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Introduction
Physical infrastructure are facilities that meet 
the need for water and food, energy, jobs, well-
being, and other human services. Infrastructure 
is a component of contemporary society 
(Organisation for Economic Cooperation 
and Development, 2015). It is the backbone 
of several economic accomplishments. 
Dithebe et al. (2019) and Manu et al. (2021) 
affirmed that governments are the major 
client of physical infrastructure development. 

Thus, basic infrastructure project delivery is 
germane to economic growth, especially in 
developing countries. This includes power, 
roads, dams, hospitals, schools, railways, and 
telecommunication (Ebekozien et al., 2022a). 
Asiedu et al. (2021) asserted that infrastructure 
projects are critical drivers toward accomplishing 
the United Nations Sustainable Development 
Goals linked with infrastructure. The United 
Nations Economic and Social Council (2016) 
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The procurement phase is pertinent to the infrastructure project lifecycle. 
Green Procurement (GP) through Green Infrastructure (GI) may enhance 
the sustainability of construction projects. Hence, GP is utilised in an effort 
to achieve Sustainable Development Goals (SDGs) related to sustainable 
infrastructure through the tendering or contractor selection process. There is 
a paucity of studies concerning Green Infrastructure Procurement (GIP) in 
Nigeria’s construction industry. Thus, this research investigated the level and 
perceived hindrances facing the implementation and identified measures to 
improve GIP applications in Nigeria’s tendering process. The study employed 
a qualitative approach via virtual interviews to accomplish the study’s 
objectives. Twenty-six interviewees were engaged via a convenient sampling 
technique and achieved saturation at the 23rd interviewee. The study utilised a 
thematic method to analyse the collected data. Results show that GIP practice 
is low in the Nigerian construction industry. Possible barriers were identified. 
Developing an institutional framework to set standard guidelines for Nigerian 
GIP, encouraging incentive mechanisms in government procurement to 
enhance GIP performance, and periodic monitoring of progress achieved 
to improve GIP were measures suggested to improve GIP implementation. 
The research will provide insight into GIP and stir relevant stakeholders, 
especially government authorities towards enacting policies and programmes 
that will improve achieving SDGs via promoting GIP at the early contract 
administration stage.

© UMT Press
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stated that infrastructure provision yields global 
results. By 2015, construction output worldwide 
may increase by 70% (Global Construction 
Perspectives and Oxford Economics, 2013). 
This is to bridge the infrastructure gap 
and improve achieving the SDGs. Public 
infrastructure procurement is pertinent in the 
delivery of public infrastructure. United Nations 
Office for Project Services (2010) described 
public procurement as activities comprising 
preparation, requests highlights, obtaining and 
solicitation of bids, assessment of bids, analysis 
and contracts award, contracting, and all stages 
of administration until delivery of the goods or 
services, contract’s end, or the useful life of an 
asset. 

This public infrastructure consumes a 
high amount of energy during construction, 
operation, and demolition, thus heightening the 
risk of air pollution, flooding, land degradation, 
and other harmful environmental problems 
(Ebekozien et al., 2022a). Energy used during 
a buildings’ life-cycle accounts for up to 40% 
of the world’s greenhouse gas (GHG) emissions 
(United Nations Environmental Programme, 
2009; Energy Information Administration, 
2014). Yeatts et al. (2017) opined that buildings 
consume higher energy globally. This includes 
developing and developed countries. They 
reported that 42% of the energy consumption is 
from structures and 35% emits GHG emissions 
in Europe. The European Commission (2007) 
and Cellura et al. (2014) reported that 50% of the 
electricity consumed and 36% of the country’s 
GHG emissions are linked with structures in 
the United States of America. Building energy 
consumption is above 50% in Malaysia and 
Nigeria (Hassan et al., 2014; Energy Commission 
of Nigeria, 2014). Masson-Delmotte et al. 
(2018) discovered that between 2030 and 2052, 
world temperatures might increase by 1.5oC. 
If not mitigated, climate change could worsen 
and threaten sustainable development. For 
better sustainable development, construction 
practitioners should consider environmentally 
friendly components during the procurement 
process (green procurement). This is the study’s 
core issue. 

Besides the authors’ preliminary findings 
presented at a conference in mid-2023, 
Alqadami et al. (2020) studied barriers facing 
GIP implementation in building projects in 
Malaysia, and researchers in Africa, for example, 
Ghana and Nigeria, have studied infrastructure 
procurement and green infrastructure, but not 
regarding green infrastructure procurement. 
Several studies (Yeatts et al., 2017; Opoku et 
al., 2019; Agyekum et al., 2020) focused on 
hindrances faced by green infrastructure projects. 
Besides Alqadami et al. (2020), they employed 
a quantitative method with insufficient in-depth 
measures to proffer solutions to the challenges. 
Mahamadu et al. (2018) and Ebekozien (2019) 
found a need for more quality and quantity of 
basic physical infrastructure. They affirmed 
that the procurement approach by the personnel 
contributed to the deficit in the quality and 
quantity of basic physical infrastructure. Their 
findings are corroborated by the World Bank 
(2013), which identified inadequate skills in 
the public procuring entities as a key barrier to 
infrastructure procurement. Asiedu et al. (2021) 
recommended eight infrastructure procurement 
skills to boost efficiency and competencies in 
Sub-Saharan Africa. 

In Nigeria, scholars (Onuoha et al., 
2017; Oyewole et al. 2019; Ahmad et al., 
2020; Ebekozien, 2020a) worked on green 
infrastructure procurement. Oyewole et al. 
(2019) examined developers’ readiness to 
invest in green infrastructure in Abuja. Ahmad 
et al. (2020) and Ercin and Yahuza (2020) 
identified various hindrances and user needs 
in green infrastructure in Nigeria. Wang 
(2022) affirmed that various governments 
had planned to promote Green Infrastructure 
Development (GID) as part of efforts to achieve 
the Sustainable Development Goals. Achieving 
the SDGs linked to infrastructure development, 
especially in developing countries, may be 
threatened if caution is not taken to embrace 
green infrastructure procurement to promote 
infrastructure greening. To ensure environment-
friendly infrastructure, sustainable infrastructure 
has been embraced along with sustainable 
development. The Environmental Protection 
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Agency (2014) described green infrastructure 
as “…the range of measures that use plant or 
soil systems, permeable pavement or other 
permeable surfaces or substrates, stormwater 
harvest, and reuse, or landscaping to store, 
infiltrate, or evapotranspiration stormwater 
and reduce flows to sewer systems or to surface 
water…” Pauleit et al. (2019) opined that 
green infrastructure comprises multifunctional, 
networked, and natural structures that accrue 
numerous advantages to the environment 
and society. Green infrastructure assists in 
proffering solutions to urban encumbrances. 
These solutions include embracing the transition 
to a green economy, biodiversity conservation, 
climate change adaptation, promoting social 
cohesion, and improving the city’s sustainable 
development. 

Therefore, green procurement may enhance 
construction project sustainability. The concept 
is understood as utilising environmental criteria 
in goods and services selection and assessment 
(Smith & Terman, 2016). Greening infrastructure 
procurement will support the infrastructure 
development capacity to accomplish the SDGs 
associated with infrastructure. How far this 
mechanism is employed during infrastructure 
procurement and how much hindrances GIP 
implementation faces are yet to be explored in 
developing countries. Thus, the study asks the 
subsequent question: What are the hindrances 
facing GIP initiatives in Nigeria’s construction 
projects? Preceding studies did not use a 
qualitative approach and it was not addressed 
in developing countries’ context as discovered 
in the reviewed literature. Besides filling the 
methodological gap, this study will enlighten 
and improve the theoretical background to the 
body of knowledge. Thus, green procurement 
may be a mechanism to promote SDGs linked 
with sustainable infrastructure provision 
via formulating environmental policies and 
programmes in the tendering process or 
contractor selection. The study investigates the 
perceived hindrances facing the implementation 
and recommends feasible measures to promote 
GIP applications in the Nigerian tendering 
process via the following objectives:

(i)	 To identify the relevance of GIP in the 
construction industry. 

(ii)	 To investigate the factors that could hinder 
GIP implementation in the construction	
industry. 

(iii)	To identify feasible measures to promote 
GIP applications in the construction 
industry. 

Green Infrastructure Procurement
Green Infrastructure (GI) has become one 
pertinent strategy for achieving sustainable 
development. GI is also known as Sustainable 
Infrastructure (SI). It is a term that became 
common after the International Federation of 
Consulting Engineers (FIDIC) released the 
‘State of the World: FIDIC Infrastructure Report’ 
in 2009 to raise awareness of the issues faced by 
the infrastructure sector. FIDIC (2012) identified 
that increasingly complex disasters, waste 
management, climate change, water scarcity, 
non-renewable resource depletion, urbanisation, 
and economic crisis as the issues that threaten the 
resilience of critical infrastructure and services. 
GI can effectively coordinate economic, social, 
and environmental development (De Valck et al., 
2019; Ying et al., 2022). The concept of green 
infrastructure is a vital knob in investigating 
the “harmonious coexistence between humans 
and nature” (Benedict & McMahon, 2002). 
Green infrastructure is a balance between nature 
protection and human construction, and artificial 
facilities (Ying et al., 2022). Besides, adapting 
to climate change (Geneletti & Zardo, 2016), 
improving stormwater management capacity 
(Raei et al., 2019), and alleviating heat island 
impact (Livesley et al., 2016), the concept 
advocates rebuilding green network via active 
maintenance (Ying et al., 2022). 

The complexity of modern infrastructure 
design and construction, coupled with the 
need for sustainable construction, redirects the 
procurement mechanism from the traditional to 
a sustainable procurement system. Chan et al. 
(2021) emphasised that sustainable construction 
ensures minimal negative environmental impact 
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and enhances optimum economic, social, and 
environmental benefits. Zainordin and Tan 
(2015) described sustainable construction 
as construction practices regarding material 
choice, environmentally friendly construction, 
and approaches and designs to advance 
performance and mitigate project load on the 
environment and wastage. Khan et al. (2018) 
opined that green procurement is also known 
as sustainable procurement. They affirmed that 
globally, governments are promoting sustainable 
procurement principles to improve efforts 
to meet SDGs associated with GIP delivery 
(Alqadmi et al., 2020).

There is an increase in embracing green 
procurement in the built environment. This is 
because the mechanism is a good tool for waste 
management and increasing product and service 
quality with consideration to environmental 
impact throughout the life cycle (Oyedokun 
& Garba, 2022). The procurement system, 
including green infrastructure procurement, 
faces malpractices and challenges. This includes 
an increased procurement cycle, supplier 
payment delay, contract inflation, and a high 
incidence of vested interest (Alqadmi et al., 
2020). Green procurement is conducted to work 
on the environmental concept of an inventory 
base with the help of green procurement drivers 
(Arisa & Muturi, 2016). They identified benefits 
with green procurement: Asset and operational 
efficiency, improved staff health and safety, 
worker engagement, advancement, green market 
support, reduced risks, improved public image, 
and increased profitability. These benefits 
encounter challenges, as Kimira et al. (2018) 
identified. They are high priced, there might be 
a deficit in knowledge to achieve them, absence 
of corporate commitment, accessibility issues, 
no acceptance of alternatives, buying habits, 
and low investment. Inadequate enforcement, 
insufficient knowledge, high cost, passive 
culture, lack of guidance and tools, and weak 
corporate commitments were identified by Khan 
et al. (2018) as the barriers confronting green 
procurement in the built environment industry.

Several scholars identified hindrances to 
green construction practices and initiatives, 
but there is a paucity of literature regarding 
GIP in developing countries, including 
Nigeria. Opoku et al. (2015) found a lack of 
incentives, training building and design teams, 
high investment costs, a lack of construction 
regulations and codes, higher costs, and risk-
adverse attitudes of stakeholders as barriers 
to green construction in the United Kingdom. 
Zuniga-Teran et al. (2020) identified innovation, 
financeability, socioeconomic considerations, 
regulatory pathways, and design standards as 
the key barriers facing GI implementation. In 
developing countries, Nigeria included, few 
studies have worked on barriers facing green 
construction implementation and practices. 
This includes Chan et al. (2018), Aghimien et 
al. (2018), Opoku et al. (2019), Oyewole et al. 
(2019), and Ercin and Yahuza (2020). In Chan 
et al. (2018), five clusters emerged from the 26 
identified barriers.

This includes cost and risk-related, 
knowledge and information-related, market-
related, government-related and human-related 
barriers. Oyewole et al. (2019) identified absence 
of government support, lack of integrated green 
building codes and regulations, lack of expertise, 
poor demand, and inadequate technology are 
barriers to green construction practices. Ahmad 
et al. (2020) identified the absence of key 
materials, lack of experts, absence of incentives 
and programmes from governments, and lax 
government policies as key barriers facing green 
construction practices. Hence, a comprehensive 
analysis of hindrances to GIP implementation 
in Nigeria’s construction industry using a 
qualitative research design method of enquiry 
and joining the views of experts are well-
intentioned. Table 1 summarises the potential 
barriers to GIP implementation. 

Research Method
The study employed phenomenology, a type 
of qualitative approach. Creswell and Creswell 
(2018) says that phenomenology emphasises 
interviewees’ proficiency and experience during 



 Andrew Ebekozien et al.			   682

Journal of Sustainability Science and Management Volume 21 Number 3, March 2026: 678-694

the interview. This study aligns with Elise 
and Hsu (2018) and Ebekozien et al. (2022a, 
2022b). Elise and Hsu (2018) adopted the same 
data collection method to investigate sectors’ 
green infrastructure governance roles. Similarly, 
Ebekozien et al. (2022a) used the same 
approach to investigate hindrances facing the 
construction of Nigerian hospitals using green 
building practices. The researchers employed 
virtual interviews to accomplish the study’s 
main aim. This is complemented by reviewed 
academic literature. The research engaged 26 
experts from Lagos and Abuja via a convenient 
sampling method, as presented in Table 2. It is 
a non-probability sampling method, where units 

or interviewees are selected for inclusion in the 
study’s sample (Creswell & Creswell, 2018). 

The study achieved saturation at the 23rd 

participant. The participants are experienced 
in green and sustainable construction. Lagos 
and Abuja are known for large construction 
activities (Ebekozien & Aigbavboa, 2021). The 
participants’ locations, number of employees, 
ranks, and years of experience were stated 
in Table 2. The researchers concealed the 
participants’ identities for privacy reasons. 
This aligned with Ibrahim et al. (2022) and 
Jaafar et al. (2021). The 26 participants 
include infrastructure contractors, the design 

Table 1: Summarised potential barriers to GIP implementation in Nigeria’s construction industry

No. Barriers Authors
1 Attitude of experts Chan et al. (2016), Ebekozien et al. (2022a)
2 Overall cost of alternate energy sources Aghimien et al. (2018),
3 Cost of green building technologies Aghimien et al. (2018), Chan et al. (2016, 

2018), Zuniga-Teran et al. (2020)
4 Lack of incentives Aghimien et al. (2018), Chan et al. (2018), 

Ahmad et al. (2020)
5 Lax financing systems Parr et al. (2016), Aghimien et al. (2018), 

Chan et al. (2018), Zuniga-Teran et al. (2020)
6 Absence of local green building materials Shen et al. (2017), Chan et al. (2018)
7 Absence of local institutes to facilitate R & D of 

green buildings
Chan et al. (2018)

8 Absence of client’s awareness regarding benefits Chan et al. (2016), Ebekozien et al. (2022a)
9 Absence of expertise and design standards Chan et al. (2016), Parr et al. (2016), Ahmad et 

al. (2020), Zuniga-Teran et al. (2020)
10 Lack of green building rating systems and labelling 

programmes
Chan et al. (2018)

11 Lack of green housing databases and information Chan et al. (2018)
12 Absence of green building codes and regulations Chan et al. (2018), Lindley et al. (2018), 

Zuniga-Teran et al. (2020), Ebekozien et al. 
(2022a)

13 Conflicts of interests among stakeholders’ Love et al. (2012)
14 Resistance to change from the use of conventional 

technologies
Chan et al. (2016)

15 Inadequate promotion of green building 
technology by government

Aghimien et al. (2018), Chan et al. (2018)

16 Risks and uncertainties involved in adopting new 
technologies

Chan et al. (2016), Lindley et al. (2018)

Source: Modified from various sources in Table 1
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team, selected public and private clients, and 
policymakers from government ministries, 
departments, or agencies. The study utilised 
a thematic approach to analyse the data. The 
virtual interviews lasted 45 minutes on average 
and were conducted between January 2023 and 
March 2023. The interviewees were engaged 
with questions within the stated objectives. The 
study coded the collated data. Seventy-nine 
codes emerged from the coding, and three main 
themes were found from the sub-themes that 
were divided into 12 clusters. 

Findings and Discussions
The section presents findings and discussions to 
proffer answers to the study’s objectives.

Theme 1: Relevance of GIP 
Construction projects via GIP can improve 
environmental, social, and economic 
development. Despite the significance of GIP 
in achieving sustainable development, there are 
few studies concerning its relevance, especially 
in developing countries such as Nigeria. Thus, 

Table 2: Description of the participants’ background

ID Company Location Employees Years of Experience Participant Rank
P1 Large 

Infrastructure 
Contractors

Abuja

340 21 Safety Manager
P2 340 19 Management staff
P3 370 23 Operation Director
P4 Medium 

Infrastructure 
Contractors

65 28 Project Coordinator
P5 65 17 Director
P6 60 24 CEO
P7 Arch Firm 3 24 Partner
P8 Eng Firm 4 20 Partner
P9 QS Firm 3 20 Senior Partner
P10 Public Client 22 Govt agency
P11 Private Client 12 1st generation bank
P12

Govt. Rep
15

Senior staff
P13 18
P14 Large 

Infrastructure 
Contractors

Lagos

300 24 Management staff
P15 370 23 Operation Director
P16 300 20 Site Manager
P17 Medium 

Infrastructure 
Contractors

55 17 Head, Engineering
P18 60 29 Managing Director
P19 60 23 Quality Controller
P20 Arch Firm 3 20 Project Designer
P21 Eng Firm 6 34 Director
P22 QS Firm 3 35 MD
P23 Public client 22 Govt agency
P24 Private client 18 Plastic company
P25

Govt. Rep
24

Senior staffP26 22
Source: Authors work
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this sub-section presents the interviewees’ 
opinion regarding GIP relevance to the Nigerian 
construction industry and by extension, to 
other developing countries that may embrace 
GIP in the future. Findings agree that the 
relevance of GIP in the 21st century is driven 
by technological innovation and the desire for 
sustainable development to mitigate climate 
change and other environmental hazards, cannot 
be over-emphasised. Thirteen benefits of GIP 
in the construction industry emerged. This 
includes coordinating between nature protection 
and human construction, maintaining and 
rebuilding green networks, promoting climate 
change adaptation, improving stormwater 
management capacity, alleviating the heat 
island effect, providing economic advantages 
to surrounding areas, and promoting the 
construction project prosperity and sustainable 
development (majority). Other benefits are 
reducing environmental pollution (P3, P12, 
P23, and P26), offering natural life support 
system for the environment (P1, P11, P14, 
P18, and P22), providing an ecological base for 
sustainable environment (P6, P9, P14, P20, and 
P25), providing opportunities of getting close 
to nature (P4, P7, P13, and P22), enhancing 
landscape aesthetics (P1, P7, P9, P15, P21, P24, 
and P26), and improving social well-being and 
human health via an improved environment (P3, 
P5, P13, P16, P19, and P23).

Regarding coordinating between nature 
protection and human construction, Participant 
P26 says, “…GIP significance, if fully 
implemented in developing countries such as 
Nigeria that is behind in green construction 
practices, will reawaken the need to protect 
nature for today and the future, irrespective of the 
proposed projects…” Findings agree with Zhai 
(2012) and Ying et al. (2022). They identified 
coordination between nature protection, human 
construction, and artificial facilities as a key 
benefit of green infrastructure. Infrastructure 
naturally supporting the environment should be 
encouraged to achieve sustainable development 
(P14, P21, and P25). Ying et al. (2022) affirmed 
that American and European countries are 
leading in green infrastructure. They agreed that 

a relationship exists between human health, the 
ecosystem, and green infrastructure. Similarly, 
the findings agree with Sun et al. (2019) and 
Wolf et al. (2020). They opined that besides 
green infrastructure improving social well-being 
and human health, it enhances the environmental 
quality and promotes prosperity and sustainable 
development. Participant P4 says, “…GIP can 
improve the Nigerian construction industry 
via opportunities to get close to nature and 
protect the future environment for the next 
generation…” Findings agree with Raei et al. 
(2019). They found that green infrastructure 
mitigates environmental pollution and improves 
stormwater management capacity. This is 
pertinent because of the rapid development 
of urbanisation and the need to control large 
volumes of rainwater runoff. The urban 
rainwater pipe system can assist in achieving 
this task better than the traditional stormwater 
pipe network. Zhang and Chui (2019) asserted 
that the green infrastructure stormwater pipe 
network is multifunctional. This is germane to 
improving sustainable development. 

Theme 2: Perceived Factors
There needs to be more literature regarding 
GIP in the built environment, especially in 
developing countries like Nigeria. Findings 
show that despite the benefits of GIP such 
as biodiversity conservation, climate change 
adaptation, promotion of social cohesion, 
and improvement in achieving sustainable 
development of the city, the level of GIP 
adoption is low with diverse barriers. Hence, 
this sub-section lists the barriers influencing 
GIP applications in the built environment as 
identified by the research participants. Twelve 
perceived factors hindering GIP implementation 
in the built environment emerged. This includes 
high initial cost, client attitude towards green 
infrastructure, deficiency in knowledge, absence 
of corporate commitment, accessibility issues, 
and no acceptable alternatives. Other factors 
include buying habits, low investment, passive 
culture, insufficient guidance, lack of tools, and 
regulatory compliance issues. From the twelve 
identified barriers, high initial cost, deficiency in 
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knowledge, absence of corporate commitment, 
low investment, and regulatory compliance issues 
were the most frequently mentioned among the 
participants. These findings agree with Zuniga-
Teran et al. (2020). They found that innovation, 
finance ability, socioeconomic considerations, 
regulatory pathways, and design standards 
as the key barriers to GI implementation. The 
absence of an all-inclusive sustainability policy 
in the Nigerian built environment has not helped 
matters (majority). Participant P4 says, “…I 
doubt if there is a functional and enforceable 
policy regarding GIP in Nigeria. The Public 
Procurement Act emphasises cost-effectiveness, 
quality, and time but is silent regarding 
sustainable construction…” 

Participant P6 says, “…are we ready for 
GIP? How many staffers in the procurement 
department of ministries/departments/agencies 
understand the basic concept of green practices? 
Do we have the capacity to formulate product 
specifications and environmental policy tools 
for efficiency and green practice innovation? 
Besides the multinational construction 
companies, how many indigenous companies 
like ours have green experts? The same question 
goes to the procuring entities, how many 
entities have procuring managers with skills to 
formulate product/service specifications? These 
and many more questions deserve answers…” 
Findings agree with Zuniga-Teran et al. (2020), 
who discovered that GI contributions to urban 
resilience would be appreciated better if 
mainstream stakeholders understood the industry 
and design professions. They identified design 
standards as one of the key barriers to effective 
GI implementation in the industry. Alqadami et 
al. (2020) agree that among the barriers to GI 
implementation are the higher initial cost of eco-
products and services, including implementing 
sustainable procurement, lax legislation 
to implement sustainable procurement 
mechanisms, and lax green procurement 
internal management structures, especially for 
medium and small-scale contracting firms. They 
found that the higher the cost of eco-products 
and services, higher sustainable procurement 
costs, the gap between policy formulation and 

infrastructure project delivery, lax legislation, 
funding support, insufficient capacity to 
innovate green solutions, and lack of client 
demand as top barriers that may hinder green 
procurement adoption in infrastructure projects. 
Findings show that key stakeholders’ roles 
and commitment will mitigate most of these 
barriers. For example, inclusive integration 
and enhancing policy formulation and actual 
infrastructure project delivery will improve GIP 
awareness and increase usage in the Nigerian 
construction industry. 

Theme 3: Identified Measures
The sub-section presents measures to improve 
GIP applications in the Nigerian construction 
industry. GIP implementation cannot be 
successful without key stakeholders, especially 
the government taking the lead role, followed by 
the construction companies via integrated policy. 
This is pertinent to sustainable development, 
especially in developing countries like Nigeria. 
Ten measures to promote GIP implementation 
in the built environment emerged. This includes 
more financial capacity for alternative materials, 
public awareness regarding environment 
conservation, acquiring organisational 
assistance via innovation, encouraging GIP 
via incentives and collaboration, and self-
evaluation (benchmarking, monitoring, and 
reviewing). Other measures include fostering 
an implementation system, test-run green 
procurement programmes, deliberate audits 
to evaluate sustainment with appropriate 
technologies, upskilling and reskilling 
personnel, and developing an institutional 
framework regarding their regulations and 
rules of operations. From the 10 measures, 
more financial capacity for alternative 
friendly materials, public awareness regarding 
environment conservation, encouraging GIP via 
incentives, upskilling and reskilling of personnel, 
and developing an institutional framework were 
most frequently raised among the participants 
as measures to promote GIP implementation 
usage in the Nigerian construction industry. 
An institutional framework with a functional 
legislative sustainable procurement policy driven 
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by competent procurement managers managing 
public entities cannot be overemphasised to 
achieve a fruitful GIP implementation in the 
construction industry. 

Participant P1 says, “…we are far behind 
compared to some developing countries such as 
Malaysia that have recorded success in green 
construction. We have a lot to put in place, 
including locally based rating tools and green 
certification of infrastructure awareness…. 
Many construction practitioners know nothing 
about green infrastructure and cannot tender 
based on green procurement…” The findings 
agree with Ebekozien et al. (2022a). They found 
that awareness among industry players about 
the green certification of buildings is low and 
suggested inclusive awareness and sensitisation 
of green building features and certification. 
Regarding practitioners’ awareness of the need 
for stakeholders to conserve the environment 
for the future, irrespective of the infrastructure 
development and more funding for friendly 
alternative materials, these findings agree with 
Oyedokun and Garba (2022). 

This study advocates for conserving 
the infrastructure environment via green 
infrastructure procurement. Participant P22 
says, “…green procurement is practically 
driven, and involving a green acquisition 
programme implies changing procedures and 
methodologies. It is a cycle with explicit needs 
and targets individuals…” For self-assessment, 
test-run green procurement, and evaluation 
sustainment, these findings agree with 
Ramakrishnan et al. (2022). They emphasised 
that a pilot programme is germane to give 
sensible inclusion with purchasing green items 
and firms and complemented with green norms. 
Participant P26 says, “…stakeholders should not 
underrate the need for upskilling and reskilling 
of the personnel because several findings show 
that inadequate skills hinder infrastructure 
procurement…” Results aligned with Asiedu et 
al. (2021). They discovered that infrastructure 
procurement staffers have low skills and 
suggested eight main skills to enhance their job. 
Findings show that incentives to construction 

practitioners to embrace GIP and integrated 
institutional framework are key measures to 
promote GIP implementation. Findings agree 
with Sanchez et al. (2014) and Zuniga-Teran et 
al. (2020). They suggested incentives to reduce 
greenhouse gas emissions in road construction 
contracts. Also, findings suggest bridging the gap 
between policy formulation and infrastructure 
project delivery. This is key to mitigating the 
client’s attitudes towards green infrastructure 
and promoting green implementation. 

Implication and Benefit
Findings reveal that developing countries, a case 
study of Nigeria, need to learn from countries that 
have positively impacted green infrastructure 
and GIP. The benefits of GIP to the construction 
industry cannot be overemphasised, especially 
its role in mitigating environmental challenges 
and improving urban sustainable development. 
GIP also reveals promise in improving urban 
resilience via ecosystem services quality and 
reduced energy consumption in construction 
projects. This, by extension, will improve the 
well-being of urban GI users and develop more 
resilient communities (Liu et al., 2016). This 
is because GIP can be seen as the innovative 
combination of artificial and natural structures 
envisioned to achieve explicit resilience goals 
with a supported procurement system driven 
by the principle of digitalisation (Staddon et 
al., 2017). These goals include public health, 
flood/drought management, facilitating new 
regulations, promoting politics of climate 
change, and sustainable development via holistic 
mechanisms. Findings intend to motivate 
stakeholders, especially GI policymakers, to re-
evaluate the political commitment to invest in 
GI. This can become an enabler in mitigating 
financial challenges and supporting innovation 
to benefit the wider society in the 21st century. 
The study also identifies measures to improve 
GIP applications in the construction industry. 

Regarding the practical implications, the 
proposed policies will improve GIP applications 
in developing countries’ construction industries, 
using Nigeria as a case study. Besides the 
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environmental, social, and economic benefits of 
GIP in the construction industry, harmonising 
nature protection and human construction, 
advocating active maintenance and rebuilding 
of green networks, promoting climate change 
adaptation, improving stormwater management 
capacity, alleviating heat island effect, 
stimulating the local economy, promoting 
prosperity and sustainable development of 
the construction project, and improving social 
well-being and human health via enhancing 
environmental quality, this study is among a few 
to conduct an in-depth analysis of the supposed 
challenges affecting GIP implementation in 
Nigeria’s construction industry. Also, scholarly 
literature on the challenges of GIP has been 
lacking, especially in developing countries’ 
context. This study will fill the theoretical gap. 

Findings intend to support and offer a 
rich insight into GI. This is because of the 
relationship between GI and sustainable 
development. Promoting GI via GIP can assist 
in improving Nigeria’s Leadership in Energy 
and Environmental Design (LEED) and green 
institutionalisation to address compliance issues 
and standards, including regulations and capacity 
building. The identified recommendations are 
useful to the GI policymakers and construction 
contractors or housing developers. It would 
enhance their decision-making regarding GI and 
improve accomplishing GIP implementation 
during the early stage of the pre-contract. This 
is a component of the study’s implications. 
Regarding the study’s relevance to sustainable 
development, it intends to promote GI usage via 
GIP as one mechanism to reduce the negative 
impact of climate change. This can be achieved 
through proactive and pragmatic government 
policies to embrace GI and include GIP in the 
tender document. The use of GI via GIP in the 
construction industry can improve the well-
being of the users and sustainable infrastructure 
projects, save construction and maintenance 
costs, and mitigate environmental dilapidation. 
The study was conducted within the context 
of “GIP in Nigeria’s construction industry”. 
However, the results and emerging suggestions 

will be insightful to GI policymakers and other 
stakeholders in other developing countries with 
similar GIP challenges.

Study’s limitations and Areas for Future 
Studies 
The study’s main limitations are the 
methodological approach and its limited 
coverage to two commercial hubs in Nigeria. 
These limitations do not negatively influence 
the findings because of the robust reviewed 
literature, and the covered locations were top-
ranked construction hubs in Nigeria. In the future, 
besides expanding the methodological approach 
and geographical scope, GIP studies should 
focus on the economic, social, and ecological 
impacts of GIP projects on urbanisation and 
how the concept will improve well-being and 
enhance urban resilience. 

Conclusions and Recommendations
This research investigated the perceived 
factors hindering GIP implementation and 
recommended measures to promote GIP 
usage in the built environment industry. The 
researchers collected data via virtual interviews 
and supplemented it with reviewed literature. 
The perceived factors that could hinder GIP were 
identified. Unless significant all-inclusive policy 
and integrated institutional changes are enhanced, 
these factors may continue challenging GIP 
implementation, especially in many developing 
countries. Regarding the implications, the 
study’s findings contribute to the paucity of GIP 
literature, especially in developing countries 
such as Nigeria, and would stir policymakers and 
other stakeholders to engage more in sustainable 
construction because it ensures minimal 
negative environmental impact and enhances 
optimum economic, social, and environmental 
benefits. GIP enhances environmentally friendly 
construction, approaches, and designs to advance 
performance and mitigate a project’s impact on 
the environment. The study recommends the 
following measures to promote GIP applications 
in the Nigerian built environment industry: 
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(i)	 Stakeholders, especially the government, 
should develop standardised international 
institutional framework procedures and 
best practices for green infrastructure 
procurement in Nigeria with key parties’ 
collaboration. This should include 
researchers, construction contractors, 
design teams, and clients. An integrated 
sustainability policy should be included 
in the Nigerian built environment. This is 
paramount and indicates a commitment 
statement from top management to 
conserving the environment while providing 
infrastructure. 

(ii)	 Innovation and stakeholders’ integrated 
participation are key to GIP implementation, 
especially in developing countries such 
as Nigeria. Potential innovations driven 
by technologies would enhance the 
multifunctional performance of GI and can 
assist in expanding networks and empower 
other stakeholders to embrace GI. The 
outcome would lead to improving urban 
resilience and strengthening communities. 

(iii)	The study recommends training and 
workshops on green infrastructure 
procurement for key public sector staffers 
via upskilling and reskilling to enhance 
the firm’s performance. It will enhance 
their competencies and capabilities to 
communicate clients’ environmental 
concerns during the prequalification process 
and ensure there is evidence of previous 
compliance or compliance’s ability during 
the contractor’s prequalification process. 

(i)	 The government should encourage GIP via 
incentives incorporated into the contracts 
and allow for milestone benchmarking, 
monitoring and reviewing. This can 
be addressed in the contract clauses 
emphasising sustainable construction. 
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Appendix 1: Virtual Interview Questions

Dear Participant,
Request for Virtual Interview
The procurement phase is pertinent to the infrastructure project lifecycle. Green Procurement 
(GP) through Green Infrastructure (GI) may enhance the sustainable development of construction 
projects. Hence, GP is utilised to improve achieving Sustainable Development Goals (SDGs) related 
to sustainable infrastructure through the tendering or contractor selection process. There is a paucity 
of studies concerning Green Infrastructure Procurement (GIP) in Nigeria’s construction industry. 
Therefore, the paper’s title is A Qualitative Approach to Investigate Green Infrastructure 
Procurement in the Construction Industry. Specifically, the researchers will achieve the stated 
aim through the following:

i.	 To identify the relevance of GIP in the construction industry. 

ii.	 To investigate the factors that could hinder GIP implementation in the construction industry. 

iii.	 To identify feasible measures to promote GIP applications in the construction industry.

Kindly note that the interview questions will be within the stated objectives. Responses provided by 
you will be collated and analysed together with that of other interviewees. It will make up the value 
and contribution to achieving the success of this work. Information provided will be treated with 
the greatest secrecy.

Hence, your valuable time and other answers to the questions will be highly cherished. 

With regards. 

Yours faithfully,

(Research Coordinator)
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BASIC QUESTIONS FOR THE PARTICIPANTS

1.	 Please, for record purposes, what is your organisation’s name and state located?

2.	 Please, what is your position in the organisation?

3.	 Can you tell us your years of work experience?

4.	 Please, are you knowledgeable regarding GI and GIP?

5.	 If yes to question 4, how can you describe the relevance of GIP in the construction industry?

6.	 As a stakeholder in the construction industry, how can you evaluate the current GI and GIP 
practice? 

7.	 Do you think there are perceived barriers facing GIP implementation in the construction 
industry?

8.	 If yes to question 7, what are the possible barriers?

9.	 If no to Question 7, why do you think so?

10.	 Please, what feasible measures can be used to promote GIP applications in the construction 
industry? 


