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INTRODUCTION

• This research is based on the proposition that “While energetic 
expense measures are being renewed in the technology of 
materials genre including sustainable principles as a viable option 
against which effective materials and components selection can 
be validated." 

• Whilst there are a number of related research in this area, 
limitations have been identified regarding the lack of input of 
sociocultural factors in the context of developing countries. 



PROBLEM STATEMENT

Problem setting
”A third of the energetic expense, and therefore of the production of carbon 
dioxide comes directly or indirectly from the construction activity.” (Goldenberg 
1998)
Thus, while decisions involving sociocultural factors need to be traded off, they 
have to be measured alongside sustainability principle indicators impacting the 
selection of building materials whose measurements must also be evaluated as to, 
how well, they serve the selection of locally sourced, climate-friendly, building 
materials with energetic expense cut back. 
There have been little systematic efforts to examine the role of the sociocultural as 
vital resources for strengthening the material selection decision-making process 
(San-Jose et al., 2007; Florez et al., 2010; Sarpong-Nsiah and Ahadzie, 2018).  



PROBLEM STATEMENT continued
• Prior Research Effort: Previous studies have proposed 

replacement of conventional building materials with green 
building materials but failed to look at locally sourced, 
climate-friendly, building materials and the critical role of 
sociocultural.

• The Research Gaps: The established and addressed gaps 
failed to point out the significance of sociocultural as the 
basis for office building development assessment. 

• Why Address the Gaps: Address of the gaps is essential as it 
would offer an alternative way to building assessment 
methods.



RATIONALE OF THE STUDY
• Scientific research on climate and climate change has been 

intensified in West Africa (UNEP-GEF Volta Project, 2003 and 
GLOWA Impetus, 2011), consideration of local actors within 
the sub-region is still limited (Anoumou and Runge, 2016).

• Whilst there are related research in this area, limitations 
have been identif ied regarding the lack of input of 
sociocultural factors in the context of developing countries

• As an Engineer with special interest in low-energy/low-
impact office building projects and having worked on 
numerous building projects, immediate action for alternative 
building materials  to address the housing backlogs was 
imperative.



STUDY OBJECTIVES

1. To identify an appropriate theoretical framework for 
developing a conceptual model suitable for achieving 
the key research aim.

2. To develop a conceptual model for measuring energetic 
expense cut back in office building development 
adopting the theoretical framework identified.



RESEARCH BACKGROUND - THEORETICAL REVIEW

• Technology of material selection supports building assessment 
methods. It emphasis on quantitative cost analysis from a multi-
criteria approach.

• Furthermore, the Analytical Hierarchy process concept supports 
b u i l d i n g  m a t e r i a l s  s e l e c t i o n  t o o l s .  I t  e m p h a s i s  o n 
additive/weighting approach from pairwise comparison of 
criteria.

• Additionally, the sociocultural theory supports locally sourced 
building materials selection. It emphasis on awareness of 
circumstances surrounding individuals. 



RESEARCH BACKGROUND - EMPIRICAL REVIEW

• There is less emphasis on the use of sociocultural in building 
assessment methods, although there is sufficient evidence of the 
critical role of this factor of the concept of sustainability in 
environmental development (Mohamed and Celik, 1998; Perera 
and Fernando, 2002; Rahman et al., 2009; Ding et al., 2010; 
Sarpong-Nsiah and Ahadzie, 2018; Sarpong-Nsiah, 2020). 

• Existing materials’ selection tools put less emphasis on the effect 
of regional variations in energetic expense, although there is 
sufficient evidence of energy performance as a benchmark to rate 
the level of performance improvement, which may not necessarily 
apply to other regions with an entirely different assessment 
structure (BREEAM, Australia’s Green Star, LEED)  



TOWARDS CONCEPTUAL FRAMEWORK FOR MATERIALS 
SELECTION DECISION MODEL

• The analysis of the surveyed questionnaires identified a 
f i fty-s ix  (56)  key inf luential  factors  as  important 
components of the material selection process. 

• The factors are compressed into six groupings: 1) 
Environmental/Health; 2) Economy/costs; 3) Sensory; 4) 
Sociocultural; 5) Technical; and 6) Site conditions 

• For the purpose of clarity in the functions, similarities and 
differences in properties, the factors are compressed into 
four groupings namely: 1) Performance capabilities, 2) 
Sociocultural benefits, 3) Environmental Impact, and 4) 
Economy efficiency. 



TOWARDS CONCEPTUAL FRAMEWORK FOR MATERIALS 
SELECTION DECISION MODEL

• The next slide Presents a visual tracking of the key factors (the 
sustainability materials for housing projects in Ghana. The 
framework has been sub-divided into twelve (12) areas. Each box 
represents a group of factors that the participants had identified as 
attributes that they consider when selecting building materials with 
socio-cultural as key attribute. 

• Material attributes factors are as follows: 1) foundation; 2) flooring; 
3) wall; 4) doors/windows; 5) ceiling; and 6) roof. The sustainable 
principle indices are as follows: 1) technical; 2) economics; 3) 
general site condition; 4) sensorial; 5) environmental; and 6) socio-
cultural. 

• Socio-cultural variables are as follows: 1) knowledge of costume; 2) 
material compatibility with tradition; 3) Compatibility with client’s 
preference; 4) Material compatibility with regional settings; 5) 
Cultural restrictions and usury; and 6) Family structures.



 



THE RATIONALE FOR CHOICE OF AHP
• AHP is tested to derive weights of criteria by the prioritization of their 

impact to energetic expense cut back in the selection of LSBMs in office 
building development assessment. The AHP calculates the inconsistency 
index as a ratio of the decision maker’s inconsistency and randomly 
generate index.

• If the value of the consistency ratio is less than 10%, indicates a good level 
of consistency in the comparative judgements represented in that matrix. 

• In contrast, if consistency ratio is more than the acceptable value, 
inconsistency of judgements within that matrix has occurred and the 
evaluation process should therefore be reviewed, reconsidered and 
improved. 

• An acceptable consistency property helps to ensure decision-maker 
reliability in determining the priorities of a set of criteria (Saaty, 2000). 



PAIRWISE COMPARISON MATRIX OF THE MAIN 
CRITERIA WITH RESPECT TO THE GOAL



DISCUSSIONS OF STUDY RESULTS

Objectives Research Findings 
To identify an appropriate 
theoretical framework for 
developing a conceptual 
model suitable for achieving 
the research objectives

1. A multi-criteria approach.
2. Analytical Hierarchy process concept and
3. Sociocultural theory 

To develop a conceptual 
model for measuring 
energetic expense cut back in 
office building development 
adopting the theoretical 
framework identified

Priorities of environment, sociocultural, 
economics and technical are 0.5077, 0.1437, 
0.2959 and 0.0531 respectively
Consistency ratio is 0.0439 less than 10%



DISCUSSIONS OF STUDY RESULTS continue

Research Findings Deductions from the Results
1. A multi-criteria approach.
2. Analytical Hierarchy process 

concept and 
3. Sociocultural theory 

Possible explanation of the finding:
Single criterion evaluation techniques mainly 
concerned with economic efficiency. This approach 
has however been criticized (Van Pelt, 1994; Hobbs 
and Meier, 2000) the project that exhibits the best 
financial return does not necessarily mean the best 
option for the environment. 

Priorities of environment, 
sociocultural, economics and 
technical are 0.5077, 0.1437, 
0.2959 and 0.0531 respectively
Consistency ratio is 0.0439 less 
than 10%

Possible explanation of the finding:
Health and safety are the degree to which the 
general conditions promote the completion of a 
project without injuries (Bubshait and Almohawis 
1994) and 
Financial constraint to clients in housing construction 
is a prime concern (Goh and Yang 2009) for the high 
priorities



DISCUSSIONS OF STUDY RESULTS continue

Research Findings Relationship to other research
1. A multi-criteria approach.
2. Analytical Hierarchy process 

concept 
3. Sociocultural theory 

(Nijkamp et al.,1990; Jaramillo, 1996; 
San-Jose et al., 2007:2009; Sarpong-
Nsiah and Ahadzie, 2018; Sarpong-Nsiah, 
2020)

Priorities of environment, 
sociocultural, economics and 
technical are 0.5077, 0.1437, 0.2959 
and 0.0531 respectively
Consistency ratio is 0.0439 less than 
10%

(Saaty 1980; Saaty, 2001; Saaty, 2006; 
Saaty; 2008; Sarpong-Nsiah, 2020)



CONCLUSION AND SUMMARY continue

Research Findings  1 Practical implication Theoretical implication

1. A multi-criteria 
approach.

2. Analytical Hierarchy 
process concept 

3. Sociocultural 
theory 

Promote best practice 
guide in building 
materials selection, 
and will attempt to 
stimulate motivation of 
its use in a wider 
industry context

The establishments of such 
precedents would spark and 
facilitate a considerable shift 
in awareness as to the 
potential role of building 
materials selection could help 
in combating climate change 
and in effect might be a 
declaration by government 
that alternative approaches 
to their selection process in 
office building development 
may be encouraged. 



CONCLUSION AND SUMMARY continue

Research Findings  2 Practical implication Theoretical implication

Priorities of environment, 
sociocultural, economics 
and technical are 0.5077, 
0.1437, 0.2959 and 
0.0531 respectively
Consistency ratio is 
0.0439 less than 10%

The toolkit once developed 
will aid Civil Engineers and 
Designers adopt a 
systematic approach for 
locally sourced materials 
selection which could help 
in combating climate 
change through sustainable 
materials selection practices 
in Ghana and countries in 
along the Volta Basin.

The usefulness of this framework 
emanates from its suitability as a 
checklist-type single evaluation 
method, to a multiple criteria 
framework that incorporates 
sociocultural factors as a major 
component 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. 



THE END


