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ABSTRACT 

In the face of the rising cost of conventional buildings and relentless climate change, green buildings have 

been touted to ensure efficient resource maximisation and energy usage minimisation. However, there is 

a literature gap on green competencies for quantity surveyors towards the green building campaign. In 

this regard, this study aims to measure the relevance of the current and emerging green competencies 

required of quantity surveyors following the pathway guide of the RICS (Royal Institution of Chartered 

Surveyors). The study employed the quantitative research method in data gathering. Random sampling 

and questionnaires were administered to Quantity Surveying firms registered with QSRBN and CACin Lagos 

State. Descriptive statistics such as the measures of central tendency were used to analyse the data. The 

study discovered that competencies of utmost concern to enable Quantity surveyors to participate in green 

building are hard and soft valuation issues, expert advice on sustainable material selection, expert advice 

on environmental law and policy, sustainable valuation and expert advice on the financial impact of green 

buildings as imperative in fully giving the quantity surveyor the technical know-how to contribute and 

participate in green building advisory services.  Therefore, Urgent intervention is required for the extensive 

building of knowledge in these areas for AEC curricula and to develop capacity vital for professionals to 

participate in sustainable infrastructure delivery. 
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1. INTRODUCTION 

Global demand for infrastructure is continually on the rise, but not without concerns about the 

detrimental impact of buildings on the environment and its effect on climate change. The impact of 

construction processes on the environment ranges from Carbon emission (Lu, Wu, Chang & Li, 2017) to 

noise pollution (Lu, Le & Song, 2017), resource consumption (Chang, Soebarto, Zhao & Zillante, 2016) and 

waste generation (Lu et al., 2017). Emerging discourse on sustainability defined sustainable development 

as "development which fulfils the needs of the present without compromising the ability of future 

generations to meet their own needs" (Environmental Protection Agency, EPA, 2016). A vital component 

of this is the advent of green buildings, which aims at creating structures and processes that are 

environmentally responsible and resource-efficient from the inception through the whole life cycle of a 

building (EPA, 2016, Nguyen, Skitmore, Gray, Zhang & Olanipekun, 2017).  

 

Green buildings have been touted as the ultima solution to the hazardous implications of the conventional 

building system as they offer the prospect of; enhancing the health and comfort of users, toning down on 

energy consumption, maximise the use of resources and reducing environmental wastes and societal 

disturbances (Darko & Chab, 2016). Competence has been defined as the requisite knowledge, skillset, 

behavioural attitude and capability that enhances job performance (Aigbavboa & Thwala, 2019).  

 

Previous studies such as Darko & Chan (2016) have examined barriers to green building adoption and 

constrained implementation in the Nigerian construction industry, suggesting the Lack of 

Knowledge/Awareness as a critical component. To further extend knowledge in this area, it becomes 

imperative to examine the gap in the professional skill set needed to upskill Quantity surveyors for 
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participation in the green building process. However, Lu et al. (2017) identified interoperability of green 

building system in BIM, the limited ability of BIM application to support construction and operation phases 

of green projects, lack of clear industry codes for green building, low industrial acceptance of green BIM 

applications, low accuracy of BIM-based prediction models and lack of appropriate project delivery 

methods to leverage green BIM applications as six critical gaps in Green building learning. There is, 

however, no discussion of the professional competence skills needed to drive the execution of green 

building concepts on construction sites; an absence of this undermines any progress made in green 

building/ sustainable development.  

 

A better understanding of barriers to green building adoption, such as inadequate green learning and 

teaching outcomes, must be addressed to properly formulate strategies to overcome the challenges 

(Chan, Darko, Ameyaw & Owusu-Manu 2017). Resistance to change was identified by Chan et al. (2016) 

in a study conducted in the US as a pivotal barrier to the full adoption of green building. It becomes 

important to gauge the disposition or perception of quantity surveyors in the Nigerian built environment 

to green building vis a vis filling the gap on the paucity of studies on green competencies (Cabral & Dhar, 

2019; Dlimbetova, Zhylbaev, Syrymbetova, &Аliyeva 2016). Ganiyu, Oyewobi, Nwokobia and Sulaiman 

(2012) maintain that quantity surveying is dynamic. With the disruptive nature of the debate on 

sustainability and the increasing adoption of green buildings, the quantity surveyor as a major stakeholder 

in the construction industry must redevelop its competencies to match the knowledge requirement of 

environmental sustainability and green building. Therefore, the study's objectives are to identify critical 

competencies needed for quantity surveyors to participate in green building. 

 

2. LITERATURE REVIEW 

2.1 Green Building/Sustainability 

Sustainability focuses on three critical aspects; Social, Economic and Environmental, focusing more on the 

environmental and economic impact on the building's life cycle, leading to the adoption of green building 

systems (Zuo et al. 2016; Chan 2017). Over-exploitation of resources leading to alterations in global 

climate necessitated the advent of green buildings to deal with the increasing spate of greenhouse gas 

emission, depleting freshwater systems and natural resources (Olanipekun, Xia & Skitmore, 2016).  

Therefore, green building promotes the use of systems that maximise resources efficiently from the 

inception through the whole life cycle of a building (Olanipekun et al., 2016; Chan 2016).  

 

2.2 Quantity Surveyors Competence 

The Quantity Surveyor is a built environment professional charged with ensuring the resources of the 

industry are utilised to the best advantage of society by providing financial management for the project 

and cost consultancy services to the client and designers during the whole construction process (Dada, 

2014; Aigbavboa & Thwala, 2019). Competence training is essential to Quantity surveyors as gaining 

expertise in green building system development is comparable to other skills relevant to the professional 

knowledge of the Quantity Surveyors and engaging in transformative green building practices (Cole, 

2019). It becomes imperative that the professional quantity surveyor is upskilled within the four 

dimensions of green building literacy (GBL): knowledge of green building practices, practical skillset, affect 

and behavioural attitude (Cole, 2019). Jan, Lin, Shiao, Wei, Huang, and Sung (2012) used Roth (1992) study 

on environmental literacy to build a curriculum framework and evaluation tool for green building literacy. 

On the contrary, Cole (2019) maintains a lack of theoretical background on STEM education in major 

features of green building literacy. Shiao, Lin, and Sung (2013) claim that there have been significant 

increases in knowledge on green building systems, attitudes and behaviours towards them from pre- to 

post-course. However, Onososen (2019) established a critical dearth of green building literacy in a study 
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of Tertiary institution curriculums on green building literacy in schools offering Quantity Surveying in the 

Nigerian AEC sector.  

 

2.3 Green Competencies 

Recent studies by Cabral and Dhar (2019) outline green competencies as people's capacity to interact with 

the environment in a non-detrimental approach geared towards maximum and efficient use of resources. 

This must also be done with enormous eagerness (Steele, 1980). Invariably, green competence takes the 

holistic approach of ensuring the professionals is knowledgeable in resource conservation and 

environmental skills, meticulous of a lifestyle of environmental sustainability and creative in constantly 

innovating means to reduce the injurious effect of the building on the environment (Cabral & Dhar, 2019). 

Major features of competency in green building practices would indicate green building and knowledge 

skills, affective dispositions and green buildings, behaviours and green buildings was addressed by Cole 

(2019) into factual knowledge to include knowledge of the various components of green building design ( 

recycled content materials), conceptual knowledge focuses on awareness on the intricacies between 

elements in green building ( such as the appropriate siting of windows in cooling the building or the 

detrimental effect of glass facades for birds crashing into the building). Furthermore, Cole (2019) 

promotes the idea that skills imperative to the green building also includes; picking eco-friendly 

construction elements, investigating the performance of the design and properly operating green 

buildings. Dispositions and behaviours address the disposition of the built professionals to acquire green 

building literacy knowledge and skills vital to articulately engaging in green building practice.  

 

2.4 Dimensions of green competencies 

Green competencies constructs include green knowledge, green skills, green awareness, green attitudes, 

green abilities and green behaviour. 

 

2.4.1 Green knowledge and green skills 

Professional participation in green building development requires green building knowledge. According 

to Carbal and Dhar (2019), it encompasses general knowledge about the natural environment's processes, 

concepts, and relationships and the entire ecosystem. Environmental education in developing countries 

is invaluable to driving green building development (Goh & Balaji, 2016). As established by the 

Commonwealth Department of Education, Employment and Workplace Relations (DEEWR) (2011), green 

skills are "the professional and vocational skills, as well as the generic skills (such as sustainable 

approaches, innovation and problem solving) required for new green jobs and the greening of existing 

jobs across all industry sectors as a response to climate change and sustainability imperatives". At the firm 

level, the acquisition of green skills is essential for the engagement and involvement of professionals in 

ensuring the sustainable operations of the organisation (Wu, Thongma, Leelapattana& Huang 2016). 

 

2.4.2 Green abilities and green awareness 

Rajiani, Musa and Hardjono (2016) claims that the green abilities are achieved through the human 

resource management innovation in the firm in ensuring professionals have an easy learning process on 

the constructs of green education to improve job performance. They also support professionals in the 

built industry to enhance their performance and achieve conservation (Carbal & Dhar, 2019; Bürgener & 

Barth, 2018). Therefore, green awareness and engagement go beyond professional competence at the 

firm and individual levels into a state of contributing to the greater good of society. Green awareness is 

important to the community as it is vital to the professional. IT enables local communities to engage in 

approaches to ensure biodiversity conversation (Cabral & Dhar, 2019). Furthermore, He and Liu (2018) 

contends it establishes the consequences of air pollution in the community, enlighten on cost and risk 

associated with persistently pursuing conventional building methods, knowledge of energy consumption 
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and carbon footprint (Garcia, Cordeiro, Naas&Costa Neto 2019; Shrouf, Gong & Ordieres-Mere, 2017; 

Peng & Liu, 2016). 

 

2.4.3 Green attitude and green behaviour 

Studying the disposition or response of professionals to green building development is imperative to 

gauge the attitude towards adopting the emerging concept. Cabral and Dhar (2019) opine that green 

attitude refers to the feelings comprising of evaluative action to participate in environmental 

sustainability. The strongest the positive attitude towards the concept, the easier it is to introduce 

learning constructs and implementation to professionals (Ojo     2019, Casalo & Escario 2018). However, 

Wang (2016) contends that green behaviour encourages environmentally sustainable behaviour. This 

implies actions and works by individuals channelled towards ensuring sustainable environmental, 

economic, and social decisions. Green behaviour also denotes the usage of green products or participation 

in green building by professionals through using green products, reusable and recyclable products (Paco, 

Shiel & Alves, 2019; Cheng, Hu & Zhou, 2019). 

 

3. RESEARCH METHOD 

The study used a structured Questionnaire design in a quantitative research approach. Consequently, 

competency research in construction has relied on survey questionnaires to collect data from participants 

(Cabral & Dhar, 2019, Olanipekun et al., 2016). Hence, this study engaged a quantitative research method 

using a survey questionnaire. 

 

A structured questionnaire was used, which was designed to test the green competencies of quantity 

surveyors and their disposition to green building development. The elements of the population of quantity 

surveying firms in Nigeria though not statistically infinite, cannot be fully accessed. The randomness 

characteristics embedded in probability sampling (Cooper &Schindler, 2006) require that all firms be given 

equal opportunity to be part of the survey. A simple random sampling was done to administer the research 

instrument. 

 

Experts confirmed the validity of the questionnaire in built environment education, and the reliability test 

carried out through internal consistency test revealed the constructs were very good (Cronbach alpha 

value of 0.914). The study's direction was focused on examining competencies based on the perspective 

of most experienced quantity surveyors in Qs firms to guarantee quality responses based on expertise and 

years of experience. Therefore, the sample was obtained from a population of 56 quantity surveying firms 

in Lagos registered with the Nigeria Institute of Quantity Surveying (NIQS) and the Corporate Affairs 

Commission (CAC). The questionnaire was distributed via email, hand delivery and using an online survey 

(Google forms) with regards to the convenience of the participants.  

 

A total of 30 fully answered and valid responses were received, representing 83% of the population; the 

data collected were analysed using SPSS version 20.0. The constructs were analysed using descriptive 

statistics such as measures of central tendency. Secondly, Cronbach alpha values were calculated to 

ensure the internal consistency of each performance measure.  
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4  Data Analysis 

4.1 Mandatory Competencies 

These competencies are personal, interpersonal, professional practice and business skills required of a 

quantity surveyor (RICS, 2018). The participants were asked to indicate how relevant the skills are to green 

building/sustainable development. It was ascertained that Establishing clients' objectives, health and 

safety competencies and inclusive environments are highly relevant to quantity surveyors participating in 

sustainable developments. In contrast, other competencies in the mandatory competencies bracket were 

deemed of moderate relevance. 

  

Table 1:  Mandatory Competencies for Quantity Surveyors  

Mandatory Competencies  Mean Rating 

Inclusive environments; health and safety requirements, 

drafting of clauses on use of space 

4.89 High Relevance 

Health and safety; reviewing health and safety proposals as 

part of a contractor's tender, 

4.76 High Relevance 

Establishing clients' objectives 4.69 High Relevance 

Data management; using a computerised central project 

database 

3.82 Moderate Relevance 

Diversity, inclusion and team working; supply chain 

management 

3.75 Moderate Relevance 

Effective documentation 3.72 Moderate Relevance 

Conflict avoidance, management and dispute resolution 

procedures 

3.70 Moderate Relevance 

Accounting principles and procedures: role of the auditor 3.55 Moderate Relevance 

Ethics, Rules of Conduct and professionalism 3.53 Moderate Relevance 

 

4.2 Core Competencies for Quantity Surveyors 

Core competencies are the primary competencies required for a Quantity Surveyor to practice 

professionally (RICS, 2018). The participants identified design economics, Quantification and costing, 

commercial management, and construction technology as highly relevant to participation in green 

building/ sustainable development. In contrast, other core competencies have moderate relevance.  

 

Table 2:  Core Competencies for Quantity Surveyors  

Core Competencies  Mean Rating 

Design economics and cost planning; carrying out life-cycle 

costing, producing the order of cost estimates 

4.93 High Relevance 

Quantification and costing (of construction works; measurement, 

bill of quantities preparation). 

4.87 High Relevance 

Commercial management (of construction works) preparing cash 

flows, application of value engineering 

4.83 High Relevance 

Construction technology and environmental services 4.61 High Relevance 

Project finance (control and reporting); using risk management 

techniques 

3.75 Moderate 

Relevance 

Selecting the form of contract for the chosen procurement route, 

advising on the appropriate contractual method 

3.68 Moderate 

Relevance 

Compiling tender documents, implementing procurement routes, 

preparing and evaluating tender reports. 

3.59 Moderate 

Relevance 
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4.3 Optional Competencies for Quantity Surveyors 

Optional competencies are additional skill requirements from a list of competencies relevant to the area 

of practice (RICS, 2018). Sustainability was identified as highly relevant, while other optional competencies 

such as Capital allowances, project feasibility analysis, risk management, insurance, programing and 

planning and advertising as an expert witness were identified as a moderate relevance.  

 

Table 3: Optional Competencies for Quantity Surveyors  

Optional Competencies Mean Rating 

Sustainability; renewable energy options, determining 

the impact of sustainability issues on design and 

construction, carrying out a life-cycle cost 

4.76 High Relevance 

Capital allowances; presenting reports and 

documentation, advice on issues affecting acquisitions, 

disposals and developments. 

3.84 Moderate Relevance 

Project feasibility analysis; advising on the impact of 

cost, carrying out an appraisal 

3.72 Moderate Relevance 

Risk management 3.70 Moderate Relevance 

Insurance;  compiling cost data for an insurance claim 3.65 Moderate Relevance 

Programming and planning; 3.61 Moderate Relevance 

Due diligence; reviewing final accounts, checking 

compliance with loan agreements, reviewing interim 

valuations 

3.58 Moderate Relevance 

Advising as an expert witness, resolving disputes as a 

mediator 

3.52 Moderate Relevance 

 

4.4 DISCUSSION OF FINDINGS  

RICS (2018) classified competencies required of quantity surveyors into Mandatory, Core and optional 

competencies. Critical skills under these competencies vital to green building learning as identified from 

the survey are; Health and Safety learning, establishing client objective and inclusive environment as 

mandatory competencies. Core Competencies highly relevant are; design economics and cost planning, 

quantification and costing, commercial management and construction technology. Optional 

competencies which indicate additional skills requirement highly relevant are sustainability skills, 

including life-cycle costs, renewable energy options and determining the impact of sustainability issues 

on design and construction. The participants wholly agreed on the high relevance of skills such as; hard 

and soft valuation issues, expert advice on sustainable material selection, expert advice on environmental 

law and policy, sustainable valuation and expert advice on the financial impact of green buildings as 

imperative in fully giving the quantity surveyor the technical know-how to contribute and participate in 

green building advisory services. The knowledge of these skills would aid quantity surveyors in addressing 

the gaps in their skills and areas in need of upskilling to become certified green building experts. Green 

competencies are invaluable in promoting green building to enable quantity surveyors to offer expert 

green advice (Goh & Balaji, 2016). 

 

Green training is imperative to green awareness, as awareness is fostered through green training as 

training aids employees' consciousness on perception and attitude towards sustainable development 

(Mishra, 2017). 
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5. CONCLUSION AND RECOMMENDATION 

The results of the study proved that though quantity surveyors have the mandatory and core 

competencies to function as quantity surveyors, they cannot engage or participate in the sustainable 

building except upskilling in the emerging green competencies by acquiring skills in areas such as; hard 

and soft valuation issues, expert advice on sustainable material selection, expert advice on environmental 

law and policy, sustainable valuation and expert advice on the financial impact of green buildings as 

imperative in fully giving the quantity surveyor the technical know-how to contribute and participate in 

green building advisory services. This proves that green competencies training is essential to drive a 

holistic adoption of green building, which could be achieved through in-house firm-level training, 

professionals' bodies' seminars and conferences and certification courses by regulatory bodies and 

educational institutions with the required green curriculum.  

 

6. REFERENCES 

Aigbavboa C & Thwala, W. (2019). The Construction Industry in the Fourth Industrial Revolution, CIDB 

(Eds.): pp. 100–111. https://doi.org/10.1007/978-3-030-26528-1_11 

Albert-Ping, C. C., Darko, A., Olanipekun, A.O., & Ameyaw, E. E., (2017). Critical Barriers to Green Building 

Technologies Adoption in Developing Countries: The Case of Ghana. Journal of Cleaner Production. 

https://doi: 10.1016/jjclepro 2017.10.235.   

Bürgener, L., & Barth, M., (2018). Sustainability competencies in teacher education making teacher 

education counts in everyday school practice. Journal of Cleaner Production. 174,821e826.  

https://doi.org/10.1016/jjclepro.2017.10.263 

Cabral, C & Dhar, R. L, (2019) Green competencies: Construct development and measurement validation. 

Journal of Cleaner Production 235 (2019) 887e900 

Casal, L.V., & Escario, J.J., (2018). Heterogeneity in the association between environmental attitudes and 

pro-environmental behaviour: a multi-level regression approach. Journal of Cleaner Production 175, 

155e163. https://doi.org/10.1016/j.jclepro.2017.11.237 

Chan, A. P. C., Darko, A., Ameyaw, E. E., & Owusu-Manu, D. G. (2016). Barriers affecting the adoption of 

green building technologies. Journal of Management in Engineering, 33(3) doi:10.1061/(ASCE) 

ME.1943-5479.0000507. 

Chang, R.D., Soebarto, V., Zhao, Z.Y., & Zillante, G (2016) Facilitating the transition to sustainable 

construction China's policies.  Automation in Construction 83 134–148 147: J. Clean. Prod. 131 

(2016) 534–544. 

Cheng, H., Hu, X., & Zhou, R., (2019). How firms select environmental behaviours in China: the framework 

of environmental motivations and performance. Journal of Cleaner Production 208, 132e141. 

https://doi.org/10.1016/j.jclepro.2018.09.096. 

Cole, L. B. (2018). The teaching green building: Five theoretical perspectives. In F.W. Leal, R. Marans, & J. 

Callewaert (Eds.), Handbook of sustainability and social science research. World sustainability series 

(pp. 107–125). Cham: Springer. https://doi.org/10.1007/978-3-31967122-2_6. 

Cole, L. B. (2019) Green building literacy: a framework for advancing green building education Cole 

International Journal of STEM Education (2019) https://doi.org/10.1186/s40594-019-0171-6 

Dada, O.J., (2014): A principal component analysis of skills and competencies required of quantity 

surveyors: Nigerian perspective. Organisation, Technology and Management in Construction 6(8), 

1020–1032.  

Dada, O.J., & Jagboro, G.O (2012) Core skills requirement and competencies expected of quantity 

surveyors: perspectives from quantity surveyors, allied professionals and clients in Nigeria. 

Australia. Journal of Construction Economics 12(4), 78–90 (2012). 



The Lagos Journal of Environmental Studies  Vol. 11, No. 1, 2022 

 

59 

 

Darko, A., & Albert, P.C., (2016) Critical analysis of green building research trend in construction 

journals, Habitat International 57 (2016) 53e63. 

http://dx.doi.org/10.1016/j.habitatint.2016.07.001 0197-3975 

Darko, A.; Chan, A.P.C.; Huo, X.; Owusu-Manu, D.-G. A (2019) scientometric analysis and Visualisation of 

global green building research. Build. Environ. 2019, 149, 501–511. 

Department for Business Innovation and Skills, (2011). D. Of E. and C., Change and Department of 

Environment, F. and RA (England) (Skills for a green economy). 

Dlimbetova, G., Zhylbaev, Z., Syrymbetova, L., & Аliyeva, A., (2016) Green skills for a green economy: case 

of the environmental education role in Kazakhstan's economy. International Journal of 

Environmental & Science Education  11, 1735e1742. https://doi.org/10.12973/ijese.2016.550a 

EPA (2016). Green building: Basic information. Retrieved from  

https://archive.epa.gov/greenbuilding/web/html/about.html 

Ganiyu B.O, Oyewobi L.O, Nwokobia L. Sulaiman B, (2012). Diversification and performance of quantity 

surveyors in the Nigerian construction industry. RICS COBRA 2012. 

Garcia, S., Cordeiro, A., Naas, I.A., Costa Neto, P.L.& De O., (2019). The sustainability awareness of Brazilian 

consumers of cotton clothing.Journal of Cleaner Production(215) 1490e1502. 

https://doi.org/10.1016/j.jclepro.2019.01.069. 

Goh, S.K., & Balaji, MS, (2016) Linking green scepticism to green purchase behaviour. J. Clean. Prod. 131, 

629e638. https://doi.org/10.1016/j.jclepro.2016.04.122. 

He, X., & Liu, Y., (2018) The public environmental awareness and the air pollution effect in Chinese stock 

market. Journal of Cleaner Production. 185, 446e454. https://doi.org/10.1016/j 

.jclepro.2018.02.294. 

Hong-Trang N, Skitmorea, M. G., Zhang, A.X, Olanipekun, A.O., ((2017) Will green building development 

take off? An exploratory study of barriers to green building in Vietnam. Resources, Conservation & 

Recycling 127 (2017) 8–20. http://dx.doi.org/10.1016/j.resconrec.2017.08.012 

Jan, Y.-L., Lin, M.-L., Shiao, K.-Y., Wei, C.-C., Huang, L.-T., & Sung, Q.-C. (2012). Develop an evaluation 

instrument for green building literacy among college students in Taiwan. International Journal of 

Technology and Human Interaction, 8(3), 31–45. https://doi.org/10.4018/jthi.2012070104 

Koigi S. (2017) Perception of quantity surveyors advising on building specifications to  

Support sustainable building developments. {Unpublished Master's Thesis} Faculty of Engineering and the 

Built Environment Department of Construction Economics and Management. University of Cape 

Town 

Kothari, C.R., (2004) Research Methodology: Methods and Techniques (2nd Ed). New Age  

  International Publishers. New Delhi, ISBN (13): 978-81-224-2488-1 

Lu, Y., Le, V.H., & Song, X., (2017) Beyond boundaries: global use of life cycle  

Inventories for construction materials, Journal of Cleaner Production 156) 876–887. 

Mishra, P., (2017) Green human resource management: a framework for sustainable  

organisational development in an emerging economy. International Journal of Organizational Analysis. 

25,762e788. https://doi.org/10.1108/IJOA-11-2016-1079. 

Nduka, D.O & Ogunsanmi, E. O., (2015) Construction Professionals' Perception on  

Green Building Awareness and Accruable Benefits in Construction Projects in Nigeria Covenant Journal of 

Research in the Built Environment (CJRBE) 3(2) 

Ojo, A.O., Raman, M., & Downe, AG, (2019) Toward green computing practices: a Malaysian study of green 

belief and attitude among Information Technology professionals. Journal of Cleaner Production 224, 

246e255. https://doi.org/10.1016/j.jclepro. 2019.03.237. 

Oke, A. E., Aghimien, D. O. & Olatunji, S. O. (2015). Implementation of Value Management as an Economic 

Sustainability Tool for Building Construction in Nigeria. International Journal for Managing Value 

and Supply Chain,6(4), 55-64 



The Lagos Journal of Environmental Studies  Vol. 11, No. 1, 2022 

 

60 

 

Olanipekun, A. O., Xia, P.B., & Skitmore, M (2016) Green building incentives: A review   

  Renewable andSustainableEnergyReviews59(2016)1611–1621 

Onososen, A.O. (2019). Green Building Training of Nigerian Quantity Surveyors in  

Preparedness for Green Building Practice; PM World Journal, Vol. VIII, Issue IX, October. Available online 

at https://pmworldlibrary.net/wp- content/uploads/2019/10/pmwj86-Oct2019-Onososen-green-

building-training-of-Nigerian-quantity-surveyors.pdf. 

Paço, A.D., Shiel, C., & Alves, H., (2019). A new model for testing green consumer behaviour. J. Clean. Prod. 

207, 998e1006. https://doi.org/10.1016/j.jclepro.2018.10.105. 

Peng, X., & Liu, Y., (2016) Behind eco-innovation: managerial environmental awareness 

and external resource acquisition. J. Clean. Prod. 139, 347e360. https://doi.org/ 

10.1016/j.jclepro.2016.08.051. 

Rajiani, I., Musa, H., & Hardjono, B., (2016). Ability, motivation and opportunity as determinants of green 

human resources management innovation. Res. J. Bus. Manag. 10, 51e57. 

https://doi.org/10.3923/rjbm.2016.51.57. 

Roth, C. E. (1992). Environmental literacy: Its roots, evolution and directions in the 1990s. Columbus: ERIC 

Clearinghouse for Science, Mathematics, and Environmental Education 

Shiao, K. Y., Lin, M. L., & Sung, Q. C. (2013). Curriculum innovation for fostering green building literacy in 

general education. Applied Mechanics and Materials, 284-287, 1290–1294. 

https://doi.org/10.4028/www.scientific.net/amm.284-287.1290 

Shrouf, F., Gong, B., & Ordieres-Mer_e, J., (2017) Multi-level awareness of energy used in production 

processes. Journal of Cleaner Production. 142, 2570e2585. https://doi.org/10.1016/j 

.jclepro.2016.11.019. 

Steele, F., (1980) Defining and developing environmental competence. In: Alderfer, C.P., Cooper, C.L. 

(Eds.), Advances in Experimental Social Processes, pp. 225e244. 

Surendra, P. S, Manoj K., Kumar, A. S., & Sanjay A, (2020). Analysing the Affordability of Green Buildings. 

Journal of Building Construction, 2(1), 1–4. http://doi.org/10.5281/zenodo.3662252. 

Wang, Y.-F., (2016) Modeling predictors of restaurant employees' green behaviour: comparison of six 

attitude-behaviour models. Int. J. Hosp. Manag. 58, 66e81. https://doi.org/10.1016/j.ijhm. 

2016.07.007. 

Wu, M.H., Thongma, W., Leelapattana, W., & Huang, M.L., (2016) Impact of hotel Employees' green 

awareness, knowledge, and skill on the hotel's overall performance. Adv. Hospital. Leisure 12, 

68e81. https://doi.org/10.1108/S1745-354220160000012004 

Wuni, I.Y.; Shen, G.Q.P.; Osei-Kyei, R. (2019) Scientometric review of global research trends on Green 

buildings in construction journals from 1992 to 2018. Energy Build. 2019, 190, 69–85.  

Yang, J., & Yang, Z., (2015) Critical factors affecting the implementation of sustainable housing in Australia. 

J. House. Built Environ. 30 (2), 275–292. http://dx.doi.org/10.1007/s10901-014-9406-5 

Yujie L, Zhilei, W, Ruidong C., & Yongkui L., (2017) Building Information Modeling (BIM) for green buildings: 

A critical review and future directions Automation in Construction 83 (2017) 134–148, 

http://dx.doi.org/10.1016/j.autcon.2017.08.024 

Zhao, X., Hwang, B.-G., & Gao, Y., (2016). A fuzzy synthetic evaluation approach for risk assessment: a case 

of Singapore's green projects. J. Clean. Prod. 115, 203–213. http://dx.doi.org/ 

10.1016/j.jclepro.2015.11.042. 

Zuoa,B. J., Pullenc, S., Rameezdeenc, R., Bennettsa, H., Wangd, Y., Maod,G., Zhoue, Z., Duf,H., & Duanb, 

H., (2017) Green building evaluation from a life-cycle perspective in Australia: A critical review, 

Renewable and Sustainable Energy Reviews 70 (2017) 358–368, http://dx.doi.org/10.1016/ 

j.rser.2016.11.251 

 

 


