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Abstract 

Sustainability is an important issue to consider at design stage, not only due to 

environmental concerns but also due to economic and social matters, promoting 

design quality and economic advantages. This research aims to evaluate the 

adoption of sustainable measures for achieving sustainability at 

preconstruction stage of project delivery in Kaduna Metropolis. Data were 

collected using questionnaire method due to the fact that it’s suitable for 

analytical and descriptive analysis with the view to find opinions and facts. The 

research administered a total of 50 questionnaires to practitioners in the built 

environment. The findings in this study revealsincrease demand for renewable 

technologies, reducing operational and maintenance costs are the major 

benefits of sustainability at design stage. Out of the various challenges 

encountered in attaining sustainable construction at design stage, Knowledge 

and skill gap in sustainable design and construction were outlined as the major 

challenge. The study recommends that Government and practitioners should 

enlighten clients on the benefits of sustainability. Also, sustainability concept 

should be included in tertiary institutions curriculum. Finally, Government 

should enact and implement Sustainability policy and sanctions. 

 

Keywords: Evaluation, Sustainable, Measures, Preconstruction Stage, Project 

Delivery. 

 

Introduction 

Building and construction allow mankind to meet their shelter demands, 

economic needs for investment and to fulfil corporate goals. According to 

Cartlidge, (2004), the world has witnessed significant population development, 
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technological advancement and is equally increasing in the use of its resources 

following the industrial revolution. It has become increasingly obvious that 

most of the urban population live in dehumanizing housing environment while 

those that have access to average housing do so at abnormal cost (Olugbenga, 

2001). 

In developing countries like Nigeria, one's own home represents a precious 

refuge. Literature on housing in developing countries often show that housing 

ranks above education and health services as an item of relative importance. 

Households in developing countries value homeownership more than 

households in advanced industrialized countries. In fact, in most developing 

nations when a family does not have a house they can call their own, that family 

is regarded as the poorest of the poor. Provision of affordable housing for the 

citizenry has remained the principal focus of every successive government in 

Nigeria. This is because of the pivotal roles played by housing in national 

development and growth on one hand and its being a necessity in the life of the 

people, on the other hand (Olugbenga, 2001). 

However, meeting these human requirements generally comes with a high 

consequential effects that include: damage to natural environment, ozone 

depletion, global warming, and flooding (Garba, Olaleye&Jibrin, 2016).These 

factors affect the sustainability of the earth in term of the resources ability to 

meeting the need of current and future generations (Garba, Olaleye&Jibrin, 

2016). Sustainable construction requires a critical review of prevailing 

practices, techniques and sources for raw materials. The rising cost of building 

is a source of concern to most governments in the world, especially in the 

developing countries. One of the major cause is the rising cost of building 

materials since greater percentage of the cost of buildings is incurred on the 

materials (Yalley& Kwan, 2008). 

In the case of Africa, for example, there is an acute lack of affordable houses 

which is largely due to the high cost of the conventionally processed 

construction materials such as steel and Portland cement. The desire generated 

for these materials has a negative impact, leading to reduced value and 

perceived inappropriateness of locally available materials. Ideally, building 

materials for low-cost housing should be produced from locally available raw 

materials.  
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Urbanization is growing on faster throughout the world resulting into diversity 

environmental problems of serious nature. These problems include air pollution, 

heat island, adverse health effects, water and noise pollution, waste disposal, 

social and economic. Usually the urban centers and their growth are non-

sustainable on account of lack of policy issues, vested interests and ignoring 

sustainable parameters along with lack of public awareness and transparent 

decisions. Environmental policy parameters in the form of heat island effects, 

albedo effect, ventilation measures, optimization between concreting to non-

concreting urban surface and vertical to horizontal expansion, aero-dynamic 

effects, atmospheric stability, construction of green buildings, scientifically 

identified green space and so on so forth are either not being considered or not 

involved for want of technological solutions and compatible models. To address 

aportion of the ecological issues, presentation of green building idea in major 

urban area' is a stage towards environmental protection. Green structures are 

therefore sustainable structures which provide better environment  

.The implementation and measurement of sustainability principles remain in the 

early stage and majority of project don’t take these measures into consideration. 

(Singh, Murty, Gupta &Dikshit, 2012;El-Haram, Walton & Horner 2007; 

Thomson, Walton & Emmanuel 2011).Bruen, Hadjri, and Meding, (2013) 

identified environmental aspect, low level of acceptance, knowledge and skill 

gap,limited access to information, inadequate support from government,lack of 

appropriate guidelines, codes, standards and implementation strategies, 

inadequate research and development and unsuitable procurement systems as 

the common obstacles and problems of sustainable construction. He however 

stressed that, these problems are associated with and can be addressed by 

planning at the design stage.This paper aimed at investigating the adoption of 

sustainable measures at preconstruction stage of project deliveryin Kaduna 

Metropolistherefore will examine sustainable measures for achieving 

sustainability at pre-construction stage of project delivery. 

 

Concepts of Sustainability  

The concept of sustainability is prevalent since 1987 with the publication of the 

Brudtland Report “Our Common Future”.Since that,several definitions and 

implications to the concept have been made (Garba, 2016). Nowadays, it is 

accepted that sustainable development is supported by three 
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pillars:environment,society and economics.Since construction plays an 

important role in the world’s economy and society has a strong impact 

environmentally, it is obvious to link it with the sustainable development 

concept (Braganca, Vieira and Andrade, 2014). Thus,all dimensions should be 

considered by all construction stakeholders during the design stage and its entire 

life cycle and also as part of construction framework evolution (Shwarka, 2014). 

Pant, Singh, Van, Gallego and Vanbroekhoven(2011)reported that SD concepts 

include: 

i. Environment: reduces water use, reduce net land disturbance, and reduce 

net emissions. 

ii. Social: improve equal employment opportunities, improve contribution 

to community capacity building, reduce impact on heritage; and 

iii. Economic: optimize long-term economic value. 

 

Ball, (2002) and Bossink, (2002) considered that SD is a broader concept than 

sustainability and includes issues of the quality of life and the integration of 

social, economic and environmental aspects of activity.  

i. Social pillar improves the quality of life, provision for social self-

determination and cultural diversity, protect and promote human health 

through a healthy and safe working environment. Other researchers 

suggested that social SD as social sustainability-is a positive condition 

marked by a strong sense of social cohesion,and equity of access to key 

services including health, education, transport, housing and recreation 

(Shen, Wu, Chan &Hao,  2004). 

Garba et. al., (2016) said that social pillar improves the quality of life, 

provision for social self-determination and cultural diversity, protect 

and promote human health through a healthy and safe working 

environment etc.  

ii. Economic pillar: ensures financial affordability, employment creation, 

adopts full-cost accounting, and enhances competitiveness, sustainable 

supply chain management (Garba et. al., 2016). The economic 

sustainability is to ensure financial affordability to the intended 

beneficiaries, to promote employment creation, to enhance 

competitiveness, to choose environmentally responsible suppliers and 

contractors, and to maintain capacity to meet the needs of future 
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generations (Shen et al., 2004). Environmental pillar comprises; waste 

management, prudent use of the four generic construction resources 

(water, energy, material and land), avoid environmental pollution etc. 

iii. Technical pillar includes, construct durable, functional, quality structure 

and etc. Some researchers stated that the philosophy of environmental 

sustainability is to leave the earth in as good or better shape for future 

generations (Benett& Crudgington,2003; Larson,  2005;  Zhang et 

al.,2005;  Ekins,  Simon, Deutsh, Folke,  De Groot, 2003). 

 

Sustainable Design 

There are existing views to the definition of sustainability concept; sustainable 

design is one of such views. 

Sustainable design is viewed as that which eliminates associated negative 

impact of infrastructures on user and the environment. One of the schools of 

thought is one which considers sustainability from sustainable design 

perspective, that, it is the design of and construction of infrastructure and 

buildings in a way that will enable the present generation meet their needs 

without compromising the prospect of future generation in meeting their needs 

(Nduka and Ogunsanmi, 2015)).Sustainable design is the planning and 

implementation of ecologically,economically and socially responsible 

expression as part of the evolving array of nature (Garba et. al., 2016). 

Sustainable buildingsare those that through their design,choiceof building 

materials,spatial orientation,designing for whole life costing,client’s 

involvement,construction and operational strategy, are highly efficient,also 

have low operating cost, environmentally friendly,and do not affect the health 

of their users and occupants negatively (Solomon, 2015). 

Sustainable building design encompasses water and material waste 

management,energy management (Rees, 2009). Sustainable design can also be 

described according to   Solomon, (2005) and Nadel, (2007) as the proper use 

of land,minimization of waste water,use of less mechanical 

energy,understanding the site ecology, the application of eco-effective and 

recyclable material among others.This can be generally described as producing 

high performance infrastructure. 

Another school of thought, viewed sustainable design from the perspective of 

eliminating associated negative impact of infrastructure on users and 
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environment, this school of thought emphasized maintaining infrastructure 

form and structure. Nadel,(2007) belong to this school, thatis a design and 

construction practices that significantly reduce or eliminate the negative impact 

of building /infrastructures on the environment.It was established that this is 

achievable from the following six key area: sustainable design,bioclimatic 

design,construction of materials and resources,energy efficiency and renewable 

energy,and community design and connections.Another school of thought 

believed that sustainable design should benefit society at large,improves 

standard of living (socially,environmentally and economically), and secures 

users health and safe forhabitation (Solomon, 2005; Nadel, 2007). 

Hence, a sustainable design needs an integrated design process and a more 

involved approach than a conventional design process. Ensuring the high 

quality of design is to ensure an approach based on building performance, an 

integrated and interdisciplinary project team working through an integrated 

planning and preparing a project to its best performance. Thus, the design is 

crucial because most decisions that will determine sustainable building will be 

made at this stage (Braganca, 2014). 

 

Waste Minimization 

Sanni and Olaniyi, (2018) classified waste based on its source i.e. the stage in 

which the root causes of waste occur.They further stressed that waste don’t only 

emanate from the use or application of materials on site but also fromprocess 

preceding construction such as design, manufacturing,material supply and 

planning as well.Hence,management of waste should first consider the different 

sources and the type of waste they generate and then apply appropriate measures 

to minimize them from the source. The best waste management strategy begins 

at design stage (Master Builder of Iowa (MBI),2011). 

Reduction: waste minimization entails reducing the amount and environmental 

effect of waste generated by reducing the amount of material used or re-using 

existing materials (Greenwood 2003 cited in Oladiran 2009, Shant&Daphene , 

2014). Shant and Daphene,2014) suggested that alternative construction 

methods and material may be incorporated during design stage in order to 

eliminate or reduce waste generated in construction. As an example, they 

suggested the use of modular metal form systems for concrete construction 

instead of timber since they can be demounted and reused on other projects. 
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Furthermore, waste can also be reduced by choosing alternative construction 

method such as prefabrication, modularization and offsite construction 

techniques (MBI, 2011).  Nwachukwu, Orji, Agu and Owoh (2016), suggested 

that one of the ways of reducing waste is to eliminate additional parts of a 

building that add no value from the design, this implies, precious resources that 

will be needed by future generations would be conserved and waste reduced. So 

also, the cost of waste transportation and disposal will be reduced as well. 

Modulation: Modular construction is a process in which a building is 

constructed off-site, under controlled plant conditions, using the same materials 

and designing to the same standards and codes as conventionally built facilities. 

Buildings are produced in “modules” that when put together on site, reflect the 

identical design intent and specifications of the most complex site built facility 

without compromise. Modular construction is lightweight, according to the 

Building Research Establishment; the UK construction industry average for 

material wastage on site is 13%.  In comparison, site waste in modular 

construction is greatly reduced and all off-cuts are fully recycled in the factory. 

Site deliveries and site traffic due to construction activities are also reduced by 

up to 70% relative to more traditional ways of building (Lawson, 2007). 

Off-site construction: Off-site construction involves the process of planning, 

designing, fabricating, transporting and assembling building elements for rapid 

site assembly to a greater degree of finish than in traditional piecemeal on-site 

construction (Smith, 2016).The growing emphasis on sustainability is an 

opportunity for offsite construction to present itself in a very positive new light. 

Offsite has the ability to deliver a tighter building envelope, using materials 

such as Structurally Insulated Panels, along with smart materials and 

components. It also increased social and environmental benefits by reducing 

waste, ease of maintenance, use of embodied energy in the construction process, 

reduced carbon emissions due to transportation to and from site associated with 

on-site construction. The main benefits from using more off-site production on 

a project are both the client and the project team should systematically examine 

the opportunities for introducing more off-site production into a project in the 

very early stages (inception, concept design and scheme design). Once scheme 

designs have been completed, there is limited value in investigating new options 

since this is likely to cause disruption and have limited benefit. In the early 

stages each of the following aspects should be considered: standard frameworks 
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or conventions for geometric fit standard solutions or methods (details, forms 

of construction or process) Standard components Project-specific standard 

Preassembled components or modules whether on or off-site preassembly 

(offsite production,2014). 

 

Reuse 

Another method of reducing waste is by reusing materials. Sanni and Olaniyi 

(2018) emphasized that reusing existing building materials will reduce demand 

for resources lower waste volumes and save money. Throwing away perfectly 

good materials is unacceptable and it is advised for the storage and re-use of 

these materials on the same site or on another projects as it will enhance better 

environment and reduce cost. It listed some materials with re-use potentials as 

including; 

i. Bricks and tiles 

ii. Inert materials like concrete,soil,stone,asphalt  

iii. Paint 

iv. Timber and wooden pallets 

v. Plaster board.Sanni and Olaniyi, (2013) 

Recycling 

Construction waste management principles advocates for recycling of resources 

that are left(Nwachukwu et. al., 2016). Recyclingis the process of processing of 

waste for reuse, it either retains the original value of the material or it impacts 

a different value to it.Some common recyclable construction materials and their 

uses include; 

i. Wood,which is recycled for energy generation,animal bedding,mulch for 

gardens and golf courses, landscaping pellets. 

ii. Inert materials such as bricks,concrete,soil and stones are crushed and 

used to produce aggregate materials and new concrete or asphalt. 

iii. Plastic waste can be recycled for use in construction projects or to make 

street signs and landscaping materials. 

iv. Glass can be recycled for multiple uses,including aggregate in 

construction and insulation. 

 

Energy Efficiency 

The main goal of designing to suit the environment is to reduce the depletion of 

non-renewable resources and minimize the generation of waste and enhance the 
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use of renewable resources (Garba, et. al., 2016). Energy use is one of the 

highest important environmental aspects. Buildings are the largest energy 

consumers. The United Nation Environment Program UNEP indicates that 30% 

to 40% of all primary energy is used in buildings worldwide (UNEP, 2007). 

Conserving energy in buildings can be done through the efficient use of energy 

by reducing the use of non- renewable energy resources and increasing the use 

of renewable energy sources (Garba et. al., 2016). 

 

Methodology 

Data collection 

This study used the descriptive survey design and data were collected using 

questionnaire design. Descriptive survey is concerned with finding out who, 

what, where, and how (Cooper and Schindler, 2006). The survey method was 

adopted as it allows for large data from a reasonable large number of 

respondents within a specific time frame  broadly for analytical and descriptive 

survey with the view to find opinions and facts as such the reason it will be 

employed for this research. 

 

Data Analysis 

Data analysis is a process of checking,cleaning, transformation and modeling 

data with the goal of discovering useful information that can be used to make 

important conclusion and decisions on data collected (Uloko, 2016). Thisstudy 

used descriptive analysis method. Datawerepresented in the form of tables, 

charts and analyzed using measurement of central tendencies (mean, median, 

mode, percentagesetc.).The study distributed a total of 50 questionnaires, out of 

which 35 were returned representing 70% of the total questionnaire distributed. 

The data received were analyzed as follows; 

 

Table 1.0 Sustainable Measures at Design Stage of Construction in Kaduna 

Metropolis 

VARIABLES   Frequency of responses   

Materials selection and Specification 5 4 3 2 1 ∑f ∑fx Mean Ranking 

a. Prescribing low energy 

material. 

20 10 5 0 0 35 155 4.43 1 

b. Use of eco-friendly materials 15 20 0 0 0 35 155 4.43 1 
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c. Recommending the use of locally 

available materials 

12 19 0 4 0 35 144 4.11 4 

d. Applying materials with low 

health risk and pollution 

18 12 5 0 0 35 153 4.37 3 

e. Utilizing potential of non-

conventional materials 

11 16 8 0 0 35 143 4.09 5 

f. Specifying innovative 

construction materials 

15 11 4 3 2 35 139 3.97 6 

Water conservation and quality                   

a. Efficient landscaping techniques 17 13 2 3 0 35 149 4.26 3 

b. Installation of waterless urinals 6 15 9 5 0 35 127 3.63 6 

c. Reuse of bathwater 9 16 6 4 0 35 135 3.86 4 

d. Designing for rainwater reuse 17 13 5 0 0 35 152 4.34 1 

e. Increasing the efficient use of 

groundwater 

14 16 5 0 0 35 152 4.34 1 

f. Endorsing the use of grey water 

(kitchen water). 

5 20 10 0 0 35 135 3.86 4 

 

Waste minimization 

                

a. Optimizing the reuse and 

recycling  of materials 

20 15 0 0 0 35 160 4.57 1 

b. Proposing modular construction 12 18 4 1 0 35 146 4.17 3 

c. Encouraging the use of 

prefabricated components. 

16 14 2 3 0 35 148 4.23 2 

 

Indoor Environmental Quality 

         

a. Integrating low emission 

material  

18 12 3 2 0 35 151 4.31 3 

b. Enhanced mechanical ventilation 

systems 

10 19 4 0 2 35 140 4.00 6 

c. Efficient heating and hot water 

systems 

12 18 4 1 0 35 146 4.17 5 



 

 

International Journal of Environmental Design & Construction Management  

                   Published by Cambridge Research and Publications 

 

                                                                  IJECM ISSN-2325-9884(Print) 

 

 

69 

Vol. 19 No. 4 

September, 2020. 

d. Properly designed natural 

lighting system 

20 10 5 0 0 35 155 4.43 2 

e. Provision for natural cross 

ventilation  

22 13 0 0 0 35 162 4.63 1 

f. Passive solar designing 14 18 3 0 0 35 151 4.31 3 

Sustainable site design                 

a. Assessing site layout 

(orientation, shape and design) 

for a passively designed building 

18 12 3 2 0 35 151 4.31 2 

b. Landscaping to influence 

aesthetics, air quality and 

climate modification.  

15 18 2 0 0 35 153 4.37 1 

c. Hard surfacing to minimize 

flooding. 

10 18 4 3 0 35 140 4.00 3 

d. Integrating building surfaces 

such as green roofs, climbers 

etc to deliver biodiversity issue.  

10 18 4 3 0 35 140 4.00 3 

Energy efficiency                 

a. Use of renewable energy 

sources 

19 10 3 3 0 35 150 4.29 1 

b. Optimization of building 

orientation which maximizes 

natural day lighting/ventilation 

18 10 5 2 0 35 149 4.26 2 

Social measures                   

a. Community engagement 8 18 6 3 0 35 136 3.89 3 

b. Client involvement 10 15 3 4 3 35 130 3.71 5 

c. Participation of local labor 10 18 6 1 0 35 142 4.06 2 

d. Health and Safety 13 17 1 3 1 35 143 4.09 1 

e. Satisfaction of Tenants 9 18 4 2 2 35 135 3.86 4 

Economic measures                   

a. Designing for prefabrication to 

minimize operational costs 

17 11 4 3 0 35 147 4.20 3 
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b. Designing for efficient energy 

utilization to reduce initial 

capital costs 

17 12 5 1 0 35 150 4.29 2 

c. Ensuring ground investigation 

for investment purposes 

10 18 5 2 0 35 141 4.03 6 

d. Optimizing the use of renewable 

energy to reduce electricity 

purchases 

18 9 0 1 0 28 128 4.57 1 

e. Designing for Mechanical 

systems of ventilation to reduce 

running costs 

20 6 4 5 0 35 146 4.17 4 

f. Consideration of life cycle 

costing 

13 17 1 3 1 35 143 4.09 5 

g. Provision for phased 

construction 

7 18 5 2 3 35 129 3.69 7 

Source: Field Survey, 2019 

 

According to table 1.0, respondents were asked of the significance of materials 

selection and specification as a sustainable measure at the pre-contract stage. 

‘Prescribing low energy material and use of eco-friendly materials were found 

to be the major strategies with 4.43 mean value respectively.  

‘Applying materials with low health risk and pollution’ with 4.37, 

‘Recommending the use of locally available materials’ with 4.11, ‘Utilizing 

potential of non-conventional materials’ with 4.09, ‘Specifying innovative 

construction materials’ with 3.97. Thus, ‘prescribing low energy material and 

use of eco-friendly materials’ were found to be the major sustainable measures 

at the pre-contract stage. 

Furthermore, respondents were asked of the significance ofWater conservation 

and qualityduring design stageas sustainable measures at the pre-contract stage. 

‘Designing for rainwater reuse and  Increasing the efficient use of groundwater’ 

were found to be the key measures with mean value of 4.34, followed by 

‘Efficient landscaping techniques’ with 4.26, ‘Reuse of bathwater and 

Endorsing the use of  greywater (kitchen water)’ with 3.86 respectively and 

‘Installation of  waterless urinals’ with 3.63.As a result, ‘Designing for 
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rainwater reuse and  Increasing the efficient use of groundwater’ were found to 

be the key measures for water conservation and quality. 

In addition, respondents were asked of the significance of waste minimization 

as a sustainable measure at the pre-contract stage. ‘Optimizing the reuse and 

recycling of materials’ was found to be the major sustainable measure at the 

pre-contract stagewith mean factor of 4.57, followed by ‘Encouraging the use 

of prefabricated components’ with 4.23 and lastly ‘Proposing modular 

construction’ with 4.17. Hence, ‘Optimizing the reuse and recycling of 

materials’ was found to be the major sustainable measure at the pre-contract 

stage. 

Also, respondents were asked of the significance of Indoor Environmental 

Quality during design stage as a sustainable measure at the pre-contract stage.   

Respondents agreed that ‘Provision for natural cross ventilation’ is number one 

measure to be considered with mean of 4.63, followed by ‘Properly designed 

natural lighting system’ with 4.43, ‘Integrating low emission material and 

‘Passive solar designing’ with 4.31, ‘Efficient heating and hot water systems’ 

with 4.17 and lastly ‘Enhanced mechanical ventilation systems’ with 4.00. As 

such, ‘Provision for natural cross ventilation’ is number one measure to be 

consideredas a sustainable measure at the pre-contract stage. 

Also, respondents agreed that ‘Landscaping to influence aesthetics, air quality 

and climate modification’ is paramount to achieve sustainable site design during 

design stage with mean value of 4.37, followedby ‘Assessing site layout 

(orientation, shape and design) for a passively designed building’ with 4.31,’ 

Hard surfacing to minimize flooding and Integrating building surfaces such as 

green roofs, climbers to deliver biodiversity issues’ with 4.00 respectively.In 

view of the above, respondents regarded ‘Landscaping to influence aesthetics, 

air quality and climate modification’ as very importantas a sustainable measure 

at the pre-contract stage. 

Furthermore, respondents were asked of the significance ofenergy efficiency 

during design stage to achieve sustainability. Respondents agreed that ‘Use of 

renewable energy sources’ is the major factor to be considered with highest 

mean of 4.29, followed by ‘Optimization of building orientation which 

maximizes natural day lighting/ventilation’ with 4.26. Hence, use of renewable 

energy sources is the main sustainable measure at the pre-contract stageto 

achieve energy efficiency. 
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Moreover, respondentswere asked of the significance ofeach social measure 

during design stage as a sustainable measure at the pre-contract stage. 

Respondents agreed that ‘Health and Safety’ is the ideal measure to be taken 

into consideration with 4.09 mean value, after that ‘Participation of locallabor’ 

with 4.06, ‘Community engagement’ with 3.89, ‘Satisfaction of Tenants’ with 

3.86, ‘Client involvement’ 3.71. This indicates that ‘Health and Safety’ is the 

number onemeasure to be considered as a sustainable measure at the pre-

contract stage. 

Lastly, respondents were  asked  which economic measures are significant as a 

sustainable measure at the pre-contract stage ‘Optimizing the use of renewable 

energy to reduce electricity purchases’ was agreed upon to be the most essential 

economic  factor having the highest mean value of 4.57, secondly, ‘Designing 

for efficient energy utilization  to reduce initial capital costs’ with 4.29,followed 

by ‘Designing  for prefabrication to minimize operational costs’ with 4.20, 

‘Designing for Mechanical systems of ventilation to reduce running costs’ with 

4.17, ‘Consideration of life cycle costing’ with 4.09 ,‘Ensuring ground 

investigation for investment purposes with 4.03,’ Provision for phased 

construction’ with 3.69. Thus, use of renewable energy is the most essential 

economic measure to be considered as a sustainable measure at the pre-contract 

stage. 

Table 2.0: Challenges Encountered in Adopting Sustainable Measures at 

Pre-contract Stage 

Variables Frequency of responses     

  5 4 3 2 1 ∑f ∑fx Mean     Ranking 

a. Low level of acceptance 

of the concept 

15 12 6 0 2 35 143 4.09  4 

b. Knowledge and skill gap 

in sustainable design 

and construction 

17 15 3 0 0 35 154 4.40  1 

c. Low level of acceptance 

by the people in respect 

to uses of alternative 

construction materials 

12 18 5 0 0 35 147 4.20  3 

d. Limited access to 

information about 

9 20 1 3 2 35 136 3.89  6 
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sustainable design and 

development 

e. Inadequate support 

from government in 

terms of planning and 

policy making 

18 12 2 3 0 35 150 4.29  2 

f. Lack of appropriate 

guidelines, codes, 

standards and 

implementation 

strategies 

12 17 4 0 2 35 142 4.06  5 

g. Inadequate research 

and development 

10 20 3 2 0 35 143 4.09  4 

h. Unsuitable 

procurement systems. 

3 16 11 5 0 35 122 3.49 7 

Source: Field Survey, 2019 

 

Respondents agreed that “Knowledge and skill gap in sustainable design and 

construction” is the major challenge to the adoption of sustainable measure at 

the pre-contract stagewith mean value of 4.40, followed by “Inadequate support 

from government in terms of planning and policy making” with 4.29, ‘Low 

level of acceptance by the people in respect to uses of alternative construction 

materials’ with 4.20, ‘Low level of acceptance of the concept and Inadequate 

research and development’ with 4.09 respectively, ‘Lack of appropriate 

guidelines, codes, standards and implementation strategies’ with 4.06, ‘Limited   

access to information about sustainable design and development’ with 3.89 and 

‘Unsuitable procurement systems’ with 3.49. This indicates that “Knowledge 

and skill gap in sustainable design and construction” is the major challenge to 

the adoption of sustainable measure.  

 

Discussion 

The study established that for sustainability to be achieve in design stage,low 

energy materials should be prescribed and eco-friendly materials should be 

used.This is in line with Samer, (2013).The study also established 

thatoptimizing the reuse and recycling of materials goes a long way in achieving 

sustainable design. This agrees with (Nwachukwu et al.,2016). The is followed 
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by Provision for natural cross ventilation, landscaping to influence aesthetics, 

air quality and climate modification which agrees with (Gupta,2017)  

Findings in table 1.0 reveals that “Health and Safety” is most paramount in 

terms of social measures of sustainability at design stage. This is followed by 

“Participation of Local Labour” as well as community engagement. This is in 

tune with Mohammed, (2017).  

 

Conclusion 

The need for sustainability at design stage is paramount as it involves various 

measures so as to be achieved.low energy material and Use of eco-friendly 

materials, designing for rainwater reuse and increase the efficient use of 

groundwater, Optimizing the reuse and recycling of materials, and the least 

being optimizing the use of renewable energy to reduce electricity purchases 

are the main measures to be considered at design stage to attain sustainability. 

Increase demand for renewable technologies, reducing operational and 

maintenance costs and the least being creating healthy and comfortable 

environment among others were one of the major benefits of 

sustainability.However, knowledge and skill gap in sustainable design and 

construction were outlined as the major challenges of the concept. 

 

Recommendation  

1. Government practitioners should enlighten client on the benefits of 

achieving sustainability. 

2. Sustainability concept should be included in tertiary institutes 

curriculum. 

3. In other to attain sustainability at design stage, Government should 

endorse law that will implement it and sanctions if not abide to. 
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