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EVALUATING THE COMPETENCIES OF BUILT ENVIRONMENT CONSULTANTS 

IN CONTRIBUTING TO SUSTAINABLE CONSTRUCTION IN GHANA 

 

Abstract 

There is growing evidence that the earth‘s ability to sustain life as it has been known for 

thousands of years has been seriously threatened, and if care is not taken, will result in 

irreversible degradation of the planet, its ecosystems, and ultimately the quality of life(QOL) of 

its inhabitants. Sustainable construction is a holistic process aiming to restore and maintain 

harmony between the natural and built environments and create settlements that affirm human 

dignity and encourage economic equity. In pursuit of achieving sustainable construction (SC) in 

the Ghanaian construction industry, the competencies of the built consultants cannot be 

downplayed. The study aimed to evaluate such competencies which are critically required of the 

built consultants in achieving SC. The study adopted a cross-sectional survey design. Architects, 

quantity surveyors, project managers, and structural engineers in Ghana were the targeted 

population. The study adopted a purposive sampling technique to select the survey respondents. 

The findings of the study revealed fifteen (15) critical competencies required of the built 

environment consultants in the quest of achieving SC in Ghana. These included; Strategic 

planning, Quality Management, Time management, Team building, Understanding and 

interpreting building codes and regulations, and Professional ethics.This study contributes to the 

state of the art by evaluating the competencies of the built environment consultants concerning 

the adoption and implementation of sustainable construction in Ghana. This would enable 

policymakers to be able to develop policies to enhance the environment. 

Keywords- Sustainable Construction, Sustainable Development, Environmental, Competence, 

Built consultants, Ghana 

Introduction 

The world is faced with lots of challenges concerning climate change, environmental 

degradation, poor sanitation issues, floods, etc. coupled with the collapse of buildings, 

construction cost overrun, delays in completion dates, project abandonment, and demolition of 

unsafe and unauthorized buildings. These affect the environment, have societal effects, and also 

affect the country‘s economy. The WCED (1987) said ―Manypresent development trends leave 

increasing numbers of people poor and vulnerable, while at the same time degrading the 

environment‖ and the construction sector is guilty of that. The type of buildings designed and 

supervised by these consultants contribute significantly to these challenges. 

Tampa (1994) defines sustainable construction as ―the creation and responsible management of a 

healthy built environment based on resource efficient and ecological principles‖ as quoted by 

(Yin & Cheng, 2005). Sustainable construction has been identified as one of the ways of 
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curtailing or reducing the challenges that result from the construction industry and has gained 

serious discussion over the past three decades. To have thriving and healthy communities, we 

need to have clean air, natural resources, and a non-toxic environment, and the construction 

industry can lead the way for greener projects (Zitman, 2020).Sustainable construction is not 

concerned with only environmental issues, but also economic and social matters. It is impossible 

to separate economic and social development issues from environmental issues (WCED, 1987) 

The built environment is very complex, it is faced with challenges and opportunities across both 

new construction and the management and maintenance of existing ones. The built environment 

consultants play a significant role and their competencies in sustainable construction matters 

cannot be taken for granted. Considering the role each consultant plays in executing construction 

projects, their knowledge, capabilities, and competencies in sustainable construction are key in 

protecting the environment from pollution from the construction industry not ignoring the social 

and economic aspects of sustainable development.  

Various studies have been conducted on sustainable construction by different people from the 

perspective of the architect, quantity surveyor/estimator, and other stakeholders in finding out 

their contribution to the understanding of sustainable construction. Other studies have been done 

on the pricing of sustainable materials, and the motivation by the architect in designing 

sustainable drawings. 

Of all these studies little is said about the competencies of the built consultants and their 

contribution to achieving sustainable construction even though it was seen as a requirement for 

SC. This research seeks to evaluate the competencies of the built environment consultants 

concerning the adoption and implementation of sustainable construction in Ghana. This research 

will address the gap in the key competencies required by built environment consultants to meet 

industry needs and how they can be applied to the implementation of the concept of sustainable 

construction in Ghana as a developing country.  

Literature Review 

Sustainable Development (SD) 

There is growing evidence that the earth‘s ability to sustain life as it has been known for 

thousands of years has been seriously threatened, and if care is not taken, will result in 

irreversible degradation of the planet, its ecosystems, resources, and ultimately the QOL of its 

inhabitants in the not so distant future(Uher & Lawson; Shen, Ou, & Feng, 2006). ―Many present 

developmental trends leave increasing numbers of people poor and vulnerable, while at the same 

time degrading the environment‖ (WCED, 1987). As defined by WCED sustainable 

development is ―the ability to meet the needs of the present without compromising the ability of 

future generations to meet their own needs‘‘. Sustainability is a long-term goal in which SD 

indicates the processes and ways of achieving it through education as an integral part (UNESCO, 

2021).  
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We need to have the future generation in mind in our quest for development for ―we do not 

inherit the earth from our ancestors; we borrow it from our children‘‘ (Quote investigator, 2013). 

The earth is exceedingly burdened with the demand to satisfy human needs resulting in threats to 

its life-supporting services such as the depletion of nonrenewable natural resources and climatic 

changes. Many present efforts to guard and maintain human progress, to satisfy human needs and 

ambitions are simplyunsustainable  in both rich and poor nations (WCED, 1987) 

To guarantee a healthy QOL for the present not compromising the future generation, it is 

imperative to adopt SD principles that consider the environmental, economic, and social pillars 

Barbier, (1987) cited by (Du Plessis, 2007), which are interdependent and mutually reinforcing 

components for SD, attracting investment, generating employment, contributing to the 

eradication of poverty and providing revenues for sustainable human settlement development, 

(Habitat Agenda, 2003). Barbier and Burgess, (2017) stated that ―achieving greater efficiency, 

equity and reduced poverty in economic systems may still generate unintended environmental 

and social impacts that undermineecological and social systems‖. 

Sustainable Construction (SC) 

According to Chamikara et al. (2018), Sustainable construction could be considered as 

construction that is carried out while ensuring a balanceamong all aspects related to and affected 

by constructionand saving for the future the available limitedresources. Kibert (1994), cited by 

Uher and Lawson, (1998), said SC is the creation of a healthy built environment using resource-

efficient and ecologically based principles. Construction in this context refers to all the activities 

which start before the on-site works such as designs, bidding, awarding through to the 

construction of the physical structure, handing over, maintenance, demolition, and waste 

management, (Shen, Ou, & Feng, 2006). The interpretation of SC is, however, contentious and 

continues evolving, (Goh & Rowlinson, 2015).The fundamental concept of SC is to produce 

long-term affordability, quality, efficiency, and value to clients and users, whilst decreasing 

negative environmental impacts and increasing economic sustainability, (Bal et al., 2013).  

Sustainable Construction Practices in Ghana 

Sustainable concepts and practices have taken a centre-stage in different fields of studies and 

professions (Bediako & Frimpong, 2013). This is because human activities continue to threaten 

the carrying capacity of earth resources as well as life's basic needs such as shelter. Ghana, a 

developing nation, has been characterized by a boom in construction activities.Bediako and 

Frimpong (2013) postulated that The over-dependence of the Ghanaian construction industry on 

Portland cement has contributed to huge sums of foreign exchange used to import cement 

ingredients, the high cost of buildings, and annual artificial shortages of cement which leads to 

the high cost of the product.Adjarko et al. (2016) study revealed that minimization of resource 

consumption, improved indoor air quality, and prevention of environmental health problems 

were among the key environmental sustainable construction principles applicable in the 

Ghanaian Construction Industry. 
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However, most of the building structures in Ghana depend largely on energy, increasing energy 

waste and reducing occupant comfort(Atombo et al., 2015). Atombo et al. (2015) postulated that 

recycled construction materials are not fully used in buildings, and they identified unavailability 

in the industry, uncompetitive price of the product, and lack of incentives for the use of such 

materials as the cause. 

Atombo et al. (2015) argued that the challenge the construction industry is facing today is not 

only to complete projects within time, cost, and quality but to integrate various constraints such 

as economic, environmental, and social needs in the act of building. 

 

 

Construction Sector and Sustainability 

The construction sector is a major consumer of non-renewable resources, a source of waste, a 

polluter of the air and water, and a contributor to land degradation, Wallbaum &Buerkin (2003) 

cited by (Djokoto et al., 2014). The construction industry is very important, it holds the built 

environment and puts in place the physical facilities needed for all sectors of development. The 

understanding of sustainability in building and construction has changed over the years, the 

emphasis has moved from limited resources such as energy and the impact of construction on the 

natural environment to more technical issues such as materials, building components, 

construction technologies, and energy-related designs, (CIB Agenda 21, 1999). Investment in 

sustainability strategies and technologies holds promise for significant cost savings in the 

construction process, (Pearce, Bernhardt, & Garvin, 2010). Construction activities can make a 

significant contribution to conserving biodiversity by applying environmental management in the 

execution of projects (Shen et al., 2006). And this can be achieved only through the 

competencies of the built environment stakeholders. 

Impact of Construction on the Environment 

The construction industry is one of the largest industries in both developing and developed 

countries concerning employment, investment, and contribution to GDP. The construction 

industry has a greater impact on the environment in developing countries than in developed 

countries(Plessis, 2001). The sector is also a big ―consumer of energy-intensive manufactured 

materials such as iron, steel, and cement for variousconstruction components such as structural 

elements, glass for windows, andsynthetic materials for sealing and insulation‖(Shen, Ou, & 

Feng, 2006). The construction industry contributes a considerable load on the environment and 

impacts severely on practically every environmental issue affecting sustainability(Uher & 

Lawson, 1998). Ametepey et al. (2015) grouped the barriers of sustainability into Financial 

barriers, Political barriers, Management/ Leadership barriers, Technical barriers, Socio-cultural 

barriers,and Knowledge/ Awareness barriers.Adjarko et al. (2016) identified the challenges as a 

lack of sustainability measures by stakeholders, inadequate knowledge of the concept, and lack 

of capacity of construction sectors to implement environmentally sustainable construction 

principles. Hsia et al. (2015) identified high initial cost and the actual cost of projects, lack of 
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research interest, lack of coordination in policies, risk, and uncertainties were some of the 

bottlenecks to the progress of sustainable building construction from the Ghanaian contractors. 

However, these impacts can be minimized if competent built environment consultants with the 

SC in mind are managing the construction industry. There should be an attempt by players in the 

construction industry to reduce waste, conserve energy, adopt effective and efficient methods to 

improve performance, and offer appropriate responses through sustainability methods to market 

demands. There is therefore the need to combine traditional construction methods and materials 

with modern trends of construction such as the use of agricultural waste products and other 

alternative innovations, (Plessis, 2001). As building technologies advance, the elements of 

sustainability may change and researchers need to be aware of such developments, (Uher & 

Lawson, 1998), and develop their competencies to meet the current demands. 

General Competency  

Bayatzis (1982) defined competence as ―an underlying characteristic of a person, which results 

in effective and/or superior performance in a job‖ as quoted by (Tiruneh & Fayek, 2020). They 

also cited Chouhan & Srivastava (2014); and Hanna et al. (2018) summarizing the definition of 

competencies as a combination of exhibits such as motives, traits, self-concepts, attitudes or 

values, content knowledge or cognitive behavioral skills, and any individualcharacteristic that 

can be reliably measured or counted and that can be shown to differentiatesuperior from average 

performers. Ulrich et al (2008), said competencies can be understood as having three (3) 

components which are knowledge, skills, and abilities (KSA model) used to improve 

performance as cited by, (Ahsan et al., 2013). Furthermore, competency has been defined as ―an 

individual‘s fundamental characteristic that is causally related to the impact the performance in a 

job or situation and job tasks‖(Ismail et al., 2018). 

Competency development according to Bothma (2012) in referring to Raiden et al.(2008) 

indicated that it is a strategic and planned approach to improving the performance of people and 

teams by developing their capabilities in that specific industry.Competence is job-specific; it 

relates to individual skills that are inherent or taught and are transferable, it combines tasks with 

skills into one system of effective management. Competence is very relevant to the performance 

of a built consultant in the execution of his or her work in achieving SC.Built environment 

consultants are expected to exhibit competence in whatever they do to achieve SC, some major 

components of competencies include ability, attitude, behavior, knowledge, personality, and 

skills, (Limsila & Ogunlana, 2008).  

Competencies are in three distinct categories, which are [1] Mandatory - personal, interpersonal, 

professional practice, and business skills, [2] Technical core - the primary skills of each field [3] 

Technical optional -selected additional skills required for each field of practice (RICS, 

2022)Furthermore, some mandatory competencies according to RICS across all levels include; 

Ethics, rules of conduct, and professionalism, Client care, Communication and negation, Health 
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and Safety, Accounting principles and procedures, Business planning, Conflict avoidance, 

management, and dispute resolution procedures, Data management, Diversity, inclusion, and 

team working, Inclusive environments, Sustainability Using the Grey correlation method (Fu, Bi, 

& Wang, 2014) 

The Role of Built Consultants in SC-the Need for Relevant Competencies 

The execution of a single construction project brings together several professionals for it to be 

successful. It is expected that each will contribute a certain level of competence throughout the 

life cycle of the project. In the formal sector, it also brings together several agencies and 

departments collaborating to achieve successful execution of the project. Clients/owners, 

designers/architects, quantity surveyors, engineers, procurement expects, contractors/sub-

contractors, project managers, suppliers, inspectors, etc. are some of the members of the 

construction industry and they all contribute to achieving SC(Ametepey et al., 2020).Valdés et 

al. (2018) identified the most important skills as teamwork in a collaborative way, ethics, 

creativity and innovation, communication and negotiation skills, and empathy with 

stakeholders.Departments such as land commission, survey departments, local authority, town, 

and country planning, etc. also perform various roles creating a lot of bureaucracy in the 

construction industry, (Enyiah, 2004). Achieving sustainable construction requires a 

collaborative effort with the requisite competencies from these teams of professionals and 

agencies. The individual competence of each professional is fundamental to the general 

competencies needed in championing SD/SC. 

Methods  

A positivist philosophical stance is adopted to explain the competencies needed by the 

consultants in dealing with sustainability issues. As such, deductive reasoning is used to observe 

phenomena empirically using a predetermined and highly structured data collection technique 

and then explain with a logical statistical analysis (Saunders et al.,2012). Franklin (2013) argued 

that the theoretical formulations effectively precede the data-gathering with the latter functioning 

as proof or ‗falsification‘ of the original supposition, hypothesis, or general theory. The study 

was quantitative and adopted a questionnaire survey design to gather the data to elicit the 

competencies for the analysis. A questionnaire survey is best to garner detailed information to 

describe a particular population(Franklin, 2013).A total of thirty- five (35) general competencies 

were identified from the literature review. A pre-survey questionnaire was developed to validate 

these competencieswith a few identified built environment consultants, which enabled the 

researcher to make the necessary corrections and reduce the competencies to thirty-three (33) 

before the final one was sent out(Agyedu, Donkor, & Obeng, 2013). A pilot test was done to 

improve the quality and clarity of the questionnaire and also enabled the researcher to estimate 

the time needed to complete the questionnaire(Taherdoost, 2021). The first section of the 

questionnaire captured the respondent‘s profile. Saunders et al. (2012) proposed thatdata related 

to research questions and objectives must be collected from respondents who have an idea about 
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the information needed.For this reason,purposive and convenient sampling was used to select 

respondents (architects, project managers, quantity surveyors, structural engineers, and others) to 

indicate how critical these specific competencies are to them in their specific jobs in achieving 

sustainable construction in the Ghanaian construction industry using a 5-point Likert 

scale.Saunders (2012)argued that this technique helps select cases that will best enable you to 

answer your research question(s) and to meet your objectives.The questionnaire was distributed 

to the various respondents in two forms, a print (hard copies) and a Google form. In about two 

months with reminders in between, a total of 143 responses were received and screened 

comprising 31 architects, 30 quantity surveyors, 35 structural engineers, 32 project managers, 

and 15 others who did not belong to any of the groups but participated in the study. The data 

from the study was analyzed descriptively (mean),(Boone & Boone, 2012) and mean-variance 

(ANOVA) was done using Statistical Package for Social Sciences (SPSS)(Kim, 2014). 

Demographic Information of Respondents  

A total of 143 consultants participated in the study, out of which 123 (86%) were males and 20 

(14%) were females. 31 (22%) architects, 30 (21%) quantity surveyors, 35 (25%) structural 

engineers, 32 (22%) project managers, and 15 (11%) others who participated in the study but did 

not belong to any of the targeted consultants. Of the total number, 33 (23%) consultants have 

practiced for between 1-5 years, 36 (25%) have worked for between 6-10, 29 (20%) consultants 

worked for between 11-15 years, those who worked between 16-20 years were 25 (17.5%), 

whilst 20 (14%) consultants have worked for 20 years and above.  

Furthermore, 114 (80%) of the 143 consultants have been involved in SC, and 29 (20%) have 

not. Of the 114, 36 have been involved in SC for between 1-5 years, 41 consultants for between 

6-10 of practice, those who practiced for between 11-15 years were 22, and those with 16-20 

years of practice in SC were also 12, with those who practiced for more than 20 years being 3. 

Also, the 143 consultants have obtained various certificates with 1 (1%) person having an 

Advance certificate, 2 (1.4%) havinga CTC II certificate with 7 (5%) having a CTC III 

certificate. Also, 18 (13%) of the consultants had an HND certificate with those having the 

degree certificate being the majority of 62 (43%). Those with a master‘s degree were 52 (36%) 

consultants with 1 (1%) person having a PhD 

 

Results 

Critical Competencies Required of Built Consultants in Achieving Sustainable 

Construction 

Critical Competencies Required of the Architect for the Achievement of SC 
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Boone & Boone (2012) opined that the mean score is used in the Likert Scale survey. Architects 

who participated in the study were asked to indicate their agreedlevel of the 33 general 

competencies identified of how critical they were to the achievement of SC. Sixteen (16) out of 

the 33 competencies with an average mean (M) of 4.0were regarded as the most critical 

competencies required of the architects in achieving SC after the data was analyzed with the help 

of SPSS and ranked, the result is presented in Table 1 below.   

The most critical competency according to the architects in achieving SC is Leadership skills 

with a mean of 4.48 ranking 1
st
 with the 2

nd
 most ranked being Quality management with a mean 

(m) of 4.42. The 3
rd

, 4
th

, 5
th

, 6
th

, 7
th

, 8
th

, 9
th

, and 10
th

follows as Understand and interpreting codes 

and regulation (m=4.42), Professional ethics (m=4.39), Time management (m=4.35), Knowledge 

in the implementation of BIM (m=4.35), Conversant in sustainability issues (m=4.29), Team 

building (m=4.26), Good ICT competence (m=4.26), andKnowledgeable in embodied carbon 

analysis (m =4.22).  Additionally, the 11
th 

ranked was Designing to manage energy consumption 

(m=4.19), 12
th 

Procedural-industrial skills (m=4.06), 13
th

was Research skills (m=4.06), 15
th

was 

Motivation (m=4.00), 16
th

 Expertise in construction economics and quantities (m=4.00). 

Table 1 Competencies by Architects  

Competence Mean 
Standard 

Deviation 
Rank 

Leadership skills 4.48 0.81 1 

Quality management 4.42 0.81 2 

Understand and interpret 

codes and regulation 
4.42 0.92 3 

Professional ethics  4.39 0.88 4 

Time management 4.35 0.88 5 

Knowledge of the 

implementation of BIM 
4.35 1.09 6 

Conversant in sustainability 

issues 
4.29 1.01 7 

Team building 4.26 0.81 8 

Good ICT competence 4.26 1.03 9 

Knowledgeable in embodied 

carbon analysis  
4.22 1.26 10 
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Designing to manage energy 

consumption  
4.19 1.25 11 

Procedural-industrial skills 4.06 0.68 12 

Research skills 4.06 0.98 13 

Excellent communication  4.0 1.06 14 

Motivation 4.0 1.29 15 

Expertise in construction 

economics and quantities  
4.0 0.86 16 

Strategic planning  3.97 1.05 17 

Expertise in health and safety 3.94 0.99 18 

Decision making 3.9 0.91 19 

Goal setting 3.9 1.01 20 

Management issues regarding 

people and the environment  
3.84 0.89 21 

Knowledge of pertinent Law  3.84 1.04 22 

Skills in recruitment and 

hiring 
3.74 0,89 23 

Power delegation  3.71 1.19 24 

Cost management/financing  3.68 1.17 25 

Listening skills 3.61 0.92 26 

Conflict management 3.55 0.99 27 

Operational planning 3.39 1.23 28 

Insurance  3.22 1.2 29 

Valuation  3.09 1.04 30 

Managing insolvency  2.97 1.03 31 

Expertise in business 2.94 1.18 32 
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performance 

Expertise in investment 

appraisal 
2.67 1.11 33 

Source: Field data 

 

Critical Competencies Required of the Quantity Surveyor for the Achievement of SC 

Table 2 below presents the results of the critical competencies according to QSs in achieving SC. 

After the analyses and ranking at a mean level of 4.00, they indicated sixteen (16) competencies 

were the most critical required of the QS in achieving SC with Professional ethics witha mean 

value of 4.46 being the first. The 2
nd

competence was Cost management/financing (m=4.43), this 

was followed by Expertise in construction economics and quantities (m=4.40), the next was 

Good ICT competence (m=4.33), and Leadership skills (m=4.33). The 6
th

, 7
th

, 8
th

, 9
th

, and 10
th,

 

followed as Procedural-industrial skills (m=4.27), Valuation (m=4.26), Research skills (m=4.23), 

Team building (m=4.4.20), and Understand and interprets codes and regulation (m=4.20). 

Additionally, Time management with a mean of 4.13 was the 11
th

 ranked, 12
th

 Conversant in 

sustainability issues (m=4.13), 13
th

in Strategic planning (m=4.10), 14
th

 Knowledge in the 

implementation of BIM (m=4.10), 15
th

 Goal setting (m=4.07), 16
th

 Quality management 

(m=4.03) 

Table 2 Competencies by QS  

Competence Mean 
Standard 

Deviation 
Rank 

Professional ethics  4.46 0.51 1 

Cost management/financing  4.43 0.77 2 

Expertise in construction 

economics and quantities  
4.4 0.56 3 

Good ICT competence 4.33 0.8 4 

Leadership skills 4.33 0.92 5 

Procedural-industrial skills 4.27 0.98 6 

Valuation  4.26 1.08 7 

Research skills 4.23 0.94 8 

Team building 4.2 0.99 9 
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Understand and interpret 

codes and regulation 
4.2 0.96 10 

Time management 4.13 1.04 11 

Conversant in sustainability 

issues 
4.13 1.04 12 

Strategic planning  4.1 0.84 13 

Knowledge of the 

implementation of BIM 
4.1 0.71 14 

Goal setting 4.07 0.78 15 

Quality management 4.03 0.93 16 

Decision making 3.97 0.72 17 

Knowledge of pertinent 

Law  
3.97 0.96 18 

Motivation 3.93 0.94 19 

Skills in recruitment and 

hiring 
3.9 0.92 20 

Expertise in health and 

safety 
3.77 1.14 21 

Managing insolvency  3.77 1.04 22 

Knowledgeable in 

embodied carbon analysis  
3.77 0.82 23 

Management issues 

regarding people and the 

environment  

3.73 1.05 24 

Insurance  3.73 0.98 25 

Expertise in business 

performance 
3.7 1.09 26 

Conflict management 3.67 1.21 27 
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Excellent communication  3.67 1.27 28 

Listening skills 3.63 0.93 29 

Operational planning 3.47 1.31 30 

Power delegation  3.43 0.86 31 

Expertise in investment 

appraisal 
3.33 0.96 32 

Designing to manage 

energy consumption  
3.27 0.94 33 

Source: Field Data 

Critical Competencies Required of the Structural Engineer for the Achievement of SC 

The general competencies were presented to site engineers in the built environment, they were 

also asked to agree to those that are critical to them in achieving SC. Nineteen (19) were 

considered to be very critical competencies. From the mean score, the highest-ranked 

competence according to the site engineers was Strategic planning with a mean of 4.51 as 

indicated in Table 3. Quality management ranked 2
nd

 with a 4.49 mean. 3
rd

 was Team building 

(m=4.49), 4
th

 Time management (m=4.42), 5
th

 Procedural-industrial skills (m=4.40), 6
th

 

Understand and interprets codes and regulation (m=4.34), 7
th

 Motivation (m=4.29), 8
th

 Excellent 

communication (m=4.26), 9
th

 Professional ethics (m=4.26), and the 10
th

 ranked been Conversant 

in sustainability issues with 4.23 as the mean. Leadership skills continued at the 11
th

 position 

with a mean of 4.23. 12
th

 Decision making (m=4.17), 13
th

 Expertise in health and safety 

(m=4.14), 14
th

 Operational planning (m=4.11), 15
th

 Goal setting (m=4.11), 16
th

 Listening skills 

(m=4.03), 17
th

 Expertise in construction economics and quantities (m=4.03), 18
th

 Good ICT 

competence (m=4.03), and 19
th

 Conflict management (m=4.02).  

Table 3 Competencies by Structural Engineers 

Competence Mean 
Standard 

Deviation 
Rank 

Strategic planning  4.51 0.71 1 

Quality management 4.49 0.66 2 

Team building 4.49 0.85 3 

Time management 4.42 0.65 4 

Procedural-industrial 4.4 0.74 5 
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skills 

Understand and interpret 

codes and regulation 
4.34 1.03 6 

Motivation 4.29 1.05 7 

Excellent communication  4.26 1.01 8 

Professional ethics  4.26 0.85 9 

Conversant in 

sustainability issues 
4.23 0.77 10 

Leadership skills 4.23 1.09 11 

Decision making 4.17 0.89 12 

Expertise in health and 

safety 
4.14 0.81 13 

Operational planning 4.11 0.83 14 

Goal setting 4.11 0.93 15 

Listening skills 4.03 1.18 16 

Expertise in construction 

economics and quantities  
4.03 0.82 17 

Good ICT competence 4.03 0.89 18 

Conflict management 4.02 0,82 19 

Cost 

management/financing  
3.97 0.89 20 

Management issues 

regarding people and the 

environment  

3.91 0.85 21 

Knowledge of pertinent 

Law  
3.91 1.01 22 

Knowledge of the 

implementation of BIM 
3.91 0.92 23 
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Research skills 3.8 1.16 24 

Skills in recruitment and 

hiring 
3.8 0.96 25 

Knowledgeable in 

embodied carbon 

analysis  

3.77 1.0 26 

Power delegation  3.74 1.07 27 

Insurance  3.54 1.15 28 

Expertise in business 

performance 
3.51 0.92 29 

Valuation  3.46 1.07 30 

Designing to manage 

energy consumption  
3.37 1.11 31 

Expertise in investment 

appraisal 
3.2 1.05 32 

Managing insolvency  3.09 1.01 33 

Source: Field Data 

 

Critical Competencies Required of the Project Managers for the Achievement of SC  

Table 4 also presents the descriptive statistics according to project managers who participated in 

the study. Twenty-two (22) out of the thirty-three (33) were seen as the most critical 

competencies required of the project managers. The first critical competence in achieving SC 

according to project managers was Strategic planning with a mean of 4.72. This was followed by 

Quality management (m=4.56) with Team building being the third and mean of 4.47. The 4
th

 

ranked was Cost management/financing (m=4.41), 5
th

 Time management (m=4.40), 6
th

 

Understand and interprets codes and regulation (m=4.38), 7
th

 Operational planning (m=4.34), 8
th

 

Motivation (m=4.31), 9
th

 Decision making (m=4.31), 10
th

 Goal setting (m=4.31), 11
th

 Skills in 

recruitment and hiring (m=4.31), 12
th

 Leadership skills (m=4.31), 13
th

 Skills in recruitment and 

hiring (m=4.31), 14
th

 Procedural-industrial skills (m=4.16) and 15
th

 Management issues 

regarding people and the environment with a mean of 4.09. Furthermore, the 16
th

, 17
th

, 18
th

, 19
th

, 

20
th

, 21
st
, and 22

nd
 were ranked as Excellent communication (m=4.09), Listening skills (m=4.09), 

Conversant in sustainability issues (m=4.09), Expertise in construction economics and quantities 

(m=4.09), and Good ICT competence (m=4.09), Expertise in health and safety (m=4.03), and 

Power delegation (m=4.00). 
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Table 4 Competencies by Project Managers  

Competence Mean 
Standard 

Deviation 
Rank 

Strategic planning  4.72 0.52 1 

Quality management 4.56 0.5 2 

Team building 4.47 0.88 3 

Cost management/financing  4.41 0.76 4 

Time management 4.4 0.76 5 

Understand and interpret 

codes and regulation 
4.38 0.71 6 

Operational planning 4.34 0.94 7 

Motivation 4.31 0.93 8 

Decision making 4.31 0.78 9 

Goal setting 4.31 1.06 10 

Skills in recruitment and 

hiring 
4.31 0.93 11 

Leadership skills 4.31 0.78 12 

Professional ethics  4.25 0.72 13 

Procedural-industrial skills 4.16 1.39 14 

Management issues 

regarding people and the 

environment  

4.09 0.99 15 

Excellent communication  4.09 0.96 16 

Listening skills 4.09 0.93 17 

Conversant in sustainability 

issues 
4.09 0.93 18 

Expertise in construction 4.09 0.99 19 
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economics and quantities  

Good ICT competence 4.09 0.93 20 

Expertise in health and 

safety 
4.03 1.06 21 

Power delegation  4 0.98 22 

Insurance  3.97 1.2 23 

Knowledgeable in 

embodied carbon analysis  
3.97 1.15 24 

Conflict management 3.93 1.08 25 

Knowledge of pertinent 

Law  
3.9 0.99 26 

Expertise in investment 

appraisal 
3.84 1.08 27 

Expertise in business 

performance 
3.81 1.12 28 

Research skills 3.81 0.78 29 

Knowledge of the 

implementation of BIM 
3.81 1.09 30 

Managing insolvency  3.78 1.07 31 

Valuation  3.72 0.85 32 

Designing to manage 

energy consumption  
3.41 1.1 33 

Source: Field Data 

 

Critical Competencies Required of Others for the Achievement of SC 

Apart from the four specified consultants (Architects, QSs, Structural Engineers, and Project 

Managers), some other consultants who did not belong to any of the specified groups also 

participated in the study. The analysis from this group is presented in Table 5 below. The 

highest-ranked competence in this category of consultants is Good ICT competence with a mean 

of 4.00 which was also regarded as critical competence. 
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Table 5 Competencies by Other Consultants 

Competence Mean 
Standard 

Deviation 
Rank 

Good ICT competence 4 0.85 1 

Time management 3.93 1.09 2 

Management issues 

regarding people and the 

environment  

3.87 1.13 3 

Quality management 3.8 0.94 4 

Strategic planning  3.8 1.21 5 

Excellent communication  3.8 1.08 6 

Goal setting 3.8 1.32 7 

Understand and interpret 

codes and regulation 
3.8 1.21 8 

Expertise in construction 

economics and quantities  
3.8 1.01 9 

Conflict management 3.73 1.22 10 

Expertise in investment 

appraisal 
3.73 1.28 11 

Leadership skills 3.73 1.16 12 

Professional ethics  3.67 1.05 13 

Expertise in health and 

safety 
3.6 1.24 14 

Decision making 3.6 1.12 15 

Team building 3.6 1.12 16 
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Procedural-industrial skills 3.6 0.82 17 

Managing insolvency  3.6 1.18 18 

Knowledgeable in 

embodied carbon analysis  
3.6 1.4 19 

Operational planning 3.53 1.06 20 

Motivation 3.53 1.3 21 

Research skills 3.53 1.13 22 

Listening skills 3.47 1.25 23 

Designing to manage 

energy consumption  
3.47 1.25 24 

Expertise in business 

performance 
3.4 1.18 25 

Knowledge of pertinent 

Law  
3.4 1.35 26 

Insurance  3.4 1.18 27 

Skills in recruitment and 

hiring 
3.4 1.35 28 

Cost management/financing  3.33 1.11 29 

Conversant in sustainability 

issues 
3.33 0.98 30 

Valuation  3.27 1.22 31 

Knowledge of the 

implementation of BIM 
3.27 1.39 32 

Power delegation  2.93 1.16 33 

Source: Field Data 

Comparison of Means of Critical Competencies in Achieving SC 

After considering the specific competencies required of the various consultants in the building 

industry, the researcher went forward to get the mean score of the different means of these 

competencies and ranked them and this is contained in Table 6 below. The study realized that 
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fifteen (15) out of the thirty-three (33) competencies were critical per the mean of means. The 

first-ranked competence was Strategic planning with the highest mean of 4.38. This was 

followed by Quality management which had a mean of 4.32, and Time management with a mean 

of 4.29. The 4
th

 ranked was Team building (m=4.28), 5
th

was understanding and interpreting 

codes and regulation (m=4.28), 6
th

 Professional ethics (m=4.27), 7
th

 Leadership skills (m=4.27), 

8
th

 Procedural-industrial skill (m=4.16), 9
th

 Good ICT competence (m=4.15), and 10
th

Conversant 

in sustainability issues (m=4.10). The ranking continued with the 11
th

 being Expertise in 

construction economics and quantities (m=4.09), 12
th

 Motivation (m=4.08), 13
th

 Goal setting 

(m=4.07), 14
th

 Cost management/financing (m=4.04), 15
th

 Decision making (m=4.04). 

Table 6 Comparison of Means of Competencies 

Competence Architects QSs 
Structural 

Engineers 

Project 

Managers 
Others Mean Rank 

Strategic planning  3.97 4.1 4.51 4.72 3.8 4.38 1 

Quality management 4.42 4.03 4.49 4.56 3.8 4.32 2 

Time management 4.35 4.13 4.42 4.401 3.93 4.29 3 

Team building 4.26 4.2 4.49 4.47 3.6 4.28 4 

Understand and 

interpret codes and 

regulation 

4.42 4.2 4.34 4.38 3.8 4.28 5 

Professional ethics  4.39 4.46 4.26 4.25 3.67 4.27 6 

Leadership skills 4.48 4.33 4.23 4.31 3.73 4.27 7 

Procedural-industrial 

skills 
4.06 4.27 4.4 4.16 3.6 4.16 8 

Good ICT competence 4.26 4.33 4.03 4.09 4 4.15 9 

Conversant in 

sustainability issues 
4.29 4.13 4.23 4.09 3.33 4.1 10 

Expertise in 

construction 

economics and 

quantities  

4 4.4 4.03 4.09 3.8 4.09 11 

Motivation 4 3.93 4.29 4.31 3.53 4.08 12 
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Goal setting 3.9 4.07 4.11 4.31 3.8 4.07 13 

Cost 

management/financing  
3.68 4.43 3.97 4.41 3.33 4.04 14 

Decision making 3.9 3.97 4.17 4.31 3.6 4.04 15 

Excellent 

communication  
4 3.67 4.26 4.09 3.8 3.99 16 

Knowledge of the 

implementation of 

BIM 

4.35 4.1 3.91 3.81 3.27 3.95 17 

Expertise in health 

and safety 
3.94 3.77 4.14 4.03 3.6 3.94 18 

Research skills 4.06 4.23 3.8 3.81 3.53 3.92 19 

Management issues 

regarding people and 

the environment  

3.84 3.73 3.91 4.09 3.87 3.89 20 

Knowledgeable in 

embodied carbon 

analysis  

4.22 3.77 3.77 3.97 3.6 3.89 21 

Skills in recruitment 

and hiring 
3.74 3.9 3.8 4.31 3.4 3.88 22 

Knowledge of 

pertinent Law  
3.84 3.97 3.91 3.9 3.4 3.85 23 

Operational planning 3.39 3.47 4.11 4.34 3.53 3.81 24 

Listening skills 3.61 3.63 4.03 4.09 3.47 3.81 25 

Conflict management 3.55 3.67 4.02 3.93 3.73 3.79 26 

Power delegation  3.71 3.43 3.74 4 2.93 3.64 27 

Insurance  3.22 3.73 3.54 3.97 3.4 3.59 28 

Valuation  3.09 4.26 3.46 3.72 3.27 3.58 29 

Designing to manage 4.19 3.27 3.37 3.41 3.47 3.54 30 
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energy consumption  

Expertise in business 

performance 
2.94 3.7 3.51 3.81 3.4 3.48 31 

Managing insolvency  2.97 3.77 3.09 3.78 3.6 3.41 32 

Expertise in 

investment appraisal 
2.67 3.33 3.2 3.84 3.73 3.31 33 

Source: Field Data 

Analysis of Variance (ANOVA) of Critical Competencies Required of Built Environment 

Consultants 

The study after analyzing the competencies required by each group of consultants, proceeded to 

perform the analysis of various to identify if there were statistically significant differences 

among the participating group of consultants, ANOVA was used because the group of interest 

was more than 2,(Kim, 2014). At a significant level of 0.05, it was realized that 15 competencies 

have a P-value of less than 0.05, indicating that there are statistically significant differences 

among these built environment consultants for these critical competencies as indicated in Table 7 

below. These are Cost management/financing (Sig. 0.000), Strategic planning (Sig. 0.000), 

Valuation (Sig. 0.000), Operational planning (Sig. 0.001), Expertise in investment appraisal (Sig. 

0,001), Quality Management (Sig. 0.003), Managing insolvency (Sig. 0.003), Expertise in 

business performance (Sig. 0.020), Power delegation (Sig. 0.019), Team building (Sig. 0.023), 

Designing to manage energy consumption (Sig. 0.011), Knowledge in the implementation of 

BIM (Sig. 0.014), Conversant in sustainability issues (Sig. 0.021), Professional ethics (Sig. 

0.028), and Skills in recruitment and hiring (Sig. 0.035).The rest of the competencies indicated a 

P-value above 0.05 to suggest that there are no significant differences among the groups 

 

Table 7 ANOVA of Competencies 

Competence F Sig 

Cost management/financing 5.932 0.0 

Strategic planning 5.397 0.0 

Valuation 5.568 0.0 

Operational planning 4.83 0.001 

Expertise in investment appraisal 5.308 0.001 

Quality management 4.195 0.003 

Managing insolvency 4.143 0.003 

Designing to manage energy consumption 3.389 0.011 

Knowledge of the implementation of BIM 3.248 0.014 

Power delegation 3.063 0.019 

Expertise in business performance 3.023 0.02 
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Conversant in sustainability issues 2.982 0.021 

Team building 2.928 0.023 

Professional ethics 2.805 0.028 

Skills in recruitment and hiring 2.669 0.035 

Procedural-industrial skills 2.391 0.054 

Decision making 2.217 0.07 

Listening skills 1.931 0.109 

Insurance 1.899 0.114 

Motivation 1.8 0.132 

Research skills 1.709 0.152 

Listening skills 1.684 0.157 

Expertise in construction economics and quantities 1.573 0.185 

Excellent communication 1.402 0.236 

Understand and interpret codes and regulation 1.3 0.273 

Time management 1.289 0.277 

Knowledgeable in embodied carbon analysis 1.201 0.313 

Conflict management 1.133 0.344 

Expertise in health and safety 1.025 0.397 

Goal setting 0.981 0.42 

Knowledge of pertinent Law 0.848 0.497 

Good ICT competence 0.701 0.592 

Management issues regarding people and the 

environment 
0.58 0.678 

Source: Field Data 

Discussion of Critical Competencies Required of the Built Consultants in Achieving 

Sustainable Construction 

The discussion of the critical competencies required of the built environment consultants 

centered competencies of the average of means of the study. These competencies apart from 

helping to achieve SC will go a long way to improving the various pillars of Sustainable 

Development (Environmental, Economical, and Social pillars). The success of SC will have a 

direct benefit to SD because the fundamental concept of SC is to produce long-term 

affordability, quality, efficiency, and value to clients and users, whilst decreasing negative 

environmental impacts and increasing economic sustainability, (Bal et al., 2013). SC balances 

the three main dimensions of SD; economic sustainability by making more efficient use of 

construction resources; environmental sustainability by minimizing or preventing harmful 

impacts on theenvironment; and social sustainability by taking appropriate responses to the needs 

of people at all levels inthe construction process and providing satisfaction not only for clients 

and suppliers but to employees and communities, (Yin & Cheng, 2005; Goh & Rowlinson, 

2015). 
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Strategic Planning Competence 

Strategic planning is the process of defining a strategy or direction, allocating resources, and 

making decisions to achieve strategic goals. This includes establishing the sequence in which 

these goals could be realized to achieve the stated vision or goal. Strategic planning is 

imperative. To achieve SC, built environment consultants should take deliberate action through 

strategic planning. Strategic planning is a competence required of all consultants in the building 

and construction industry, as it is critical to the achievement of SC. The demand for SC in this 

era to execute building projects with minimum raw material or renewable material while meeting 

quality and maximum life span demand is that built consultants come out with strategies that can 

assist their clients in achieving this objective. The importance and critical nature of this 

competence have been emphasized in literature, (Edum-Fotwe& McCafer, 2000; Zulkiffi & 

Latiffi, 2019; Chamikara et al. 2018). It is therefore important that built consultants develop this 

competence to the highest to enable them to achieve the goal of SC. 

Quality Management Competence  

Quality management competence is crucial for the achievement of SC as this competence helps 

the built consultants to ensure that the built industry consistently functions. This competence 

enables the built consultant to oversee all the activities of maintaining a desirable level of 

excellence. With this competence, all the various consultants ensure that they are working 

together to improve processes, products, and services to improve SC. The significance of this 

competence is seen in various literature and this has been confirmed as it was ranked second in 

the rankings by the consultants, (Ofori-Kuragu et al., 2016; Ogunsanmi, 2016; Kwofie et al., 

2015; Chamikara et al., 2018).  

Time Management Competence 

Time is of the essence in improving effectiveness, efficiency, and productivity. It is a 

competence that helps the consultant to plan and take control of the specific activities at their 

times to achieve better results in less amount of time. Time management competence would 

enable the built consultant to make the best use of time in the pre-construction, during the 

construction, and after the construction stages as each stage hasa targeted time of 

accomplishment. The success of every construction project is largely dependent on its 

construction time management. Each of the consultants is expected to work towards achieving 

the time target, in this regard, each consultant in the industry needsto acquire this competence 

toward the achievement of SC Ghana.  

Team Building Competence 

The construction industry involves teamwork, the execution of any building project involves the 

coming together of several professionals who should and must tolerate and work with one 

another. These different professionals work together toward a common goal most effectively and 

efficiently. Collaborative teamwork improves the morale of the team members, encourages 

growth, improves job satisfaction, and reduces the likelihood of committing mistakes. The 

importance of this competence cannot be taken for granted, hence, the need for built consultants 
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to confirm the need for it if the built environment can succeed in SC. Built consultants are 

expected to exhibit this competence in the way they relate with one another and their clients. 

Several studies have emphasized the significance of this competence and expect built consultants 

not to take it for granted as this boosts the achievement of SC,(Chamikara et al. 2018; Dada and 

Jagboro, 2012; Ismail et al. 2018; Kwofie et al. 2015;Zulkiffi&Latiffi, 2019).  

Understand and Interpret code and Regulation Competence 

In the construction industry, various codes regulations, and standards are issued governing the 

execution of the project which the built consultant is expected to understand, interpret, and 

follow. These serve as models or rules and are expected to be followed by built consultants 

because they ensure that the construction works well and is safe to use lasting for the expected 

period. This competence is very critical in achieving SC since the sustainability of a building is 

largely measured against these codes and standards. Dada andJagboro, (2012); Ismail et al. 

(2018);Kwofie et al. (2015); and Ogunsanmi, (2016) have emphasized the significance and the 

need for built consultants to possess this competence to thrive in the construction industry 

leading to the achievement of SC. 

Professional Ethics Competence 

These are the behaviors expected of the built consultants working in their specific fields by their 

professional bodies or organizations. The ability to live up to the expectations of these 

professional bodies will push the consultants to work according to the standards set because their 

integrity will be at risk in the event of any disaster such as an unsustainable construction 

questioning their credibility and competence. Built environment consultants are not working in 

isolation, they are responsible for the good and bad happenings in the construction site, owing an 

explanation to their professional groups in the case of an accident.  In this regard, they are 

expected to develop this competence in tune with the expectations of these professional bodies 

who also have an interest in achieving SC.Chamikara et al. (2018);and Ismail et al. (2018)  have 

indicated that professional ethics is a key competence for the constants in achieving SC. 

Leadership Skills  

Each of the built consultants is a leader in a specific area of the construction industry and is 

expected to live a life that will build relationships with his or her subordinates and among the 

team members. These consultants do not carry out the manual work by themselves most at times, 

they rely on the people they recruit, both skilled and unskilled. They are therefore expected to 

offer direction for the success of the work entrusted under their care through varying creativity, 

innovation, and negotiation. SC can be successful if the consultants can offer quality leadership 

skills which is seen in their strengths and abilities to oversee and steer their workers towards the 

successful completion of the project on time and according to specification. Chamikara et al. 

(2018) in their study has emphases the need for built consultants to show this kind of competence 

in the construction industry.  

Procedural-Industrial Skills 
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Procedures are critical in the achievement of sustainable construction and therefore built 

consultants should have the ability to know how to carry out specific construction works at the 

site without having to consciously recall any information. The building industry is very 

cumbersome which requires built consultants to be on top of their duties in offering accurate 

leadership and procedures to the people working under them. They have the responsibility to 

detail the construction processes, and the needed steps to be taken to complete any construction 

project. Procedural-industrial competence will help improve efficiency at the site and create a 

competitive advantage for the construction company. Studies by Ogunsanmi, (2016); Dada and 

Jagboro, (2012);and Ismail et al. (2018) have supported the need for built consultants to acquire 

this competence in pushing forward SC. 

Good ICT Competence 

The need for built consultants to show competence in ICT cannot be overemphasized. From the 

conception of any project to the completion and handing over and through to usage and 

maintenance in this era are communicated through the use of ICT. ICT has reduced the printing 

of voluminous documents such as drawings, BOQs, schedules, etc., and has become the means 

of communication among the players in the building industry. The knowledge in ICT will assist 

the consultant in usinghardware and software in diverse ways during the construction processes, 

such as in collecting, processing, controlling, sharing, storing, monitoring, and retrieving 

construction project information. Several studies done in the construction industry have pointed 

to the fact that this competence is very crucial in SC which has been confirmed by this study, 

(Dada &Jagboro, 2012; Ismail et al. 2018; Chamikara et al. 2018).  

Conversant in Sustainability Issues Competence 

There are new studies now and then on sustainable construction matters, this implies that built 

consultants should be up to date with issues of SC. Built consultants should be acquainted with 

matters of SC and the trends in the industry. This implies that the built consultant should 

constantly be interested in matters of SC such as Green construction, Lean construction, and 

Modular Integrated construction. Ogunsanmi, (2016) said knowledge of sustainability issues is 

paramount for the built consultant as this influences the choices made at the construction site 

Conclusion and recommendation 

This study sought to evaluate the competencies required of the built environment consultant in 

the achievement of SC in Ghanaian construction the objective was met. In answering the 

research question; What key competencies are required of the built environment consultants 

in the achievement of sustainable construction?15 critical competencies identified in the study 

were; Strategic planning, Quality Management, Time management, Team building, 

Understanding and interpreting code and regulation, Professional ethics, Leadership skills, 

Procedural-industrial skills, Good ICT, Conversant in sustainable issues, Expertise in 

construction economics and quantities, Motivation, Goal setting, Cost management/financing, 

and Decision making.This study has contributed to the need for sustainable construction in 
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Ghana adding to the various works done by various researchers.The study has elicited the needed 

competencies required of the players in the construction sector to achieve SC. It has been able to 

identify the individual specific competencies in addition to the general competencies of 

architects, quantity surveyors, structural engineers, and project managers in the quest of 

achieving SC. The study recommends that Built consultants should make it a point to constantly 

upgrade their competencies inline with the era of civilization as with SC. Employers of these 

consultants should offer them the opportunity for further studies. Further study could be done to 

generate a policy framework to assist in assessing the competencies of the built environment 

consultant which could also serve as a training manual for conducting CPD workshops for the 

consultants. 
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