ten years to promote environmental
awareness amongst built environment professionals
and encourage the sustainable use of building
materials (see for instance Cole, 1999; Cooper, 1999;
Ding, 2008). However, the research has primarily
focused on choice of materials that significantly
affect the overall life-cycle energy cost in housing
projects, and influence the building’s life cycle
impact on the environment (Wilkinson et al, 2009).
Research towards building materials selection tools in
acknowledging Socio-cultural valueshas not been
vigorously pursued in practice (see for instance
Akadiri & Olomolaiye, 2012; Kibert, 2008; Gibbered,
2005). This has huge implications for the
construction industry given that, socio-cultural values
define the architecture of the region and promote the
image of the community (see for instance San-Jose et
al, 2007). Furthermore, tools treat the sustainability
of the wider built environment assimply a matter of
energy and mass flows with little or no regard to the
socio-economic dimensions of sustainability(Florez,
Castro and Irizarry, 2010)and the social-cultural and

sensorial variables as key indicators for validation
(Wastiels, Wouters and Lindekens, 2007).

In this paper, sustainability in environmental
development in acknowledging the role of Socio-
culture as vital resources for strengthening the
material selection decision-making process, bringing
cultural issues to the attention of designers and

encouraging Eco-friendly construction in house
building and potentially contribute towards
mitigating the effect of climate change is

discussed.The structure of the paper is as follows:
first, a working definition of the term socio-cultural is

presented including an appropriate theoretical
contextualization; this is followed by a brief
discussion on what constitutes sustainability

principles; a review of the limited research efforts in
technology in material selection in house building is
critiqued; followed by a proposal for a fresh way
forward; and the final section discusses the
implications for future research in Eco-material
selection in the house building industry including a
summary of the issues discussed.

The Role of Socio-Cultural in Material Selection

The term "socio-cultural system" embraces three
concepts: society, culture, and system. A society is a
number of interdependent organisms of the same
species. A culture is the learned behaviors that are
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shared by the members of a society, together with the
material products of such behaviors.The Socio-
cultural perspective is a theory used to describe
awareness of circumstances surrounding individuals
and how their behaviors are effected specifically by
their surrounding social and cultural factors.The
social environment refers to the immediate physical
and social setting in which people live or in which
something happens or develops. It includes the
culture that the individual was educated or lives in,
and the people and institutions with whom they
interact.Socio-cultural value is in two aspects: 1)
Attributed to the surrounding environment and
improved by using a material, such as employment,
human health, and equity; and 2) Attributed to
materials and affect people’s preference for choosing
materials, e.g., aesthetic values, valuing new rather
than old materials, etc. The latter aspect has affects
regarding the success of using reclaimed materials, it
has been less studied in the existing literature, a
psychological paradox between people’s typical
dislike of wastefulness and yet have preference of
new items. When the natural features of a product are
cued, people choose to preserve rather than replace. It
is due to a common perception about limitation of
natural resource supply (see for instance Arkes and
Hutzel, 1997).

Socio-cultural variables are much difficult to quantify
and as such have not received as much attention in
the architecture literature as other groups of factors
(San-Jose et al, 2007). San-Jose et al. (2007) argue
that the socio-cultural variable forms an implicit part
of the design decision-making process, as it helps to
define the architecture of the region, as well as
promote the image of the community. Like-wise
material choice also must be compatible with specific
regional and local cultural and aesthetic
conditions.Hence, considerations must be given to
Socio-cultural variables during the early stages of the
design to conserve the cultural asset. Variables within
this group include: material compatibility with
traditions, cultural restriction on usury, local
knowledge of the custom and lifestyle, family
structure: types and size of family unit, material
compatibility with client's preference, status in
society  (Chief, Clergy etc.) and material
compatibility with regional settings.

Principles Of Sustainable Development

Sustainability in  Environmental Development
depends on the environmentally responsible approach
to the selection of building materials (see for instance
Anderson et al, 2009; Braganca et al, 2005; Nassar et
al, 2003; Abidin, 2009). Consequently, proven and
commercialized technologies have been developed
within the last ten years to promote environmental
awareness amongst built environment professionals
and encourage the sustainable use of building

materials (see for instance Cole, 1999; Cooper, 1999;
Ding, 2008). However, the research has primarily
focused on choice of materials that significantly
affect the overall life-cycle energy cost in housing
projects, and influence the building’s life cycle
impact on the environment (Wilkinson et al, 2009).
Research towards building materials selection tools in
acknowledging Socio-cultural valueshas not been
vigorously pursued in practice (see for instance
Akadiri & Olomolaiye, 2012; Kibert, 2008; Gibbered,
2005). This has huge implications for the
construction industry given that, socio-cultural values
define the architecture of the region and promote the
image of the community (see for instance San-Jose et
al, 2007). Furthermore, tools treat the sustainability
of the wider built environment assimply a matter of
energy and mass flows with little or no regard to the
socio-economic dimensions of sustainability(Florez,
Castro and Irizarry, 2010)and the social-cultural and
sensorial variables as key indicators for validation
(Wastiels, Wouters and Lindekens, 2007).

In this paper, sustainability in environmental
development in acknowledging the role of Socio-
culture as vital resources for strengthening the
material selection decision-making process, bringing
cultural issues to the attention of designers and

encouraging Eco-friendly construction in house
building and potentially contribute towards
mitigating the effect of climate change is

discussed.The structure of the paper is as follows:
first, a working definition of the term socio-cultural is

presented including an appropriate theoretical
contextualization; this is followed by a brief
discussion on what constitutes sustainability

principles; a review of the limited research efforts in
technology in material selection in house building is
critiqued; followed by a proposal for a fresh way
forward; and the final section discusses the
implications for future research in Eco-material
selection in the house building industry including a
summary of the issues discussed.

The Role Of Socio-Cultural In Material Selection

The term "socio-cultural system" embraces three
concepts: society, culture, and system. A society is a
number of interdependent organisms of the same
species. A culture is the learned behaviors that are
shared by the members of a society, together with the
material products of such behaviors.The Socio-
cultural perspective is a theory used to describe
awareness of circumstances surrounding individuals
and how their behaviors are effected specifically by
their surrounding social and cultural factors.The
social environment refers to the immediate physical
and social setting in which people live or in which
something happens or develops. It includes the
culture that the individual was educated or lives in,
and the people and institutions with whom they
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interact. Socio-cultural value is in two aspects: 1)
Attributed to the surrounding environment and
improved by using a material, such as employment,
human health, and equity; and 2) Attributed to
materials and affect people’s preference for choosing
materials, e.g., aesthetic values, valuing new rather
than old materials, etc. The latter aspect has affects
regarding the success of using reclaimed materials, it
has been less studied in the existing literature, a
psychological paradox between people’s typical
dislike of wastefulness and yet have preference of
new items. When the natural features of a product are
cued, people choose to preserve rather than replace. It
is due to a common perception about limitation of
natural resource supply (see for instance Arkes and
Hutzel, 1997).

Socio-cultural variables are much difficult to quantify
and as such have not received as much attention in
the architecture literature as other groups of factors
(San-Jose et al, 2007). San-Jose et al. (2007) argue
that the socio-cultural variable forms an implicit part
of the design decision-making process, as it helps to
define the architecture of the region, as well as
promote the image of the community. Like-wise
material choice also must be compatible with specific
regional and local cultural and aesthetic
conditions.Hence, considerations must be given to
Socio-cultural variables during the early stages of the
design to conserve the cultural asset. Variables within
this group include: material compatibility with
traditions, cultural restriction on usury, local
knowledge of the custom and lifestyle, family
structure: types and size of family unit, material
compatibility with client's preference, status in
society  (Chief, Clergy etc.) and material
compatibility with regional settings.

Sustainable development is a worthy principle that
can be applied at every level of society, as it demands
that we meet the needs of our generation without
compromising the needs of the next. It is fiscally
responsible, drives intellectual and technological
innovation, and demonstrates humanity's pursuit of
excellence.Material selection involves a complex
number of considerations, which can be conflicting
upon each other. Many studies (see for instance
Karana et al. 2008; Castro-Lacouture et al. 2009;
Spiegel and Meadows, 2010) have acknowledged
materials selection as a key factor in Sustainability in
Environmental Development and yet considerations
for sustainability attributes have only recently been
introduced in the material selection decision-making
process (Ashby and Johnson, 2006).

Sustainable Development has become pre-eminent in
the discussions on the relationship between
humankind and nature. It has also evolved as a
mainstream research focus and much attention has

been devoted to the agenda from researchers of
various backgrounds. However, the understanding of
what constitutes the principles of sustainable
development is now fairly well developed and
definitions have been adopted based on specific
criteria related to the use of materials, design, water,
energy, and comfort. (see for instance Wilkinson et al,
2009; Ding, 2008). Sustainable Development
principles are popularly defined as a development
that meets the needs of the present generation without
compromising the ability of future generations to
meet their own needs (Brundtland, 1987). Another
definition of Sustainable Development which
recognizes that humans do need natural resources and
that these resources should be managed, rather than
rapidly exploited, in order to ensure maximum long-
term use (Dryzek, 1997).

The first step to achieving Sustainable Development
israising standards of living through the identification
of not only environmental issues but also the Socio-
cultural and economic challenges. A more
comprehensive list of the sustainable principle
indicators that should be addressed is therefore
needed. However, in rapid housing construction
activity, shifting from green to sustainable design
concept displays a greater degree of sustainability
and merits further consideration and review. (see for
instance Dryzek, 1997; Brundtland, 1987; Postle,
1998; Priemus, 2005;Pickerill and Maxey, 2009).
Sustainability in Environmental Development in
acknowledging the role of socio-cultural as vital
resources for strengthening the material selection
decision-making process, bringing cultural issues to
the attention of designers and encouraging eco-
friendly construction in house building and
potentially contribute towards mitigating the effect of
climate change.

Published Literature
Selection Tools

Kibert (2008) argue that it is often difficult for
designers to cut through the hype and determine just
how sustainable building materials are, let alone
when compared with numerous alternatives, as
evaluating multiple products for a given housing
project can be a complex process.With the advent of
sustainable material selection and sustainable housing,
numerous resources and tools have been created to
aid informed decisions. Some of the very few but
popular assessment methods and expert tools used in
both developed and developing countries are as
follows: 1) ENVEST is the first UK software for
estimating the life-cycle environmental impacts of a
building from the early design stage; 2) BREEAM
(Building Research Establishment’s Environmental
Assessment Method) was developed in the United
Kingdom in 1990 and is the building environmental
assessment method with the longest track record; 3)

on Building Materials
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Environmental Preference Method (EPM) was
developed by Wood/Energy, in the Netherlands in
1991, within the program on Sustainable living at the
Dutch Steering Committee on Experiments in
Housing; 4) Green Star is the most followed
voluntary building environmental assessment scheme
developed in Australia to accommodate the need of
buildings in hot climates where cooling systems and
solar shading are of major importance; 5) Leadership
in Energy and Environmental Design (LEED)
Building Assessment System is a performance-based
tool for determining the environmental impact of
building products and facilities from the whole
building perspective, was developed and piloted in
the U.S. in 1998 as a consensus-based building rating
system based on the use of existing building
technology; 6) The Sustainable Building Assessment
Tool (SBAT) was created in South Africa, provides
an indication of the performance of a building or the
design of a building in terms of sustainability, and
explicitly introduces performance criteria that
acknowledge social and economic issues (see for
instance Gibbered, 2002; Peter & Somervell, 2004;
Kibert, 2008).

Table 1: Literature Review Domains

Types of Decision Year of Development Region Strength Weakness
Support System
e o Assessment of materials for office
ENVEST 1990 UK e K?“fnm o buildings and limited group of
impact of building
users
: B M Requires capital expenditure to
Building Research L . . N
N Building environmental invest in this costly tool. Energy
Establishment’s 1990 UK N
assessment method performance assessment may not
EComri necessarily apply to otherregions
Assessment Method e 2
BPM Ranking of building materials B d;I ! desc_:}pm"(; . g‘“' el
Tnvironmental 1991 Netherlands according to their (W R SPECHIC PIOCISE B

assessed. Social and economic not|

Preference Method
considered

environmental impacts

Its use is limited to the evaluation
of lettable areas within office
buildings, hence excludes areas
that are not offices or supporting
the office. The assessment
structure is delineated in
Australian standards and perhaps
may not apply to other regions

Accommodate the need of
(buildings in hot clmates where|
cooling systems and solar
shading are of major
importance in that it evaluates
the environmental merits of
building products

Green Star 2003 Australia

Overemphasis on environmental
benefit without an equal concem
for the durability of the products
cmployed to achieve this
environmental benefit. No attempt
to reconcile the need to meet new
land emerging environmental needs

Tool for deternining the
environmental impact of
ibuilding products and facilitics
from the whole building
perspective

LEED
Leadership in Energy
and Fnvironmental
Design

1998 Us.

The design of a building in
tems of sustainability, and
explicitly introduces
performance criteria that
acknowledge social and
economic issues

Mainly assesses building
perfomance with little recourse to
material indicators. Unable to
differentiate between choices of
materials except forindirect
consequences

SBAT
The Sustainable
Building Assessment
Tool

2001 South Africa

It is acknowledged that the criteria for materials
selection is grouped under various categories
covering both technical and non-technical. Current
building material assessment tools concentrate on the
technical performance criteria. Materials should be
considered in terms of fulfilling physical, economic,

socio-cultural, and environmental requirements. The
physical, environmental and economic requirements
are given greater emphasis in current material
selection. Qualitative factors such as aesthetic or
cultural values are ignored in these tools (Akadiri &
Olomolaiye, 2012).The UK’s Building Research
Establishment Environmental Assessment Method
(BREEAM), Japan’s Comprehensive Assessment
System for Building Environmental Efficiency
(CASBEE), and the US Leadership in Energy and
Environmental Design (LEED) all emphasize the
need to reduce the environmental impact of materials
use by encouraging the use of local materials and also
encourage the use of recyclable, recycled content,
rapidly renewable, and low-emitting contaminant
materials ( see for instance Castro, Lacouture, Sefair,
Florez, & Medaglia, 2009). On the contrary, (Table. 1)
the South African Sustainable Building Assessment
Tool (SBAT) highlights the importance of social
aspects in sustainable building assessments.

However, the SBAT is based on Life Cycle
Assessment of materials and components and unable
to differentiate between choices of materials (Gibberd,
2005). This research seeks to acknowledging the role
of socio-cultural as vital resources for strengthening
the material selection decision-making process,
bringing cultural issues to the attention of designers
and encouraging Eco-friendly construction in house
building and potentially contribute towards
mitigating the effect of Climate Change. Florez et al
(2010) have stated that the appropriate materials for
sustainable design vary by impact priorities, regional
issues, project budgets, and performance
requirements. The nature of the causality relationship
between economic activities in the housing sector and
their adverse effects on the environment differ among
countries due to the differences in their geographic
contexts, socio-technical settings and value systems.

A Fresh Way Foward

In view of the discussion presented above, it is thus
re-emphasized that an appropriate way forward is
acknowledging the role of socio-cultural as vital
resources for strengthening the material selection
decision-making process, bringing cultural issues to
the attention of designers and encouraging Eco-
friendly construction in house building and
potentially contribute towards mitigating the effect of
Climate Change, (see figure 1). Furthermore,to
explore and evaluate the significance of an Integrated
Modular-oriented Mode of Assessment that is able to
assist professionals in the Housing Construction
Industry to make early-informed choices, when
formulating decisions to select materials at the
Inception Phase of housing construction.In this
respect, A Multi-Criteria Material Selection Decision
Support System for the Housing Construction
Industry of Ghana is needed. Consequently,
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contribute to knowledge by developing a Knowledge
based Framework in the form of a Decision Support
System that can be used in creating an Understanding
and Explanation of Decision Making in materials
selection for Housing Construction (see figure 1).

The causality relationship between macro/micro-
economic activities in the housing industry and their
environmental issues/impact differ among countries
due to the differences in their socio-culture. For
example, thatched roofs, made from grass or palm
leaves and clay roofs which have three layers; a
surface of clay, which is laid on mats, which in turn
are laid on beams of Borassus palm and wood, which
are horizontal in the northern areas of Ghana would
not export well to the southern area of Ghana because,
the northern area of Ghana is drier than southern area
of Ghana, due to its proximity to the Sahel and the
Sahara and the vegetation consists predominantly of
grassland, especially savanna with clusters of
drought-resistant trees such as baobabs.

Consequently, considerations must be given to socio-
cultural factors during the early stages of the design
to conserve the cultural asset.Nevertheless, it is also
worth noting that, while the study is unique to Ghana,
it should be applicable to countries spread over by the
Volta basin namely: 43% in Burkina Faso, 42% in
Ghana, and 15% in Togo, Benin, Cote d'Ivoire and
Mali; where Material Selection Decision Support
Systems are faced with similar challenges. Currently,
the conceptual model is being developed and
hopefully will be reported in the Building Education
and Research (BEAR) 2019 conference.
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Figure 1: Role of Socio-Culture in analyzed decision
factors for measuring the socio-economic impacts of
eco housing

DISCUSSION
Generally, the literature indicates that research
towards the development of Sustainability in

Environmental Development in acknowledging the
role of socio-cultural as vital resources for
strengthening the material selection decision-making
process has not been vigorously pursued in practice
(San-Jose et al, 2007). This supports San-Jose et al,
(2007) assertion that, there is a general weakness in
Material ~Selection Decision Support System.
Basically, the literature revealed two distinct
methodologies in the limited studies published so far.
The first part focuses on the sustainability in
environmental development and the second part on
the technology of material selection. Evidently, a
majority of the literature is skewed towards the
former. Following the evidence by Wilkinson et al.,
(2009), Sustainable Development is now fairly well
developed and definitions have been adopted based
on specific criteria related to the use of materials,
design, water, energy, and comfort.

It can be argued that two distinct approaches for
exploring and evaluating the significance of an
Integrated Modular-oriented Material Assessment
that is able to assist professionals in the Housing
Construction Industry to make early-informed
choices, when formulating decisions to select
building materials at the Inception Phase of housing
construction.However, it is equally valid to argue that,
to use each methodology independently does not
reflect the broader definition proposed by Wilkinson
et al., (2009). Furthermore, San-Jose et al. (2007)
argue that the socio-cultural variable forms an
implicit part of the design decision-making process,
as it helps to define the architecture of the region, as
well as promote the image of the community. Like-
wise material choice also must be compatible with
specific regional and local cultural and aesthetic
conditions and the role of socio-cultural issues at
inception phase of decision-making. However, as
implied by AACE International Transactions, (2008),
early decision making is less costly than late change,
and sustainable development is no exception to that
rule.

The early involvement of professionals with
experience in Material Selection Decision Support
System in housing construction is a key factor in a
successful Eco housing project, to contribute to
knowledge by developing a Knowledge based
Framework in the form of a Decision Support System
that can be used in creating an Understanding and
Explanation of Decision Making in the use of
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materials for Housing Construction especially in a
Developing Country context.

CONCLUSION

A critical perspective of Material Selection Decision
Support Systems, the role of socio-culture as vital
resource has been presented. The literature indicates
that, despite the potential benefits, the role of Socio-
Cultural as vital resources for strengthening the
material selection decision-making process has not
been vigorously pursued in practice. Two distinct
methodologies were identified in the research, that is,
Sustainability in Environmental Development and
Technology of Material Selection.  Further
conclusions drawn suggests that, in rapid housing
construction activity, shifting from green to
sustainable design concept displays a greater degree
of sustainability and merits further consideration and
review. The physical, environmental and economic
requirements are given greater emphasis in current
material selection, qualitative factors such as
aesthetic or cultural values are ignored in these tools.
Subsequently, against the backdrop of a need to
develop A Multi-Criteria Material Selection Decision
Support System bringing Cultural Issues to the
attention of designers and encouraging Eco-friendly
construction in house building and potentially
contribute towards mitigating the effect of Climate
Change.
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