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Dear Construction Industry Stakeholders,

I t  i s  c u sto m a r y to  re fle c t  o n  t h e  ye a r ' s 
achievements in the final issue for the year. 2017 
was a remarkable year with a large number of 
achievements worth mentioning.  After the 
turmoil experienced in 2016 a level of normality 
returned to most campuses providing the 
opportunity to focus on the import objective of 
empowering our future leaders to address the 
infrastructure needs of the nation.

After several years of dedicated service, the 
leadership baton of the Associated Schools of 
Construction of Southern Africa (ASOCSA) was 
passed on to the newly elected council and 
leadership. Dr Hendrik Prinsloo was elected as the 
new President, Mr Victor Smith as the new Vice 
President and Prof Kahilu Kajimo-Shakantu as the 
chairperson of the Heads Forum.  Dr Breda 
Strasheim (Honorary Treasurer), Mrs Elke Heffer, 
Prof Kahilu Kajimo-Shakantu and Mr Ephriam 
Zulu (Honorary Secretary) were elected as the new 
members of the council. 

On behalf of the new leadership I want to express 
my gratitude to all the past presidents and office 
bearers, who over a long period of time worked 
tirelessly to make ASOCSA the successful 
organisation it is today. I also want to pay tribute 
to the unselfish contribution of the immediate 
past president, Mr Ferdinand Fester, who for a long 
period of time executed the duties as president 
with vigour and with unwavering commitment. 

One of the highlights of 2017 was the very 
successful, 11th Built Environment Conference 
that took place in Durban. The success of this 
Conference cannot only be attributed to the 62 
research papers presented (more than any of the 
previous conferences) and the large number of 
participants, but more importantly the strides 
that were made to set in motion a common 
industry goal to #MakeConstructionGreatAgain.  

During 2017 the Journal of Construction once 
again delivered high impact research papers with 
a strong industry focus. I want to express my 
sincere gratuity to all involved, who has made the 
Journal of Construction one of the most 
distinguished and popular academic publications 

in the construction industry during the past 
decade. May the next decade also be filled with 
accomplishments and may the Journal continue 
to serve the industry as platform for quality 
industry focussed research.

Dr Hendrik Prinsloo
President
Associated Schools of Construction of Southern 
Africa (ASOCSA)
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thThe 4  issue of Volume 10 of the Journal of 
Construction (JoC) comprises four papers which 
cover various topics in construction discussed 
below. 

Firstly, Anugwo and Shakantu. discuss the 
critical  success factors for survival  of 
construction smme contractors in Port 
Elizabeth, South Africa.  Secondly, Emuze, van 
Eeden and Geminiani investigated the causes 
of building collapse, a South African case 
s t u d y.   T h i rd l y,  Tr a m o n t i n ,  Xu l u  a n d 
Hlatshwayo looked at the benefits, barriers and 
acceptance of small-scale renewable energy 
systems for rural communities in KwaZulu-
Natal. Finally, Awuzie investigated barriers to 
sustainability governance of infrastructure 
delivery systems 

EDITOR: Dr Nishani Harinarain, University of 
KwaZulu-Natal, Durban South Africa.



increase the survival rates amongst SMME 
contractors.  

ORIGINAL VALUE

The failure rate of business amongst the start-ups 
and SMMEs globally is a great concern to 
economic prosperity for both developed and 
developing countries. This study has highlighted 
some of the salient factors that would enhance 
the survival and success rate among SMMEs in 
South Africa construction industry.

KEYWORDS: 
Firms' Performance, SMMEs, Start-Up, Strategic 
Management

   1. INTRODUCTION
 
The main strategic business goal of many 
contractors in the construction industry is how to 
remain economically successful and competitive 

 [ 1 , 2 ]
within any given market .  Thus,  each 
organisation in the industry must make conscious 
effort to underpin the key/critical success factors 
driving their industry; otherwise, they would 
remain strategically aimless and less competitive 

3in the industry . A Critical Success Factor (CSF) is a 
simple business concept or a brief statement 
created within an organisation that strategically 
explains specific business elements as goals that 

4must be achieved to stay successful . In other 
words, it is a high-level business goal/s that is/are 
critical for an organisation to survive, grow and 

4meet its strategic goal and vision . Thus, the CSF 
elements include high-level business goals, which 
are vital and beneficial to organisational strategy 

4
and overall success . The small business owners 
and managers need to be aware of critical   
success factors in the construction industry and 
its related business environment; and utilise it as a 
benchmark for evaluating their processes and 

5
performance . Therefore, critical success factors 
are common business parameters utilised by 
most organisations such as construction firms 
within their management structure, in order to 
ascertain projected profit and market goals 

5accomplishment . 

In other words, the critical success factors (CSFs) 
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ABSTRACT
PURPOSE 

The purpose of this paper is to examine the Critical 
Success Factors (CSFs) for the survival and 
economic sustainability of Small, Medium and 
Micro Enterprises (SMMEs) in the Port Elizabeth 
Construction Market. It also aimed to create 
awareness among the start-up contractors about 
the CSFs that are necessary for their survival and 
sustainable performance of construction 
contractors. 

DESIGN/METHODOLOGY/APPROACH

This paper is based on in-depth interviews 
through utilisation of the phenomenological 
paradigm. The study interviewed 34 medium 
sized construction contractors registered with 
cidb in the grade ranging from 4–6 in Port 
Elizabeth.

FINDINGS

The findings revealed that the major success 
factors for construction organisations' ability to 
secure project contracts on a regular basis are, 
their ability to offer competitive project pricing 
and quality services; having competent, qualified, 
and professional project team(s); and application 
of project management tool.

RESEARCH IMPLICATIONS

The study has provided strategic business insights 
on the critical success factors for most SMME 
contractors that are economically struggling to 
survive in the market. This approach would help



can be termed as strategic objectives in which 
organisations set their performance indicators, 
strive to perform and measure them against their 

5
b u s i n e s s e s .  H owe ve r,  o rg a n i s a t i o n s  o r 
contractors that are unable to identify and 
integrate these critical success factors within 
their industry and external business environment 
components in their business strategy are most 
likely to fail within the first-five years in the 
market. Of course, the failure rate of business 
start-ups globally is a great concern to economic 
prosperity for both developed and developing 

5countries . 

Identification of Research Problem
 For instance, the statistics in Canada reveal that 
about one hundred and forty-five thousand (145, 
000) new business start-ups occur each year and 
about one hundred and thirty-seven thousand 
(137,000) representing about 95% businesses are 

6declared bankrupt each year . In addition, 
statistics from New Zealand indicate that 53% of 
SMEs fail within the first-three years in the 
market. In Brazil, four hundred and seventy 
thousand (470,000) new businesses open every 
year, but estimates suggest that between 43% 
and 50% always fail before their second and third 

6
years, respectively .  South Africa (SA) has similar 
records of business failure.  The Minister of small 
business development disclosed that about 80% 
of SMMEs fail in their first year and about 50% of 
organisations that survived the first year 

7remained in business for the next years . Most 
SMME contractors  in  the South Afr ican 
construction industry fail to grow their businesses 
into sustainable and competitive organisations. 
There is evidence that many of them cease to exist 

 [8, 9]beyond the first five years in the market place . 
 
The Purpose of the Study
Thus, this study aimed to identify and evaluate the 
actual “in process” operational elements as 
critical success factors for the surviving medium 
contractors in the South African construction 
industry. This study sought for an in-depth 
understanding of the critical success factors that 
foster economic survival and success amongst the 
SMME contractors. This group is comprised of 
about 10-20% of SMME contractors that have 
been surviving in their business beyond the first 

10
five years of operation . 

    1. THE CRITICAL (KEY) SUCCESS FACTORS 
 THAT DRIVE CONSTRUCTION BUSINESS 
 PERFORMANCE

The CSFs are critical business factors and 

2

  

activities that are considered necessary for 
10making an organisation successful . However, 

identifying the primary sources of determining 
critical success factors (CSFs) in a market is 
necessary for sustainable and competitive 
advantage; such are; industry-based factors 
(competitive strategy, industry position), 
geographical factors, environmental factors and 

11temporal factors . In addition, construction 
organisations (contractors) could employ various 
strategic business management tools, processes, 
frameworks, and techniques to identify critical 
success factors and integrate them in their 
business strategy and processes in order to 

[4,12]
overcome business failure .

A brief on the challenging factors for SMME 
contractors in the South African construction 
industry
The most challenging factors for the SMME 
contractors, the managers and the leaders in the 
South African construction industry are the 
business capability to develop a competitive 
business model, strategy and processes that 
would be market, profit and client-interest 

13orientated . Having such a business model, 
strategy or processes are supposed to enhance 
the market position, service differentiation, and 
efforts to seamlessly pilot the affairs of their 
organisations; and enable it to reach, collaborate 
and integrate all stakeholders within its strategic 

13
business management portfolio . Strategic 
management enhances organisations to 
effectively formulate and adapt to stable business 
processes that could measure their progress and 
success on a continuous basis to overcome risk 

13
and insolvency . 

Moreover, a competitive business strategy is one 
of the best business techniques that translate 
business values into action. It creates and 
communicates meaningfully to the mission 
statement, goal, vision, objectives and aims 
throughout the business to al l  relevant 

3stakeholders . Additionally, a competitive 
business strategy adds value and without it, most 
of the SMME contractors exist aimlessly in the 

3
marketplace . Furthermore, it is acknowledged 
that the major source of competitive advantage is 
linked to key success factors, such as cost factors, 
superior product quality, and solid relationship 
with dependable suppliers (strategic alliance), 
superior customer/client service, a highly trained 
and knowledgeable workforce, business location, 
an effective strategic business plan and many 

3others . 



  

Works and Workmanship; Service, Sales, and 
Marketing Strategy;  Market Selection or 
Segment; and Technology Usage (having qualified 
technical staff, usage of software programmes, 

1and having a business web-site) .  In addition, the 
success factors for any organisation consists of its 
leadership skills; financial growth; ability to 
analysis and manage information, knowledge, 
a n d  c h a n g e s ;  c o n t i n u o u s  l e a r n i n g  a n d 
improvement skills; strategic business planning 
and policy; effective human resource and people 
management; and clients/customers interest-

1 4
focus and satisfaction . Also, employee's 
competencies and capabilities; result-oriented 
business processes and operations techniques; 
suppliers and partnership advantage; community 
(stakeholders) and investors are all considered as 
the critical success factors of an organisations' 

14sustainable performance .

The Importance of SMME Contractors' Skills in 
Project Development 
The definition of skills is the capabilities of an 
individual(s) (such as SMME contractors) to 

15undertake a project task . Skills are important in 
construction projects, as these can be linked to 
competence and new innovative and competitive 
skills. The SMME contractors can be more 
effective and successful, if they integrate their 
skills, including technical capability, conceptual 
skills, expertise, interpersonal competence, and 
good personal attributes and characteristics, in 

16
an efficient manner . These skills can unleash 
SMME contractors' ability to take calculated risks; 
to strive towards achievement; to inspire 
commitment to their business; perseverance; 
good relationships with others; and to acquire the 
required knowledge that could result  in 
organisational growth and improving a functional 

16management approach . 

Technical skills involve the ability to perform tasks 
in a specific discipline, whereas interpersonal 
competence and conceptual skills, enhance the 
ability to communicate, motivate, and work 

16
through and with people . These skills would help 
c o n t r a c t o r s  t o  s t r a t e g i c a l l y  d i r e c t  i t s 
organisational vision towards their ultimate goal, 
as it has been pinpointed by the Construction 
Industry Development Board (cidb) suggesting 
that SMME contractors are required to have key 
skills and competencies, in order to run a 

17successful contracting business . These skills and 
competencies include business management 
skills, technical ability, management (supervision 
and operational) and complying with legislative 

17issues . Thus, these core competencies and skills 
are measured against acceptable standards, 

The CSFs as Fundamental Business High 
Performance within an Organisation
The CSFs as fundamental business aspects that 
must function optimally in order to ensure success 

11for an organisation . These aspects represent 
those managerial or entrepreneurial areas, which 
must be given special and continual attention to 
bring about high performance within an 

11
organisation . The CSFs also include issues that 
are vital to an organisation's current operating 

2
activities and to its future success . In addition, 
critical success factors are the determinants of an 
organisation's ability to perform and to compete 

3
successfully in any given market . 

Each organisation in any given industry must 
make strategic and conscious efforts to underpin 
the critical success factors driving their industry; 
otherwise, they would remain aimless and 

3
incompetent within the industry .  

Thus, the right business action plans and an 
effective implementation of business processes 
needs to be carried out throughout an

4 organisation's value chain activities .

In a different perspective, one key business 
success factor is to have a motivated and 

5
committed workforce within the organisation . 
Without that, no amount of vision and strategic 
planning would provide the framework for growth 

5and economic prosperity within an organisation . 
Thus, most business owners such as construction 
contractors would first measure success in terms 
of financial factors; whilst a business needs to 
m a ke  a  p ro fi t  to  su r v i ve  a n d  g row a s  a 

5fundamental business strategy . However, this 
strategic motive and goal would be elusive if they 
lack the necessary business processes and 
capacity to acquire and util ise strategic 

5
technology assets . However, if they have 
inadequate and incompetent workforces in place, 
profits will be more elusive. The capability of the 
organisation to earn reasonable profits remains 

5
the key measure of success .
Extensive research with 40 Turkish construction 
companies in ranking the critical factors that lead 

1
construction companies' success were identified . 

1
This extensive research  finding revealed the 
seven (7) critical success factors that are fostering 
business performance. The factors such as: 
Business Management Practices; Financial 
Management Conditions; Owner-manager 
Characteristics (leadership skill, industrial 
experience, communication skills, ethics, 
education level, political connections); Quality of 

3



optimally improve profits; enhance better delivery 
of project product and services; and adequately 
utilise the technology advantage anchored within 

19project management techniques . Therefore, an 
organisation (such as an SMME contractor) that 
a i m s  t o  e s t a b l i s h  a n  e ff e c t i v e  p r o j e c t 
management practice would require significant 
changes in its business culture, structure and 
obligation to its employees at all levels to learn 
new concepts of project management and other 

19
business management applications . 

O n  t h e  o t h e r h a n d ,  t h e  o rg a n i s a t i o n a l 
management task in managing a project would 
concern activities in a particular order, namely 
p l a n n i n g ,  o r g a n i s i n g ,  a n d  c o n t r o l l i n g 

20(monitoring), leading, motivating and closure . 
However, project management should not be 
viewed as a system internal to the organisation; 
but must be regarded as a competitive weapon 
that brings quality and adds value to their clients 

1 9and project stakeholders . Therefore, an 
organisation (such as an SMME contractor) that 
possesses the capability to apply project 
management techniques would adequately plan 

18
and successfully deliver its project . Furthermore, 
construction organisations should integrate the 
project management knowledge, skills, general 
management skills and technical management 
skills, in order to enhance their competitive 

22
capabilities and advantages in the market . 

The successful completion of projects on a 
consistent basis is a basic requirement for 
receiving excellence awards (more projects) from 

19most clients and customers . The successful 
implementation of project management within 
an organisation highly depends on their levels of 
business knowledge, education, experience and 

20effective communication style . Furthermore, the 
c o m p l e t i o n  o f  a  p r o j e c t  m a n a g e m e n t 
fundamentals class should be a mandatory 
minimum requirement for all business owners, 
project managers, and team leaders in the 

18
construction industry . Comprehensive project 
management education and training programs 
are based on establishing articulated business 
requirements, for instance, the strategic business 
objectives, performance objectives, strategic 
competencies, critical knowledge, specialist skills 
and ethical  business  att itude within an 

19
organisation . 

    1. RESEARCH DESIGN 

Research methodology involves three processes, 

4

necessary for running a contracting enterprise 
1 7and for supervising construction works . 

However,  an organisation with adequate 
managerial competence would be able to handle 
projected tasks effectively and deliver project 

17contracts, in accordance with set standards . 
Therefore, SMME contractors must view training 
as a critical business factor, because training as an 
investment in the development of human capital 
remain the essence of building managerial 
competence within an organisation with a view to 

18
achieving a competitive advantage . 

Project Management - A Necessary Technical 
Knowledge for SMME Contractors' Successful 
Project Delivery
E s t a b l i s h m e n t  o f  p ro j e c t  m a n a g e m e n t 
knowledge as a core competency within an 
organisation should be deemed imperative, 
irrespective of the size and nature of the 

19organisation activities . Project management is 
one of the strategic means to unveil and secure 
the missing pieces of the puzzles towards 
improving organisation's competitiveness on 
project delivery; as well as creating effective 
systems within construction organisations 

19
operating in the project-based industry . The 
effective application of project management 
knowledge within an organisation would in turn 
enhance its technical capability to generate a 

19
competitive advantage in any given market . 

The Project Management Institute (PMI) defines 
project management as the “application of 
knowledge, skills, tools and techniques to project 

20activities to meet the project requirements .” 
Project management is being defined as an 
organisational prowess of managing projects 

21successfully . There are an increasing number of 
organisations that integrating the project 
management methodology, application and best 
practices into the way they manage their entire 
business activity - most especially in a project-

19
based industry such as construction . The 
adoption of a management-by-project approach 
encourages organisations to be appropriately 

22
flexible . It is also enhancing firm's strategies to 
decentralise their management responsibility; to 
have a holistic view of their problems; and to set 
some goal-orientated solutions toward their 

23
business challenges and problems . 

Thus, the project management is one of the 
emerging and driving forces that could enhance 
an organisation's ability to compete favourably in 
the global market; increase its market position 
and share; drastically reduce project costs; 



5

namely: data collection, data analyses and data 
interpretation, which are aimed at offering a better 

23understanding of the study phenomenon . Thus, 
the research design empowers a researcher to 
choose a research method that suits the type of 

24investigation a study requires . This study adopted 
qualitative research method utilising in-depth 
interviewing; it was used in order to have a deep 
understanding of the actual “In-process” of the 
critical success factors amongst the surviving 
SMME contractors within the CIDB (Construction 
Industry Development Board)  register of 
contractors in grade 4-6 in Port Elizabeth, South 
Africa. However, this paper is also based on 
phenomenology paradigm, which was geared 
towards having a holistic understanding of the 
phenomenon about the medium contractors' 
perspective on business elements that are being 
considered as critical success factors of their 
businesses in the SA construction market. A 
research study on phenomenological paradigm 
tends to look at data thematically to extract 
e s s e n ce s  a n d  t h e  e s s e n t i a l s  o f re s e a rc h 
respondents' (contractors) perceptions and 

2 5conceptual meanings . A phenomenologist 
advocates the “need to consider human beings' 
subjective interpretations, their perceptions of the 
world (their life-world) as their starting point in 

26
understanding social phenomena . This method is 
considered as the most appropriate and effective 
tool to elicit useful and authentic, information- 
such as experiences, opinions, and perspectives 
through interviews with the medium construction 
organisation owners' and executive managers as 
firms' representatives. 
Thus, the primary data for this study emanated 
from face-to-face interviews conducted in Port 
E l izabeth,  South Afr ica.  Thirty-four (34) 
participants responded to the interviews which 
comprised construction business owners and 
executive firms' representatives under the 
Construction Industry Development Board (cidb) 
register of contractors in the civil engineering (CE) 
and general building (GB) organisations within 
grade 4-6 (medium contractors). The interviewees 
comprise those organisations /contractors that 
have been competitive and sustainable and; 
actively operating their businesses beyond five (5) 
years in the construction industry. Accordingly, the 
t y p i c a l  r e s e a r c h  s a m p l e  s i z e  o f  t h e 
phenomenological study utilising unstructured 

23
interview ranges from 5 to 25 participants . 
Additionally, in qualitative research, by the time of 
reaching a research sample size of 30 participants, 
the research would reach the theoretical 
saturation point (which marks the point where 

 27little or no new information can be gained) . In view 
of these assertions, the number of the interviews 

(34) for this study was deemed enough for the 
intended purpose. 
The sample of 34 in-depth interviews is therefore 
acceptable and the data collected was significant 
a n d  m e a n i n g f u l  a s  m o s t  i n t e r v i e w e e s 
(contractors) were business owners and had a 
wealth of experience in the South African 
construction industry. The information gathered 
in the course of the interviews was coded and 
analysed thematically. The themes in this study 
emerged in relation to the research questions 
within the factors considered critical for business 
success in the South Africa construction industry. 
Thus,  data was evaluated and repetitive 
information excluded; as only relevant data were 
succinctly grouped into themes and the 
interpretations on the themes were considered. 
The study followed the code of ethics as dictated 
by the University Research Policy was observed 
throughout the interviews, and anonymity and 
confidentiality of the interviewees were adhered 
to accordingly.

Interview  Question:
a. With the use of an example, please describe the 
c r i t i c a l  su cce s s  f a c to r s  t h a t  m a d e  yo u r 
organisation survive up to where it is now. 
b. What would you say were the factors that 
helped your organisation to be successful and 
sustainable?

         4.  DATA ANALYSIS

The  c idb  contractors '  grading  of the 
interviewees in the study 

Table 1: The cidb contractors' grading of the 

interviewees in the study 

Table 1 shows that 34 interviewees in this study 

have strategic positions, insightful business 

knowledge and experience in making business 

decisions in their respective organisations, thus 

ensuring the validity and accuracy of their 

responses. Out of 34 firms interviewed in the 

 

Cidb Grade Numb
er 

% 

4GB & 4CE 13 38 

5GB & 5CE 13 38 

6GB & 6CE 8 24 

Total 34 100 
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qualification obtained by the interviewees. The 
Diploma Certificates were the most types of 
qualification attained by the interviewees. Up to 
fifty (50%) of the interviewees held Diploma 
Certificates in areas such as building, civil 
engineering, construction management, quantity 
surveying and business management. Twenty-six 
(26%) held Bachelor Degrees in civil engineering, 
electrical  engineering,  and construction 
management and construction economics. 
Eighteen (18%) of interviewees held only Matric 
Certificates as their highest educational 
qualification, although most of them have vast 
hands-on experience in the construction 
industry. Three (3%) of interviewees held honours 
and 3% had master's degrees.

     5. RESEARCH FINDINGS AND DISCUSSION

Theme on the Critical Success Factors for the 
Survival and Sustainable Performance of 
SMMEs- Contractors' capability to secure 
projects, competent project team(s), adequate 
control of cash flow, functional management 
structure, earn a reasonable profit, training of 
staff, the effective site management, and 
successful project delivery.  

Fifteen (15) out of 35 respondents (8Ds, 6Es and 
F1) explained that the construction organisations' 
capability and the ability to secure contracts on a 
regular basis depended on; having competent, 
qualified and professional personnel and project 
team(s); having the technical know-how to apply 
and execute project planning and management 
tools. In addition to, adopting a prudent 
management framework; controlling cash flow; 
having a functional organisational management 
structure; and managing sites effectively were the 
critical success factors that helped their 
businesses to be sustainable. 

However, three (3) interviewees (D5, E9 and F3) 
noted having the ability to secure projects, having 
administrative staff within the organisation that 
deliver standard and quality project services and 
successfully completing project works (with no 
defects and re-work) on time. In addition, the 
capability earns a reasonable profit; and 
constantly engaging in training of employees in 
professional areas for improvement; were the 
main critical factors to the economic success of 
their construction organisations.

D3 reported that: “The critical success factors 
behind our business include: the integration of a 
good operational approach, adoption of an 

study, 8 (24%) were contractors with cidb grade 

'6GB and 6CE'- coded as E1- E8; 13 (38%) were 

contractors with grade '5GB and 5CE'- Coded E1-

E13; and 13 (38%) with cidb grade '4GB and 4CE'- 

Coded as D1-D13 respectively. 

The Interviewees' Working Experience in 
Construction Industry

Table 2: Interviewees' Working Years' Experience 

in Construction Industry

Table 2 depicts the interviewees' experiences, in 

terms of years in the construction industry ranged 

between the minimum of seven (7) years and 

maximum of forty-five (45) years. The study 

reveals that 44% of the interviewees had worked 

for seven (7) to fifteen (15) years; 32% had worked 

for 16 to 25 years; whilst 12% had worked for 26 to 

35 and 36 to 45 years in the construction industry 

respectively. The data collected was insightful, 

significant, and meaningful as most interviewees 

had vast levels of experience in the South African 

construction industry as well as other Southern 

African countries. 

I n t e r v i e w e e s '  H i g h e s t  E d u c a t i o n a l 
Accomplishment 

Figure 1 depicts the highest educational 

Years of Experience Numb
er 

% 

5 -15 15 44 

16-25 11 32 

26-35   4 12 

36-45 4 12 

Total 34 100 
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effective management of sites, project packages, 
g o o d  ow n e r s h i p ,  a n d  p r u d e n t  fi n a n c i a l 
management and control of the business 
activities including assets and employees (both 
on site and office administration) within the 
organisation. In a nutshell, our performance and 
strengths depend on having a functional 
o rg a n i s a t i o n a l  m a n a g e m e n t  te c h n i q u e , 
complete with goals and a vision”. 
“Our business experience, the knowledge of 
financial management, and the possession of 
strategic resources and plant are the major 
success factors for our business growth” (D7). 
Therefore, most of the identified CSFs in this result 

 
is in agreement with the findings of other studies
[1,5,19,21&22]

. Accordingly, an organisational capacity 
to have a motivated and committed workforce, 

5
and ability to earn reasonable profit ; and 
effective business management practices, quality 
project service delivery. Also, having qualified 
technical  staff,  continuous learning and 
i m p rove m e n t  o f  s k i l l s ,  a n d  e m p l o ye e s ' 

1competences and capabilities , are the critical 
success factors that are fostering the survival and 
sustainability of construction business.

Theme: Indicators of Sustained Construction 
Business - SMME Contractors' Capability to 
Sustain their Market Position and Unique Value 
Preposition.

Fourteen (14) out of 35 respondents (8Ds, 3Es and 
3Fs) believed that the following capabilities 
contributed to the sustenance of their market 
positions in the industry: having a functional 
o rg a n i s a t i o n  s y s te m ;  h i g h l y d e ve l o p e d 
negotiation skills; business and technical ability 
to tender competitive pricing; competent, 
qualified and experienced project team to deliver 
quality service and products to clients; adoption 
of both informal and formal-professional 
marketing strategies; a website for promotion of 
the organisation's services to the public; strategic 
e v a l u a t i o n  a n d  a s s e s s m e n t  o f  p r o j e c t 
p e r f o r m a n c e  a n d  i d e n t i f y i n g  a r e a s  o f 
improvement for delivery of better service; 
studying competitors' strategic moves; adopting 
p r o j e c t  m a n a g e m e n t  t e c h n i q u e s  a n d 
differentiating services; and offering added-value 
to clients.

Sixteen (16) interviewees (4Ds, 9Es and 3Fs) 
believe that the issues that contributed to their 
sustenance and competitiveness in the industry 
include: highly specialised services that do not 
compromise the workmanship and business 
ethics; creating a market position and synergy 

with key investors and suppliers; sound and 
effective business communication and relations; 
engaging in subcontracting with big construction 
organisations; and registering with the public and 
private contractors' service sourcing agency.
Interviewee D5 explained that: “We have a good 
and commanding business reputation, because 
our organisation is synonymous with quality 
service delivery and a competent, qualified, and 
experienced project team. I  guess, these 
characteristics stood well in the market and, our 
professional marketer is doing a good job in 
promoting and projecting our market position 
and unique value proposition.”

Some of these findings are in line with the findings 
 [1,3,5,13,11,16, 19&21]

of other researchers . As explained in 
this context; project management techniques are 
an organisational prowess of managing project 
successful, most especially in a project-based 

 [19, 21]
industry such as construction . In addition, an 
organisat ion with  adequate manageria l 
competence would be able to handle projected 
tasks effectively and deliver project contracts, in 

1 7accordance with set standards ; and with 
 clients/customers interest-focus and satisfaction

[1, 19].  

More so, firm's technical skills involve the ability to 
p e r f o r m  t a s k s  i n  a  s p e c i fi c  d i s c i p l i n e 

16(specialisation) . All these contributed to the 
sustenance of the market position, growth, and 
enhancement of competitiveness for the survival 
of the SMME contractors. 

  6. CONCLUSION

The purpose of this article was to investigate and 
analyse the actual “in process” operational 
elements that are considered as critical success 
factors that act as drivers for the active SMME 
contractors operating in the South African 
construction industry. However, the reviewed 
literature on the concepts, techniques and 
application has shown various key influencing 
factors that necessitated the business growth, 
performance, economic success, and successful 
project delivery among surviving small, medium 
and micro enterprise (SMMEs) contractors in 
South Africa.  Thus, most factors identified in the 
literature as critical elements to company success 
in the construction industry resonated with these 
research findings. 

The findings revealed that organisation's 
capability and ability to secure project contracts 
on regular basis depends on; having competent, 
qualified and professional personnel and project 
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2. Depperu,  D. ,  & Cerrato,  d.  (2005). 
“Analyzing International Competitiveness 
at the Firm Level: Concepts and Measures”. 
Piacenza: Università Cattolica del Sacro 
Cuore.

3. Scarborough, N. (2014). Essential of 
Entrepreneurship and Small Business 
Management. (7th, Ed.) South Carolina: 
Prentice Hall.
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[Online]Available at: https://www.

 c l e a r p o i n t s t r a t e g y. c o m / h o w - t o -
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your-business/  [Accessed on 27th Feb., 
2016]: Ascendant Strategy Management 
Group LLC.
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Factors.  Texas: Hearst Newspapers. 
[ O n l i n e ]  A v a i l a b l e  a t : 
http://smallbusiness.chron.com/key-
business-success-factors-2787.html.  
[Accessed on 27th Feb., 2016].

6. Mason, K. (2015). Research on Small 
Bu s i n e s s e s .  [ O n l i n e ]  Ava i l a b le  a t : 
http://www.moyak.com/papers/small-
business-statistics.html. [Accessed on 
12th August 2015].

7.           Zawdie, G. (2012). Construction innovation 
t h r o u g h  c h a n g e  m a n a g e m e n t .  I n 
Construction Innovation and Process 
I m p rove m e n t  ( p p .  1 9 - 4 0 ) .  U n i te d 
Kingdom: Blackwell Publishing Ltd.

8. Martins, L., & Root, D. (2010). Emerging 
contractors in South Africa: interactions 
and learning. Journal of Engineering, 
Design and Technology, Vol. 8 No. 1,, 64-
79.

9.    Martin, L. (2013). Social Capital of South 
A f r i c a n  E m e r g i n g  C o n t r a c t o r s  - 
Implications on Learning. Journal of 
Construction Volume 5 Number 2, 17-25.

10.   Anugwo, I.C. (2017). The Sustainability of 
South African Construction Small, Medium 
and Micro Enterprises. Port Elizabeth:  
Department of Construction Management 
(Unpublished PhD Thesis), Nelson Mandela 

team(s); technical know-how on application of 
project management tools for project planning 
and execution. Also, the adoption of proper 
framework on management and control of 
financial  cash flow;  having a  functional 
organisational management structure; and 
effective site management are the prime factors 
co n s i d e re d  a s  c r i t i c a l  fo r t h e  su r v i v i n g 
organisations.    

M o re ove r,  h av i n g  co m p e te n t ,  q u a l i fi e d , 
professional, and experienced project teams and 
administrative staff within the organisation that 
deliver standard and quality project services and 
to successfully complete project works (with no 
defect and re-works) on time are critical success 
factors for construction business. Other critical 
success factors are an organisation's capability to 
earn reasonable profit; and to constantly engage 
in the training of their employees in professional 
areas for improvement; application of hands-on 
business structure and techniques. All these 
business elements remain the contributing 
critical success factors for economic prosperity, 
competitiveness, business performance, growth 
and expansion of most construction SMME 
organisations in South Africa. More so, this study 
has empirically demonstrated and identified the 
critical success factors that are engendering the 
survival, growth and sustainable performance 
among the SMME contractors in the Port 
Elizabeth construction market.  

   7. RECOMMENDATION

The SMME contractors should meticulously 
i d e n t i f y  a n d  a l i g n  t h e i r o rg a n i s a t i o n a l 
management and structure with the identified 
critical success factors in this study finding. This 
would enable them to harness the critical success 
factors that would ensure their survival and 
sustainability in the industry. However, the 
recommendation in this study should be adopted 
with caution as the findings offered by this study 
are based on a small sample frame in the context 
of the South African construction market, and 
thus, cannot be universally generalised.
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changes and irregular work procedures.

KEYWORDS
Buildings, Construction, Design, Failure, Health 
and Safety  

  1.      INTRODUCTION

B u i l d i n g  c o l l a p s e s  i n  S o u t h  A f r i c a  a re 
contributing to fatalities in the construction 
industry Construction Industry Development 

[1]
Board (CIDB)  where the cost of accidents has 

[2]
socio-economic implications . The proportion of 
that collapse is significantly smaller compared 
with the vast majority, but the socio-economic 
impact of such accidents needs serious 
consideration since the loss of life and money is 

[3, 4]
commonly associated with building collapse . 

The reasons for building collapse could be 
structural  fai lure,  poor supervis ion and 
workmanship, the use of sub-standard materials, 
a lack of competency in building techniques, or 

[3]faulty designs  These causes can be attributed to 
either natural or man-made conditions. Natural 
phenomena may be attributable to severe 
climatic conditions while man-made conditions 
can be linked to human activities. Man-made 
conditions may emerge from laxity in areas of 
geo-technical investigations, over-design 
design, inadequate foundation design, poor 
quality building materials to save money, derisory 
monitoring of craftsmen and poor quality of 
workmanship, leading to the collapse of buildings 
[1, 3, 4, 5]

.

In South Africa, building collapse leads to an 
increase in construction fatality statistics in the 

[1]face of non-compliances with regulations . The 
aim of the article is to highlight the various causal 
factors that could lead to the collapse of a 
building at the construction phase of a project life 
cycle.  The article begins with a succinct 
explanation of possible causal factors of building 
collapse. The article focuses on the Tongaat 
accident to illustrate the pervasiveness of the 
identified causal factors, which appear not to be 
peculiar to South African construction.
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A SOUTH AFRICAN CASE STUDY ON THE CAUSES OF 

BUILDING COLLAPSE

ABSTRACT
Purpose: The purpose of the research is to 
uncover the causal factors that produce 
injuries and accidents through building 
collapse. The Tongaat Mall accident that 
deepened construction health and safety 
(H&S) as a subject of national discourse 
provides the opportunity to outline the causes 
collapse.

Research Method: The case study design was 
adopted for this study because there is a need 
to understand the causal factors of the 
collapse so that mitigations could be 
suggested for future projects. 

Findings: The collapse, which occurred while the 
mall was still under construction, produced two 
fatalities and twenty-nine injuries as immediate 
consequences. Cause and effect diagrams 
showed that the major factors responsible for the 
accident pertain to the method, materials, man, 
and measurement  (4M)  involved dur ing 
c o n s t r u c t i o n .  I n  o t h e r  w o r d s ,  f a i l u r e s 
mushroomed in the project because the method 
of construction was executed incorrectly and the 
material use and handling was suspect. 

Limitations: The study showed that there was no 
attempt to measure the implementation of 
procedures by relevant site operatives.

Implications: To avoid a repeat of the 'wheel of 
failures', it is apparent that clients, designers 
(especially engineers), and contractors have to 
tackle several causal factors under their control. 
Such causal factors include excessive design 
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       3.     STRUCTURAL FAILURE 

Structural failure is defined as “the reduction of 
the capabil ity of a  structural  system or 
component to such a degree that it cannot safely 

[6]serve its intended purpose” . Several authors 
have suggested that much can be learnt through 
the failure of a structure rather than a study of 

[6, 8]structures which are successful . The proper 
appreciation of the causes of failure will assist 
professionals in refocusing their conceptual 
understanding of structural behaviour. Through 
research, it was established that the most prolific 
teachings in engineering judgments are obtained 
from studying case history failures, which point 
out without question, examples of bad judgment. 
The case studies provide guideposts for 
negotiating around pitfalls in conceptual design 
[6]

. They also provide invaluable insights into 
potential trip-wires that could lead to disastrous 
accidents such as building collapse. Structural 

[6]failures could be due to :
 •  Poor communication between the 
     various 
 •  construction professionals. 
� •  Lack of communication between 
 •  fabricators and erectors.
� •  Poor workmanship. 
� •  Compromises in professional ethics and 
failure to appreciate the responsibility of a 
profession. 

Other mutual causes of structural failure are 
considered to be the lack of appropriate 
professional design and construction experience, 
especially when innovative structural designs are 
needed. Other reasons include the intricacy of 
c o d e s  a n d  s p e c i fi c a t i o n s  l e a d i n g  t o 
misinterpretation and misappropriat ion 
undeserved belief in calculations and in specified 
extreme loads and properties, the insufficient 
provision and evaluation of contract and shop 
drawings, and inadequate training of field 
inspectors, and limitations placed on design and 

[9]construction time .
 

     4.    CONSTRUCTION FAILURE  

A construction failure is a failure that occurs 
during construction and they are considered to be 
either “a collapse, or distress, of a structural 
system to such a degree that it cannot safely serve 

[6]
its intended purpose” . When a component 
system or structure fails it may occur for many 
reasons, including changes in materials triggered 

[10]
by deterioration . Research has shown that 
unsuitable materials are one of the leading 
factors of failures. These failures may not lead to 
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        2.  OVERVIEW OF BUILDING COLLAPSE

The frequency of building collapses in the recent 
past has become a major issue as this phenomenon 
has a detrimental effect on the socio-economic 
development of South Africa. These accidents 
have become a major cause for concern to 
government, construction professionals and 
stakeholders alike. Empirical work has discovered 
that trying to reduce the incidence of construction 
failures is a continuous process, and organizations 
such as the Occupational Safety and Health 
Administration (OSHA) and others are dedicated to 

[6]this goal . It is important to note that the 
p ro p o r t i o n  o f b u i l d i n g s  t h a t  co l l a p s e  i s 
significantly smaller compared with the vast 
majority in use, but the socio-economic impact of 

[3]such accidents must be acutely noted . It has also 
been established that loss of life and monetary loss 
is most commonly associated with building 

[3]collapse . Structural collapse is prevalent and 
occurs worldwide. Several causes of building 
failure can be attributed to either natural or man-

[3, 7]
made conditions . Natural phenomena may be 
attributable to seismic tremors and typhoons, such 
as the record snowfall in 2010 that collapsed the 

[7]
roof of Minneapolis Metrodome . Often, though, 
artificial or man-made phenomena consist of 
accidents, which may be born from man's laxity in 
areas such as geo-technical investigations, 
building design and planning for superfluous live 
and dead loads. Furthermore, inadequate 
foundation design, poor quality building materials 
to save money, derisory monitoring of craftsmen 
and meagre quality of workmanship could lead to 
the collapse of buildings. 

Considering that the incidence of building collapse 
re p u d i a te s  t h e  p r i n c i p le s  o f su st a i n a b le 
d e v e l o p m e n t ,  t h i s  w o u l d  s u g g e s t  t h a t 
stakeholders do not consider the future of their 
current undertakings. The predominant reason for 
building collapse is structural failure, trailed by 
poor supervision and workmanship, the use of sub-
standard materials, carelessness which could be 
linked to lack of competency in building techniques 
and supervision ski l ls ,  and faulty design 

[3, 4, 7]
respectively . Other causes include excessive 
loading and adaptation and disdain for approved 
drawings. This suggests that the Tongaat mall 
building collapse is traceable to human activity or 
the lack thereof, given the non-occurrence of a 
natural phenomenon that led to the collapse. The 
literature indicates a number of reasons for the 
collapse of buildings. Some of the reasons are 
highlighted the following sub sections.



of 1977. Reduced budgets and the complexity of 
building design plan review have become an ever 

[12]increasing burden for building departments . 
On-site inspection is intended to ensure that the 
construction is completed in accordance with the 
approved contract documents, but empirical 

[12]
work indicates that this is not the case . The 

[1]
CIDB  state that the primary construction H&S 
regulatory and enforcement structures in South 
Africa are the OH&S Inspectorate within the DoL 
and the Mine H&S Inspectorate within the 
Department of Minerals and Energy (DME). 
Compliance with building regulations falls within 
the orbit of local authorities and the CIDB's Act 
also provides for the CIDB to play a regulatory role. 
However, a study investigating the effectiveness 
of the DoL Inspectorate showed that the 
Inspectorate was perceived to be more ineffective 

[12]than effective . 

   7.       FAST-TRACK CONSTRUCTION

Fast track projects are those in which construction 
begins before all of the architect's drawings and 

[13]
specifications are complete . Also known as 
phased construction, the method is intended to 
save time by passing the traditional sequence of 
documentation, tendering and construction in 

[13]
order to alleviate the effects of inflation . The 
use of fast-track methods of construction, design 
build approaches and other techniques to reduce 
the total elapsed time required from the decision 
to build to occupation, has had a damaging effect 

[14]on the structural performance of buildings . In 
structural components in terms of fast-track 
construction, the early removal of forms or the 
a p p l i c a t i o n  o f p o st- te n s i o n i n g  a n d  t h e 
termination of curing in cold weather have safety 

[15]implications if not applied appropriately . 

Likewise, the rapidly advancing increase in 
computational capability has provided mixed 

[14]
blessings, as in the CESA report . With a limited 
hands-on approach, obscuration of the building 
process can occur. This problem is most severe, 
state CESA, in the case of less experienced 
members of staff who lack the ability to umpire 
the reasonableness of the final result. The use of 
timesaving techniques requires greater team 
effort and co-ordination. In research conducted 

[14]by CESA , it became clear, that confusion arises 
from these types of time-saving processes in 
terms of responsibility and accountability. 

   8.      CONSEQUENCES OF BUILDING COLLAPSE

Apart from loss of life, many other people have 
been rendered disabled as a result of building 
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catastrophic structure collapse, but usually 
manifest as an unacceptable difference between 
expected and observed performance of a 
structural component in the building envelope. 

[10]The identified changes include :

• Structural members becoming non-
supportive, for example a moving component 
seizing, and

• Components becoming incapable of 
performing their intended function safely and 
reliably – loss of a loadbearing member could 
reduce the load-bearing capacity, which in turn 
leads to the loss of the factor of safety. 

    5.  INADEQUATE CONSTRUCTION 
 SUPERVISION

Many cases of poor construction supervision 
[5]related to building failures have been reported . 

Poor construction supervision related building 
failures has also been observed to cut across 
different categories of buildings, namely: private, 
corporate or public. The cause of building failures 
related to poor construction supervision is almost 
always unique to the particular building in 

[5]question . A significant percentage of these 
failures are caused by carelessness and greed on 

[4]
the part of contractors . Poor construction 
supervision-related building failures might not be 
unconnected with the hasty and care free manner 
in which private clients handle their building 

[5]
projects with or without government approval . 
According to literature, 50% of poor construction 
supervision-related building failures in Nigeria is 
attributed to design failures, 40% to construction 
fault and 10% to product failures, also stating 
that poor construction supervision related 
building failures is no respecter of the size of a 

[5]structure . 

    6. FACTORS RELATED TO INSTITUTIONAL 
 REGULATORY FRAMEWORK 

[1]The CIDB  notes that the poor H&S performance 
record of the construction industry globally has 
resulted in H&S regulations being subjected to 
major revis ions.  A  range of regulat ions 
promulgated under the OH&S Act 85 of 1993, 

[ 1 1 ]
Re p u b l i c  o f S o u t h  A f r i c a   i m p a c t  o n 
construction H&S, in particular the construction 
regulations circulated in July 2003. A range of 
other legislation impact on the construction 
industry, some having direct or indirect reference 
to H&S: the Basic Conditions of Employment Act 
No. 75 of 1997 and Labour Relations Act N.6.103 



known as a sugarcane-growing township near 
Durban, South Africa. Citations show that 
Tongaat has a population of 42554 people and a 

[21]density of 3600 people per km² . The town is 
situated on the banks of the Tongati River, about 
37 km north of Durban and 28 km south of 
Stanger. Construction of the 16000 m², R220-
million shopping mall began in March 2013 and 
was scheduled for completion in April 2014, but 
the project was never completed.
From the statistical package quantitative data 
such as frequencies, means, standard deviations 
and principal  componenet analysis were 

 [36]
conducted . 

Additionally, for the questionnaire a cronbachs 
alpha was calculated and found to 0.916 for 
consultants’ questionnaire and 0.935 for the 
contractors’ questionnaire. These are acceptable 

[37]rates of reliability , therefore the instrument was 
a reliable measure. 

The population and sample size for clients was 
less than 30, therefore the sample and population 
were too small to produce a reliability result for 

 [ 3 8 ]the Cronbach Alpha .  Nevertheless, the 
response rate for cl ients was 60%. This 
demonstrates the validity of the results as built 
environment research normally has a response 

 [39]
rate of less than 40% .

The minimum qualification was first degree 
except for procurement officers who had training 
at advanced diploma level. 

The respondents have been involved in various 
types of projects with a mix of small to large-scale 
building projects such as hospitals, clinics, health 
centres, schools, universities, banks, markets, 
shopping malls, fire stations, offices, residential 
houses etc.

Figure 1: Illustration of the media coverage of the 
Tongaat mall accident
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[16]collapse . Furthermore, building collapse has 
proven to have palpable consequences on the 
urban and socio-economic development of a 

[4]country . Buildings that meet the desired 
performance requirements add value to the 
national asset stock and enhance its Gross 

[17]Domestic Product (GDP) . There is only one 
alternative to sustainability: unsustainability 
which underperforming buildings bestow on the 

[ 4 ]
co u n t r y ' s  e co n o my .  I n  S o u t h  A f r i c a , 
occupational accidents and diseases account for 
approximately 3.5% of its GDP, which translates to 

[17]
about R30 billion . Several productive lives and 
properties have been lost in the various incidents 
involving building collapse, and these losses have 
had negative impact on the socio-economic 

[8]status of the country . Firms in construction fail 
to accurately accumulate the true costs 
associated with occupational accidents. There 
are aspects apart from the obvious financial and 
economic burden that  cannot  easi ly be 
quantified, namely the loss of a family member or 

[ 1 8even worse, the breadwinner. The DoL ] 
announced that the construction industry has 
consistently been among those industries with 
high injury and fatality rates. 

     9. CASE STUDY – TONGAAT MALL PROJECT, 
 DURBAN, SOUTH AFRICA

The research analysed the 2013 Tongaat building 
collapse in Durban, South Africa. The case study 
design was adopted for this study because there is 
a need to understand the causal factors of the 
collapse so that mitigations could be suggested 
for future projects. The case study method 
enabled the retention of the meaningful 
characteristics of the real-life events that 
transpired before the building collapsed. Such 
events included organisational and managerial 
processes within the project. The Tongaat Mall 
collapse can be considered to be a complex 
functioning unit that has been investigated in its 
natural context through more than one method of 
data collection and it is a contemporary case 

[19]
given its current status . 

A case study is about the explicit rather than the 
[20]

general  and in this case, the research study 
focuses on the causes and effects of events. The 
Tongaat Mall building collapse is a particularly 
interesting case by virtue of its size and the 
extraordinary amount of damage that it wreaked 
on the town. The Tongaat Mall building project 
was a multi-storeyed shopping complex situated 
in the town of Tongaat, 37km north of Durban, as 
illustrated in Figure 1. The town of Tongaat is 
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  10.  DATA COLLECTION, ANALYSIS AND 
 INTERPRETATION

Building collapse studies have used a case study 
[22]research design to interpret the events . The 

case study approach was also used for this study in 
order to gain an analytical comprehension of the 

[20]events . The document sources of evidence 
consulted for this research study were newspaper 
clippings and other articles in the media, 
including website reports by the Department of 
Labour (DoL). In total, 79 clippings were manually 
analysed and the dates of publication of these 
clippings ranged from 20 November 2013 to 17 
November 2015 (See Table 1). Newspaper 
accounts are excellent documentary sources for 

[19]
reconstructing reality .  In addition to the 
analysis of content conducted on the clippings, 
face-to-face interviews were conducted with nine 
construction workers who took part in the mall 
project. 

[23]
After the content analysis , several visits were 
made to the site of the accident to interview 
participants of the project. The findings of the 
analysed document provide the basis for the 
compilation of the interview protocol, which was 
made up of 33 questions that interrogated the 
issues uncovered in the analysed documents. 
Open-ended questions that interrogated the 
perceptions of the project participants were used 
in the interview protocol. The principle of 
voluntary participation was upheld in the 
interviews. This principle implies that anyone who 
declined to be interviewed was not pressurised to 
do so. Although only nine workers who were 
employed by the contractor were eventually 
interviewed, efforts were made to interview the 
developer, the contractor, the consultants, the 
municipal inspectors, and subcontractors on the 
project. 

 Name of Document Articles Timeline 

South African DoL website  40 20 November 2013 – 

17 November 2015 

News24 website 29 24 November 2013 – 

25 August 2014 

IOL news website  2 21 November 2013 - 

30 March 2015 

FSPBusiness website  1 13 February 2014 

Klass Looch Associates website 1 30 March 2015 

Politicsweb website  1 20 November 2013 

Construction Review Online website 1 11 September 2014 

Infrastructurene.ws and service delivery 

website  

1 10 April 2014 

Sowetan website  1 20 November 2013 

SAcommercialprop – News website 1 25 November 2013 

Timelive website 1 24 November 2013 

 

Table 1: Overview of the analysed document
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All the project actors that declined to be interviewed 
cited the on-going official inquiry into the accident 
at the time of the fieldwork as a reason for non-
participation, and the fact that the accident was a 
matter of litigation was another factor for declining 
to participate in the interviews. Recorded interviews 
were transcribed, organised and tabulated to 
facilitate cross-analysis so as to observe reoccurring 
concepts, ideas or phrases as demonstrated in 
Table 2.

   11.      RESULTS AND DISCUSSION

As shown in Figure 2, the storyboard of the Tongaat 
Mall development project began in 2006 when the 
municipality received an application for a building 
permit. The timeline in Figure 1 relates to regulatory 
failures that occurred before the collapse of the 

 
building on 19 November 2013. It is evident that if 
the developer/client and the contractor had 
complied with the law, the accident may have been 
averted. 

Figure 2: Timeline for regulatory events on the 
collapsed building   12.

            4M MODEL OF BUILDING COLLAPSE 
12. ACCIDENT CAUSATION

[23]
Based on the analysed inquiry documents , 
structural design, quality of construction work and 
supervision and non-compliance with the 
requirements of Construction Regulations were 
the notable failures in the collapsed building (See 
Table 2). The developer of the project failed to 
comply with official orders to stop the project 
before the accident. 

In fact, the developer ignored court orders to stop 
construction six days prior to the collapse of the 
slab that led to fatalities. Before the court order, 
the municipality even tried to stop the project 
b e c au s e  o f va r i o u s  co n t r ave n t i o n s .  T h e 
municipality reports that it did not grant a “permit 
to build” to the developer of the mall. The 
compliance issue is not new in South Africa. The 
DoL flagged non-compliance in most of the 
construction sites that were visited by its 

[1]inspectors . 
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The developer is not alone in terms of regulatory 
failure. The engineer and the contractor followed 
the footsteps of the developer in this regard. From 
the analysed clippings, the engineer may be found 
wanting concerning full compliance with Section 
9 of the South Africa Construction Regulations, 
which states that "…the designer of a structure 
shall inform the contractor in writing of any 
known or anticipated dangers or hazards relating 
to the construction work, and make available all 
relevant information required for the safe 
execution of the work upon being designed or 
when the design is subsequently altered". 

Compliance or non-compliance with this clause 
influences the triggers of the collapse, which is a 
slab that was supported by beams and columns 
that cracked.
The aforesaid preliminary findings were further 
analysed with the on-site observations recorded 
as photographs and interviews. 

Failure (s) Description 

Construction work / supervision Slab sagged before collapse 

Construction work / supervision Scaffold / formwork / false work removed too 

soon 

Construction work / supervision Weak concrete used for construction on site 

Construction work / supervision Severe lapses in construction work and 

supervision 

Construction work / supervision Reasons for construction failure - beams 

Structural design  Reasons for construction failure - design 

Structural design / construction 

work 

Steel bars are missing in the elements - slabs, 

beams, etc. 

Construction work / supervision Lack of H&S audit on project site 

Regulatory control Mall plans rejects / failed approval four times 

Regulatory control Demolition of the site was never approved 

Regulatory control Developers was consistently fined for failures 

Regulatory control Workers instructed to keep working despite 

official notice 

 

Table 2: A summary of causal factors of the 
[23]Tongaat mall collapse Source: 
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The research questions and associated findings 
from the analysed documents and interviews are 
presented in Table 3. 

Research 

Question

Sources

 
Outcome

Document
 

Interviews
  

What are the 
contributing 
factors that led 
to the collapse 
of the Tongaat 
Mall?

- Poor supervision by the 
management team. 

-  Poor quality workmanship due to lack 
of supervision by professional team.  
- Lack of inspection by the professional 
team.

 - Supervisors were not qualified and 
lacked leadership.

 - Poor supervision overlooked to 
enhance productivity.

 
 

Confirmed

-

 

Poor quality control by the 
management team.

 

-

 

Quality workmanship was not enforced. 

 

- Poor quality workmanship due to lack of 
supervision by professional team. 

 

- Lack of inspection by the professional 
team.

 

- Material testing done intermittently.  

 

- Poor quality overlooked to enhance 
productivity

 
 

Confirmed

-

 

Lack of regulatory control by 
local and governmental 
authority.

 

-

 

Lack of inspection by regulatory bodies 
and professional team.

 
 

Confirmed

-Failure of structural elements 
such as beam and columns.

 

-

 

Column construction believed to be 
sub-standard.

 

- Formwork was removed too soon.

 
 

Confirmed

-

 

Failure to abide by 
construction regulations 

 

-

 

Construction procedures were 
questionable in order to meet deadlines 
and to avoid penalties. 

Confirmed

-

 

Formwork was removed to soon.

 

- Control and regulation of concrete 
mixing questionable. 

 

- Construction flaws were rectified in 
dubious ways.

 

- Construction workers had little or no 
knowledge of the construction 
regulations. 
- Supervisors were substandard and 
lacked leadership.  
- Lack of inspection by regulatory bodies 
and professional team.

 
 -

 

Failure to acknowledge 
Health and Safety Act.

 

-

 

Appointed safety officer was unknown 
to construction workers. 

 
- Lack of consistent health and safety 
protocol. 

 
- Lack of sufficient PPE on site.

 
 

Confirmed

-

 

Failure by management team 
to provide safe working 
environment.

 

-

 

Appointed safety officer was unknown 
to construction workers. 

 

- Lack of consistent health and safety 
protocol. 

 

- Lack of sufficient PPE on site. 

 

- Various site accidents reported before 
collapse.

 
 

Confirmed

- Failure to ensure proper 
material testing.

- Material testing done intermittently. 

 - Control and regulation of concrete 
mixing questionable.

Confirmed

Table 3: Cross-tabulation of Tongaat mall accident findings



to specifications. For instance, the interviewees 
cited 

the premature removal of formwork without 
regard to the curing of concrete as signs of hurried 
processes. The interviewees also noted that the 
general foreman (GF) on the project focused on 
sporadic instead of regular inspection and  
monitoring of works. The interviewees noted 
minimal guidance in terms of induction or 'toolbox 
talks'. Various interviewees indicated that they 
could use their own discretion in completing tasks 
as long as the work was completed before the due 
date and was of seemingly good quality without 
major visible defects. Also, they reiterated that 
supervision as pertaining to material and concrete 
batch testing was apparently absent.  The 
interviewees were of the opinion that the cast 
columns on the project were of low standard and 
the fact that formworks were prematurely 
removed did not help matters. This scenario was 
exacerbated by the reported lack of control in 
terms of concrete mixing on the site. The 
interviewees also suggested that the collapsed 
section was as a result of the poor quality concrete 
in terms of low compressive strength at 28 days. 
The compressive strength of concrete is the ration 
of maximum uniaxial load carried by concrete to 
the cross-sectional area and failure occurs when 
the maximum stress that a sample concrete 

[24]
element could withstand is exceeded .

In addition to the aforementioned, the volume 
of requests for information began to rise due to 
constant changes in the design, re-work and 
modification of cast structural elements. In 
fact, the exposed concrete elements on the 
project sites clearly indicated several cases of 
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Taken together, the causes of the accident are 
presented as follows with the aid of the cause and 
effect diagrams (Figures 3 and 7), which are widely 
known as fishbone diagrams. 
Figure 3: Illustrated 4M fishbone diagram for 
Tongaat mall collapse

 

   13.     MATERIALS AND METHOD CONCERNS

The fast paced/fast track construction method 
contributed to the collapse owing to time 
pressures. The interviewees perceived that there 
was not enough emphasis on the quality of 
workmanship since the work was seen to be 
rather rushed so as to increase productivity and 
reduce lagging deadlines. The tight deadline for 
opening the mall was a factor that may have 
contributed to the decision to fast track the 
construction of the building. The decision to fast 
track the project completion was taken by less 
experienced site management who were unable 
to control either quality of work or conformance 

 

  

 

- Inadequate/under qualified
staff placed in management 
positions.

 
 

- Supervisors were substandard and 
lacked leadership.

 

Confirmed

-

 

Management staff had to 
perform various supervisory 
and H&S roles.

 
-

 

GF had to perform various H&S and 
supervisory tasks.

 
Confirmed

-
 

Inadequate foundation and 
column design by the 
structural engineer. 

 

 
Unconfirmed 

-
 

Inadequate design alterations 
to accommodate variation 
orders.

 
 

 
Unconfirmed 

-

 

Failure to perform proper 
construction procedures by the 
principal contractor.

 

-

 

Poor quality workmanship due to lack of 
supervision by professional team.

 
- Construction procedures were 
questionable and forced to meet 
deadlines and avoid penalties.

 

- Column construction believed to be 
sub-standard.

 

- Construction flaws were rectified in 
dubious ways.

Confirmed



Figure 5: Insights into failed columns in the 
[23]collapsed mall 

14.      MAN AND MEASUREMENT CONCERNS

Man and measurement components of the 
fishbone diagram also contributed in no small way 
to the collapse. In terms of measurement, it is 
notable that H&S audits had not been conducted 
on the project site for four months before the 
collapse of the building. The H&S consultant for 
the project stated that formwork, scaffolds, and 
other false work had not been signed off, either for 
installation or removal, on the site. In the analysis 
by the H&S consultant, the findings showed that 
the H&S file and the officer of the project were 
missing on the day of the accident.  This 
observation was a clear departure from specific 
clauses of Construction Regulations in South 

[26]Africa . There were clear cases of inadequate 
controls and audits on the report site and the 
project engineer even recognised the inadequacy 

[27]
of site inspections on his side .

The work and supervision of man (developer, 
contractor, designer) were sub-optimal from the 
inception of the project. In terms of the regulatory 
environment, the developer failed to lead the 
project by example. All the regulatory failures of 
the developer and even those of the contractors 

[23, 28]
were flagged . In particular, the interviewees 
were asked: “Based on your opinion, how did you 
experience the on-site inspection of the Tongaat 
Mall project? What is your perception on the 
enforcement of compliance with Construction 
R e g u l a t i o n s  ( 2 0 0 3 )  b y  t h e  l o c a l 
authority/municipality during the Tongaat mall 
design phase? And what is your perception of 
compliance enforcement on the Tongaat mall 
p ro j e c t ? ”  T h e s e  q u e st i o n s  a s s e s s e d  t h e 
involvement of the governmental authority in the 
project in terms of on-site inspections as well as 
the enforcement of the regulations. The analysis 
of the data indicates that the interviewees were 
not really aware of inspections on site. This 
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missing reinforcement, inadequate length and 
strength of reinforcement, and incorrect pouring 
of concrete that led to the formation of cold 

[24]
joints . It is notable that these components of 
the 4M diagram, which is a replica of cause and 

[25]
effect diagrams used for root cause analysis , 
constitute the main trigger for the accident. 
According to the analysed documents, expert 
witness opinions highlight three possible 
weaknesses that contributed to the collapse. Two 
major weak links were with respect to the beam 
and columns as illustrated in Figures 4 and 5. An 
expert witness observes that the foundation of 
one of the columns that supported the beam had 
only one pile, which was not deemed to be 
adequate. It was reported that there should have 
been three piles instead of one. The experts 
flagged one beam and two columns as the trigger 
for the collapse. With regard to the beam, it was 
perceived that it was not poured once owing to 
the visible joints. The concrete joints were points 
of weaknesses that may have led to eventual 
disintegration. While the design of the beam was 
not criticised, the fact that its construction 
deviated from the construction drawing was a 
concern upon which only the GC can elaborate. 
Structurally, it was observed that six reinforcing 
steels had been cast in the concrete beam 
instead of 19. From a structural viewpoint, the 
beam failed to withstand the imposed load. 
Further, the columns were close to their bearing 
capacity, and as such, their ability to support the 
slab was questioned by the expert witnesses. It 
was also noted that the columns' capacity to 
provide the necessary support to the slab was 
compromised because they were not perfectly 
vertical and their dimensions were considered to 
be very "slender". Therefore, the columns were 
deemed to have been inadequately designed for 
their purpose and had also not been built in 
accordance with specifications. Among other 
reasons illustrated in Figure 4, the expert 
witnesses noted that the loads from the slab led 
to the failure of the column underpinned with a 
single pile. 

Figure 4: Insights into a failed support beam in 
[23]

the collapsed mall 



Figure 6: Recorded cracks and deflections in the 
collapsed building

 15.  ADDITIONAL CAUSAL FACTORS 
 RESPONSIBLE FOR THE ACCIDENT

Beyond the role of the 4M explained previously, 
Figure 7 presents a detailed description of several 
factors that led to the accident.  Gaps in 
compliance regime were evident through the start 
and continuation of work without the required 
permit or the sporadic on-site inspections by 
relevant parties – designers and contractors. The 
compliance gaps created an environment for poor 
project decisions on the part of both developer 
and contractors who were collectively responsible 
for the violation and payment of fines. The rise in 
change orders and design revisions indicted the 
state of work coordination on the project. The poor 
coordination of design and construction is 
reflected in the inadequate organisation of work 
on the project site. As an illustration, if the work 
had been organised properly, formwork removal 
would not have been hasty and the trigger for the 
crack that led to the collapse would have been 
avoided. Lack of an audit of work procedures 
contributed in no small measure to defects and re-
work on the project site.

Given the profile of the economic circumstance of 
the host community of the project, employee 
participation in decisions was minimal and limited 
significance was placed upon the H&S and well-
being of the workers by the contractors. Required 
training and motivation that would have been 
helpful in preventing the accident were therefore 
lacking on the project. Recorded failures in various 
laboratory tests and the increase in defective 
beams and columns form signals for addressing 
quality issues in the project. The sagging of slabs 
and cracks that manifested in beams, columns and 
slabs indicated the state of functionality that was 
compromised in the project. The end result was a 
building collapse that appeared to be avoidable 
owing to the fact that natural causes due to 
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suggests that there was a limited presence of the 
local authority on the project site. The interviewees 
also perceived a major lack of leadership regarding 
the enforcement of regulations. 

More important was the poor supervision recorded 
on the project. The content analysis and the 
interviews showed that supervision as a crucial 
process in construction was poor despite a constant 
demand for increased site production. For example, 
t h e  s u p e r v i s o r s  o f t e n  o v e r l o o k e d  p o o r 
workmanship unless a defect was obvious. When 
defects were obvious, re-work would be mandated. 
A clear instance was the demolition of columns that 
had clear deflections. The use of incorrect materials 
was also a problem on the project, constituting 
another area in which 'man' was responsible. The 
analysed data shows that the rate of unemployment 
among the interviewees was high and that they 
needed the remuneration – hence their inability to 
challenge poor work processes. The interviewees 
pointed out that as work is scarce, they were in dire 
need of employment:  this placed them in a position 
where compliance with the directives given to them 
was not negotiable.

The interviewees were of the opinion that 
scheduling and work sequencing were not properly 
done because production was chased for the sake of 
completing on time. Chasing the completion of the 
project on time led to obvious mistakes and 
construction flaws in the structural elements as 
evident in the deflection in columns, cracks in other 
building elements and the collapse that occurred 
(Figure 6). The interviewees went on to note that the 
procedure and methods used for correcting 
mistakes and defects engender more re-work. As 
observed, limited know-how concerning the 
Construction Regulations among the interviewees 
was observed. If this is the case, the ability to comply 
with the regulations would appear to be truly 
limited. In brief, the interviewees were of the opinion 
that supervision was inadequate as they also 
indicated that they did not have confidence in the 
leadership of the GF and had even questioned his 
qualifications and knowledge of the construction 
process. The interviewees also noted that the 
effects of poor leadership from the GF contributed 
significantly to poor supervision on the project. For 
instance, the interviewees observed that the GF also 
f u n c t i o n e d  a s  H & S  o ffi ce r o f t h e  p ro j e c t . 
Furthermore, events on the project showed that 
thorough compliance with H&S practices was 
lacking on the site and the contractor failed to 

[29]
uphold sound H&S practices on the project . 
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adhered to as required. The disappearance of the 
H&S file, which should contain documented H&S 
plans and specifications for the project, is another 
area where the Construction Regulations of South 
A f r i c a  fl a g g e d  t h e  c o n t r i b u t i o n s  o f 

[26]
client/developer . Following the client is the role 
of the design engineer of the project. The extent to 
which the design engineer complied with section 

[26]
9 of the Construction Regulations is unclear . 
The section states that "…the designer of a 
structure shall inform the contractor in writing of 
any known or anticipated dangers or hazards 
relating to the construction work, and make 
available all relevant information required for the 
safe execution of the work upon being designed or 
when the design is subsequently altered". This 
clause is relevant to the role of the design 
engineer in terms of addressing the mentioned 
triggers of the collapse – beam and columns. The 
need for a design to consider H&S has been 
highlighted in the literature, especially in relation 

[32, 33]
to fatalities . For instance, a review of over 200 
fatalities in the construction industry in the 

[32]
United States of America (USA)  suggested that 
94 cases can be linked to design. These statistics 
underscore the impact that design has on 
construction H&S performance.

Compliance matters were also heightened when 
the role of the contractors is assessed in the light 
of the accident. Since the H&S performance of the 
contractors is influenced by management 
commitment, communication and feedback, 
supervisory environment,  H&S rules and 
procedures, training and competence levels, and 

[29]work pressure , the construction work and 
supervision-related issues discussed earlier could 
be linked to the contractor. In addition, the 
perception that H&S is the responsibility of 
everyone on site is contrary to what happened 
when the GF asked the workers to continue to 
work despite a notice to stop work by the 

[23]
municipality . Among others, section 5 of the 
Construction Regulations of Republic of South 

[11, 26]
Africa,  mandates a principal contractor to 
" … s t o p  a n y  c o n t r a c t o r  f r o m  e x e c u t i n g 
construction work which is not in accordance with 
the principal contractor's and/or contractor's 
health and safety plan for the site or which poses a 
threat to the health and safety of persons". The 
interpretation of this clause and its compliance 
are important and it requires the contractors to 
take steps to mitigate possible failures on the 
project site.

climatic conditions did not play a role in this 
accident. The construction accident led to two 
fatalities and 29 injuries and genuine concerns for 
lost revenue for everyone on the project. 

Figure 7: Additional causal factors of the 
collapsed building

16.   ANALYTIC GENERALISATIONS FROM                                                            
 TONGAAT MALL COLLAPSE 
                   
The study shows that, in broad terms, the causes 
of the Tongaat Mall building collapse were 
inappropriate planning and management of 
construction activities, poor regulatory control, 
and structural  fai lure,  fol lowed by poor 
supervision, disregard for engineering drawings 
and workmanship as well as lack of diligence. 
These issues were also flagged in past building 

[8]
collapses . The increase in building collapse 
accidents in South Africa underscores the need to 
arrest all H&S issues that could lead to accidents 

[1]
when constructing buildings . In general, the 
analysis showed that a constant revision of 
designs was rampant on the project. The design of 
a slender column that was unable to carry the 
dead weight of the collapsed slab serves as a vivid 
case. Designers, especially structural engineers, 
should respond more strongly to H&S situations 

[ 3 0 ]at the pre-construction stage .  These 
arguments back the use of the time-safety 
influence curve that explains the relations 
between the progression of a project through its 
phases ( init iation,  design,  procurement, 
implementation, and so forth) and the ability to 
influence H&S as the project passes through the 

[31]classical stages of project realisation . In 
essence, as work progresses on project sites, the 
ability to influence H&S positively decreases. 

Clients have key roles to play in providing and 
achieving optimum standards in H&S. This is 
particularly important when compliance is 
required. As shown in the findings of this building 
collapse, the client may have been able to avert 
the loss of lives on the site if compliance had been 
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  17.   CONCLUDING REMARKS

This study showed that the Tongaat mall building 
collapse was traceable to human activity. There 
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of methods, materials, measurement and most 
especially, man, the causal factors for the 
accident can be observed. It is important to re-
examine the design and construction procedure 
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reduce design changes can be adopted in future 
p r o j e c t s .  B a s e d  o n  t h e  r e f u s a l  o f  t h e 
client/developer and by extension, the contractor, 
to obey stop orders, the ineffectiveness of 
compliance enforcement has to be addressed. 
This is an area that a municipality needs to act 
upon before an accident occurs. The explained 
causes of the collapsed building in Durban 
showed that the industry in South Africa needs to 
address the H&S ethos of clients/developers, 
designers, and contractors. This study showed 
that the accident may have been prevented if the 
developer, engineer, and contractor had complied 
with Construction Regulations. The trigger for the 
collapse – a beam and two columns – emerged 
from poor H&S management that had been on-
going on the project. The roles of the major project 
actors of the Tongaat mall building collapse have 
been observed through reports and interviews, 
and their implication for practice is profound. It is 
thus crucial to engender optimum management 
of construction and monitoring of compliance 
with regulations so that such accidents do not 
happen in the future. 

Notes:
1. Owing to the methodological stance 

adopted in this study (case study research 
design), the findings of this study should be 
t re a te d  a s  i n co n c l u s i ve ,  t h o u g h t-
provoking, and insightful.

2. This paper is an empirical study that was 
conducted at the postgraduate level. It is 
not an official forensic study and the report 
of the accident investigation conducted by 
the DoL is available from the Department. 
S e e : 
http://www.labour.gov.za/DOL/media-
desk/media-alerts/thongathi-tongaat-
mall-structural-collapse-commission-of-
i n q u i r y - c l o s e s - t h e - c u r t a i n - w i t h -
submission-of-closing-arguments/ for 
more information.

3. Details of the questions asked in the study 
and the analysed documents are available 

[21]
as appendices in Van Eeden . Interested 

[21]
parties can obtain Van Eeden  either from 
the NMMU website or the authors of this 
article.
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ABSTRACT AND KEYWORDS

PURPOSE OF THIS PAPER: This paper aims to 
investigate the barriers, benefits and acceptance 
of small-scale renewable energy technology 
i m p l e m e n t a t i o n  f o r  c o m m u n i t i e s  i n 
underdeveloped rural areas in KwaZulu-Natal, 
South Africa.

DESIGN/METHODOLOGY/APPROACH: A field 
research was conducted by engaging with two 
rural communities in KwaZulu-Natal where two 
different technologies were implemented. The 
study involved direct and participant observation, 
and questionnaire-based surveys conducted with 
c o m m u n i t y  m e m b e r s .  S e m i - s t r u c t u re d 
i n t e r v i e w s  w i t h  r e l e v a n t  s t a k e h o l d e r s 
complemented the research uncovering specific 
challenges related to the implementation 
process. 

RESEARCH LIMITATIONS: The study is limited to 
two types of small-scale renewable energy 
technologies (biogas digesters and solar home 
systems) and to two rural communities that were 
relevant to the research and therefore analysed as 
significant case studies.

FINDINGS: The findings indicate that the benefits 
of using renewable energy technologies 
overweigh the barriers and this influences the 

communities' perception towards the adoption of 
renewable energy technologies. The main 
benefits perceived by the communities were 
found to be the reduction in operating costs for 
the increased resource efficiency, whereas the 
main barriers pertained to the implementation 
costs and lack of technology awareness.

P R AC T I C A L  I M P L I C AT I O N S :  T h e  s t u d y 
contributes to increase the awareness of the 
e ffe c t s  o f  t h e  a d o p t i o n  o f  s m a l l - s c a l e 
decentralised renewable energy systems for rural 
communities in South Africa from an inhabitant 
perspective, showing benefits and challenges 
that could foster policy development towards a 
large-scale implementation of such technologies.

VALUE: Uncovering barriers and benefits related 
to the adoption of renewable energy technologies 
is essential towards combating energy poverty in 
rural communities in South Africa.  

KEYWORDS: Renewable Energy Technologies, 
Rural Communities, Solar Home Systems, Biogas 
Digesters.

1. INTRODUCTION

The rapid urbanisation poses massive challenges 
in developing countries to the sustainable 
development of communities and relevant needs 
for housing, infrastructure, energy and water. In 
South Africa, urban population is expected to 

[1]exceed 70% of the entire population by 2030 . 
The growing migration to cities is also connected 
to the existing challenges for underserviced rural 
communities. Many rural areas in developing 
countries are affected by energy poverty due to 
the ineffective provision of modern energy 

[2]services and distribution network , since often 
reaching such areas is not economically viable. 
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The South African province of KwaZulu-Natal, in 
particular, was observed to have the highest 
percentage in the country (around 70%) of non-
electrified households below the energy poverty 
line, representing the energy equivalent of the 
United Nations' USD 1.25 per person per day 

[3]poverty line .

Decentralised supply based on small-scale 
renewable energy systems has the potential to 
fulfil basic needs for underserviced rural 
communities in South Africa. However, energy 
studies are generally conducted primarily 
through a technical and technological paradigm, 
with limited consideration of the human and 
social dimension of energy challenges and 
sustainability transitions faced by final users. The 
need for addressing energy studies through a 
more holistic and human-centred approach has 

[4]been highlighted by the literature . This becomes 
even more significant when these studies regard 
disadvantaged groups with limited or no access to 
energy infrastructure and basic services. 
Therefore, understanding the benefits, barriers 
a n d  c h a l le n g e s  t h a t  r u r a l  co m m u n i t i e s 
experience for the adoption of renewable energy 
technologies is critical towards fostering effective 
plans and concrete actions for their successful 
implementation on a large scale. 

This paper investigates the acceptance, benefits 
and barriers experienced by two communities in 
underdeveloped rural areas in KwaZulu-Natal in 
the implementation of two different small-scale 
off-grid renewable energy technologies, namely 
biogas digesters and solar photovoltaic systems. 
A field research was conducted by engaging with 
the two communities through direct and 
participant observation, and questionnaire-
based surveys conducted on site to investigate 
the perception of community members. The 
results of the surveys were complemented by 
s e m i - s t r u c t u r e d  i n t e r v i e w s  w i t h  N o n -
G o v e r n m e n t a l  O r g a n i z a t i o n  ( N G O ) 
representatives and Local Government Officials 
involved in the projects, in order to better 
i nve s t i g a te  t h e  p ro b l e m  f ro m  m u l t i p l e 
perspectives and uncover specific challenges 
related to the implementation process of the 
renewable energy technologies.

The next section provides a review of relevant 
literature on the implementation of decentralised 
renewable energy systems for rural communities. 
The methodology is then explained in detail, 
followed by the presentation and discussion of 
t h e  m a i n  r e s u l t s .  C o n c l u s i o n s  a n d 
recommendations for future studies are finally 
proposed at the end of the paper.

2. DECENTRALISED RENEWABLE ENERGY
SYSTEMS FOR COMMUNITIES IN
 RURAL AREAS

Energy poverty in rural South Africa

Energy poverty is broadly defined as the “lack of 
access to modern energy services […] necessary 

[3]for human development” , which includes 
household access to electricity and clean cooking 
facilities not causing air pollution in houses. In 
2014 approximately 36% of the South African 

[1]population resided in rural areas . Despite the 
strong effort of the Government into the 
electrification programme, in the same year 
around 30% of rural population still did not have 

[ 5 ]access to electricity .  Therefore,  rural 
communities in South Africa are significantly 
affected by energy poverty. Furthermore, 95% of 
the electrified rural households in 2011 still 

[6]depended on biomass for their energy needs , 
due to the cost of electricity, whereas non-
electrified households still relied on inefficient 
and unsafe energy sources (e.g. paraffin and 

[7]batteries) . A study conducted on the Okhombe 
rural community in KwaZulu-Natal, for example, 
found that only 21% of the households had access 
to electricity and water was hardly accessible, 
whereas the major source of consumed energy 
was firewood (45.7%) for activities such as 
cooking and the second one was paraffin (25.8%) 
[8]. The current national trend of increase in 
electricity tariffs, due to the investments to 
strengthen the national generation capacity, is 
even worsening the burden on rural households. 
The situation of KwaZulu-Natal is of particular 
concern, since it is the second least electrified 
province in South Africa (with 18.24% of 

[9]households not electrified ) and previous studies 
highlighted that this province had around 70% of 
non-electrified households below the energy-
equivalent USD 1.25 poverty line, being the 

[3]highest in the country . Rural KwaZulu-Natal 
households extensively lack of energy efficient 
technologies, which can aid in saving resources 

[10]for the users and improving health .

After the first signals towards an innovative 
direction provided by the White Paper on Energy 
of 1998, since the issue in 2003 of the White Paper 
on Renewable Energy an understandable policy 
endorsing the development of renewable energy 
technologies and incorporating a target for 
renewable energy has been undertook by the 
Department of Energy of South Africa in 
partnership with Eskom. During this period, 
restricted development in renewable energy was 
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[11] [12]implemented .  With regard to electricity, after  
failing in meeting the target set by the Integrated 
National Electrification Planning (INEP) of 
electrifying 92% of formal households by 2014, 
the Government has set a new target through the 
new Household Electrification Strategy aimed at 
electrifying 90% of the formal residential sector 
through grid connection by 2025, and only 7% 

[13]through off-grid systems . The ambitious target 
of electrifying almost the entire sector through 
grid is facing many challenges, primarily related 

[14]to economic issues : 

· the high capital and operating costs of the
s y s t e m  f o r  t h e  e x t e n s i o n  o f  t h e
transmission network to remote rural
areas;

· the payment of the connection charge,
which will be unlikely to be sustained by
non-electrified households (mainly
belonging to low-income groups);

· the impossibility of recovering capital and
operating costs from the tariffs alone due
to the low energy consumption level of
rural households.

In light of these barriers, off-grid energy supply 
could represent a suitable alternative to 
contribute to meeting the objectives of the White 
Paper on Renewable Energy aimed at securing 
supply through diversity, improving access to 
inexpensive energy services, and stimulating 

[12]economic development .

Challenges of off-grid renewable energy systems 
for rural communities

Renewable energy technologies contribute to 
carbon savings, which is significant for the 
residential sector in South Africa since this was 
responsible in 2013 for 20% of total electricity 
consumption and in 2010 for 13% of total 
greenhouse gas emissions of all sectors other 

[15]than electricity generation . In addition to the 
reduced environmental contamination, main 
advantages of using renewable energy systems 
include the reduction in the household energy 
consumptions and relevant utility costs, which is 
particularly important in South Africa due to the 
ever rising electricity tariffs, the improvement of 
comfort and quality of life, and the increase of 

[16] [17] [18]resource efficiency . On the other hand, the 
main barrier is generally the high implementation 
costs of green technologies. These costs are 

dependent on the availability of the technology 
and the demand from the public. Therefore, 
initially subsidy mechanisms are generally 
required for capital cost reduction to inspire 

[19]uptake . The degree of governmental support 
therefore strongly influences the implementation 
of green technologies, since without proper 
s u p p o r t ,  t h e s e  s y s t e m s  a r e  g e n e r a l l y 

[20]implemented only on a small scale . On the other 
hand, the operating costs of renewable energy 
technologies are generally relatively low and this 

[21]makes the systems more acceptable . Other 
barriers found in the literature regard the lack of 
research, awareness and information regarding 
green technologies and the lack of relevant 
k n ow h ow,  w h i c h  n e g a t i ve l y a ffe c t  t h e i r 

[22] [23]implementation . 

Apart  from the technical  efficiency,  the 
implementation of new green technologies in 
rural  communit ies  must  be assessed by 
considering the actual effects on and the 
perception of users and communities. A previous 
research mapping over 4400 energy-related 
research studies highlighted the need for more 
human-centred research methods to energy 
problems, which consider the final users at the 
centre of the process in order to capture the 

[4]human dimensions to energy use . People show 
d i ff e r e n t  r e a c t i o n s  o n  h o w  r e n e w a b l e 
technologies affected their daily lives. Therefore, 
it  is  increasingly recognised that social 
a c c e p t a n c e  t o w a r d s  r e n e w a b l e  e n e r g y 
technologies might represent a barrier to their 

[24]implementation and use . This might be even 
more significant for underserviced rural 
communities, custodian of indigenous culture 
and traditions, characterised by limited access to 
modern energy services and technology 
advancement. Social acceptance, challenges in 
the management and operation of the system, 
benefits and barriers experienced by households 
are therefore key aspects to consider in order to 
assure the success of renewable energy 
technology implementation in rural areas. 

This paper therefore primarily concentrates on 
the perception of rural communities on the 
acceptance, adoption, operation, experienced 
benefits and barriers related to the two specific 
o ff- g r i d  s m a l l - s c a l e  r e n e w a b l e  e n e r g y
technologies,  which are implemented in 
underdeveloped rural areas of South Africa to 
combat critical aspects of energy poverty (lack of 
access to electricity and of clean cooking facilities 
in the houses). The two technologies assessed by 
this study are solar photovoltaic systems (used as 
Solar Home Systems, which are stand-alone 
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photovoltaic systems that supply power for 
lighting and appliances to remote off-grid 
households) and biogas digesters, which can also 
work synergistically with rainwater harvesting 
systems. 

Biogas digesters are green technology systems 
that decompose organic waste (e.g. manure, food 
waste, crops), by means of bacteria in an 
anaerobic setting in order to produce clean 

[25]  renewable energy in the form of biogas .This can 
be used for various purposes, which in the case of 
rural households can be as clean fuel for cooking 

[25]and heating water . Slurry from anaerobic 
digestion can be used as organic fertiliser for 
agriculture. The water needed for the proper 
o p e r a t i o n  o f  t h e  b i o - d i g e s t e r  c a n  b e
supplemented, particularly in areas where access 
to water is limited, through rainwater harvesting 
systems, which generally collect rainwater from 
ground or roof surfaces with the intention of 

[26]storing the collected water for later use . 

Apart from the general benefits previously 
discussed for renewable energy technologies, the 
specific benefits of using bio-digesters found in 
the literature mainly relate to the reduction in the 
greenhouse gases emitted,  the efficient 
conversion of wet biomasses, the production of 
renewable green energy and effluent used as 
fertilizer, the lowering of operating costs and the 
potential provision a safer hygienic sanitation 

[27]system . Previous studies highlighted the low 
implementation of this technology in Sub-
Saharan African countries, with barriers related in 
particular to the political and economic status of 
such countries, despite the fact that people saw 
this technology as cost effective and resource-

[28]reliable . A research conducted on the Okhombe 
rural community in KwaZulu-Natal found the bio-
digesters not financially feasible for households 
without strong financial support, but highlighted 
their potential contribution to enhancing basic 
living standards, reducing energy expenditure, 

[8]improving health, securing energy and food .

With regard to rainwater harvesting, previous 
studies found that advantages of rainwater 
harvesting for low-income households included a 
better management of municipal water, reserved 
for primary uses (e.g. cooking, drinking, bathing), 
a n  i n c r e a s e d  s o c i a l  r e s p o n s i b i l i t y  a n d 
environmental awareness towards a more 
sustainable usage of resources, and a general 

[29]improvement in quality of life  .  An interesting 
aspect observed in previous research was that 

bio-digesters and rainwater harvesting systems, 
differently from other green technologies, give 
more responsibility to users, introducing a self-
management approach required for their 

[30]effective operation . This emphasizes the social 
implications and behavioural changes required by 
the implementation of these green technologies 
as part of the sustainability transition towards a 
more resource-efficient scenario.

The second technology considered by this paper is 
Solar Home Systems (SHSs), which are devices 
that convert solar energy in electricity via 
photovoltaic modules. The electricity can be used 
immediately or stored for limited time in a battery 
to use different electrical appliances (e.g. lights) 
[31]. Solar Home Systems can therefore be used to 
fulfil basic electricity needs in remote rural areas. 
The Government has started to provide 50-Wp 
Solar Home Systems to remote rural households 
at a subsidised rate. However, in South Africa 50-
Wp photovoltaic systems can hardly produce 20-
30% of the free basic electricity (50 kWh per 
month) that the government provides without 
charge to low-income households connected to 

[14]the grid . Similar performance issues were also 
found in other studies on photovoltaic systems in 
developing countries of eastern Africa, which 
observed that users tended to complain with 
regards to the low power capacity and low battery 

[32]storage of the system . Other studies indicated 
as the main hurdles the high implementation 
costs, the lack of information on how the 
technology operates and its impact on people's 

[33]lives . 

The findings from the literature informed the 
design of the methodology and the research 
instruments adopted for the study, which are 
explained in detail in the following section. 

3. RESEARCH APPROACH AND METHODS

The research used a triangulation mixed method, 
aimed at providing a better understanding of the 
problem by involving multiple sources of 

[34]information .  A field research was conducted by 
i n v e s t i g a t i n g  t w o  c o m m u n i t i e s  i n 
underdeveloped rural areas in KwaZulu-Natal, in 
w h i c h  r e n e w a b l e  e n e r g y  s y s t e m s  w e r e 
implemented to combat energy poverty. The 
communities were selected being relevant to the 
aim of the research and were therefore assessed 
as s ignificant case studies that  al lowed 
conducting an empirical investigation of the 
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[35]problem in a real-life context , since households 
used the technologies on a daily basis. The rural 
c o m m u n i t y  i n  Pe p w o r t h  ( A l f r e d  D u m a 
Municipality) was selected since it consisted of 48 
houses that were retrofitted through the 
installation of SHSs to provide for basic rural 
electrification. This community constitutes a 
good reference to investigate the perception of 
rural households on the system since these have 
used it for the past 3 years. The Ndwedwe rural 
community (ILembe District Municipality) was 
selected since in 2014 a green retrofit project was 
implemented by an NGO and funded by the South 
African National Energy Development Institute, 
providing 26 houses, selected on the basis of the 
availability of livestock manure, agricultural 
activities and greywater access, with bio-
digesters. Rainwater harvesting systems were 
installed in case a reliable source of water was not 
present. Some houses were also provided 
photovoltaic systems, but for consistency in the 
data interpretation and in order to analyse 
independently the perception on the two 
technologies addressed by the study, the focus on 
the Ndwedwe community was limited to the bio-
digesters. Considering the two communities, 74 
participants (48 for the Pepworth community and 
26 for the Ndwedwe community) represented 
therefore the sample of the field study. 

The study involved direct observation, interaction 
w i t h  u s e r s ,  e n g a g e m e n t  w i t h  t h e  r u r a l 
households through questionnaire-based 
surveys conducted in the communities, oriented 
to investigate their perception on the two 
technologies. This part of the research was 
oriented to obtain information regarding people's 
experience and belief, impact of the technologies 
on rural households and the behaviour of the 
systems from the user's perspective. Through the 
questionnaires, the aim was also to gather 
numerical information that could be generalised 
a c r o s s  t h e  c o m m u n i t y  t o  e x p l a i n  t h e 

[36]phenomenon . 

Since the two assessed technologies are aimed at 
combating complementary aspects of energy 
poverty (primarily the lack of electricity through 
SHSs in one case, and the lack of clean facilities for 
cooking through bio-digesters in the other) and 
the literature highlighted specific challenges and 
benefits for each technology, a questionnaire was 
developed for each community in order to be 
technology-specific. However, at the same time, 
the questionnaires were characterised by the 
same structure, overarching philosophy and some 
common items related to general aspects of 
renewable energy technology implementation. 
The questionnaires aimed at investigating the 

barriers and potential benefits of technology 
implementation, along with the acceptance of the 
technology based on the perception and 
experiences of the rural community members. 
The questionnaires were formulated on the basis 
of the findings from the literature, using a 
combination of dichotomous, multiple-choice, 
Likert scale-based questions (from 1-strongly 
disagree to 5-strongly agree) and open-ended 
questions. The results of the surveys were 
analysed through descriptive statistics in order to 
understand the general perception of the 
community. 

T h e  fi n d i n g s  o f t h e  fi e l d  re s e a rc h  we re 
complemented by semi-structured interviews 
(face-to-face and telephonic), conducted for the 
Ndwedwe community with two representatives of 
NGOs participating in projects of green 
technologies' implementation, and for the 
Pepworth community with a Department of 
Energy Official and a representative of a 
renewable energy consulting company involved in 
SHS projects. The interviews helped gain a more 
in-depth understanding of the problem from 
multiple stakeholders' perspectives, in order to 
uncover specific challenges related to the 
implementation process of the renewable energy 
technologies for rural communities in KwaZulu-
Natal.

The ethical aspects were cautiously treated 
throughout the course of the research. The 
participants were informed about the purpose of 
the study, as well as the contents of the 
questionnaires and interviews through an 
informed consent form. Confidentiality and 
a n o ny m i t y w a s  a s s u re d  to  a l l  re s e a rc h 
participants. 

4. RESULTS AND DISCUSSION

This section presents and discusses the main 
findings from the two investigated communities. 

Direct observation and interaction with users 
(Ndwedwe community)

The local municipality of Ndwedwe is located 20 
km inland from the out coast of the KwaZulu-
Natal province (Ilembe District Municipality). 
Twenty-six households were equipped with six 
cubic  metre  bio-digesters  (one for each 
household; Figure 1), which were installed and 
constructed traditionally using bricks and mortar 
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with a fibreglass dome, and connected with a 
low-density polyethylene greywater l ine 
and composite pipe for the gas line to the 
kitchen. The choice of using non-prefabricated 
systems was made in order for the NGO running 
the project to employ and train local builders on 
bio-digesters' construction and installation. In 
case a flush toilet was present, this was 
connected to the bio-digester as well. Rainwater 
harvesting systems were installed for houses 
without a reliable source of water (Figure 2). The 
cost of the bio-digester, including construction, 
installation, transport, stakeholder engagement 

[37]and training, was approximately ZAR 50 000 . 
The produced biogas was used for activities such 
as cooking and heating water. The NGO running 

3the project estimated a production of 1.4 m  of 
methane gas daily, equivalent to approximately 
220 kg of Liquefied Petroleum gas per year 
(assuming the cost savings for the equivalent LP 
gas, the NGO estimated a payback period for the 
bio-digester, excluding interest, of around 9.5 
years, without considering the additional value of 

[37]
the effluent for agriculture)   .

Some of the issues expressed by the users 
included the inability to properly maintain these 
systems on their own. Households were taught 
during the implementation phase how to operate 
the systems, but self-maintenance was a concern 
because participants manifested doubts on how 
to intervene in case of malfunction and damage. 

Figure 1: NGO representative checking the operation of the 
bio-digester; testing of the two-plate gas stove adapted for 

methane use, supplied by the bio-digester

Figure 2: 2500-litre rainwater tank 
and flexible gutter

The users also indicated that they were more 
exposed to the benefits of using these systems as 
opposed to the barriers. Before the retrofit 
intervention, the community extensively lacked 
water and energy efficient technologies. Fuel 
wood, paraffin and LP gas, which were used before 
the green technology implementation, were 
substituted by the biogas from the bio-digester 
that benefitted the users in terms of operational 
cost savings and energy efficiency.

H o u s e h o l d Q u e s t i o n n a i r e ( N d w e d w e 
community)

The response rate of the questionnaires was 81% 
(21 out of the 26 households participated in the 
survey). The main users of these systems were 
predominately females (66.7%). The results 
showed in Figure 3 indicate that the main 
perceived benefit was the energy and water 
efficiency the bio-digester and rainwater 
harvesting systems provide (mean: 4.762, with 
76.2% of participants that strongly agreed) and 
the affiliated cost savings (mean: 4.619, with 
61.9% of participants that strongly agreed). This 
indicates a reflection of the benefits found in the 
literature for similar studies on the same 

[8] [27]technology .

Amongst the barriers generally acknowledged by 
the literature, according to the results reported in 
Table 1, it was interesting to note that the only one 
perceived by the community members was the 
too high implementation cost (mean: 4.381 , with 
52.4% of participants strongly agreeing on this 
barrier and 33.3% agreeing), which households 
could not have afforded if the provision and 
installation of the systems had not been funded 
externally. The cost of the system as the main 

[8]barrier was confirmed also by other studies . 

 

Figure 3: Benefits of utilising bio-digesters  and rainwater harvesting systems

76.2%

61.9%

28.6%

23.8%

38.1%

52.4%

33.3%

14.3%

42.9%

4.8%

23.8%

0% 20% 40% 60% 80% 100%

My home is more energy and water efficient due to
these systems

The bio-digesters and rainwater harvesting systems
allow my family to save money for daily activities (e.g.

cooking)

The comfort and quality of life in my home has been
improved by these systems

I believe that the resale value of my home has
increased because of these systems

Percentage of participants

Strongly Agree Agree Neutral Disagree Strongly Disagree
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The general disagreement of the community 
members on the other items, which are generally 

[22] [23]acknowledged as barriers by the literature  ,
was most likely associated to the effective role
played by the NGO, through the management of
the implementation process, stakeholder
engagement,  training and mentoring,  in
minimising other potential barriers related to the
education on the system, its use, possible
perceived risks and insufficient feedstock.

The questionnaire furthermore revealed that the 
bio-digester technology was well-perceived and 
accepted by the community (Table 2). The findings 
show that users strongly agreed that the systems 
are easy to use and operate (mean 4.810 with 
90.5% of participants strongly agreeing). Also, 
the cost saving potential provided by these 
systems encouraged people to use them regularly 
(mean: 4.667; 66.7% of participants strongly 
agreeing), as well as energy-poverty related 
issues (57.1% of participants strongly agreeing 
and 38.1% agreeing), and that these systems are 
well accepted since they offer more benefits than 
c h a l le n g e s  ( m e a n :  4 . 6 1 9  w i t h  6 1 . 9 %  o f 
participants strongly agreeing). Furthermore, the 
community acknowledged that they received 
appropriate training on how to effectively use the 
systems (mean: 4.571, with all participants 
agreeing or strongly agreeing), which was likely 
to affect also their perception on the efficient 
integration of the operation of the systems with 

their daily routine and activities (mean: 4.191 , 
with most participants agreeing or strongly 
agreeing on the statement, 61.9% and 28.6% 
respectively). There was a general neutral 
response about the community awareness of the 
benefits of the systems before these were 
installed, as well as in regards to have received 
appropriate informative material ,  which 
highlights essentially the need for improving 
information campaigns to stimulate the interest 
in these technologies. 

Interviews with relevant stakeholders 
(Ndwedwe community)

I n t e r v i e w s  w e r e  c o n d u c t e d  w i t h  o n e 
representative of the NGO that run the project 
and another NGO representative that worked on 
similar projects. The findings suggest that the 
main benefits from the NGO representatives' 
perspective are the lower operational costs, the 
decrease in the consumption of traditional and 
harmful energy sources, and the fact that users 
are not required to travel long distances to collect 
these energy sources (wood, paraffin, etc.). The 
barriers that stakeholders found relevant on the 
basis of their experience included the high 
implementation costs, water constraints and 
gaining site access when implementing these 
systems. The NGOs collectively believed that 

Table 1: Barriers and challenges of utilising bio-digesters (percentage frequency, mean, standard deviation) 

Item
1

Strongly 
disagree

2
Disagree 

3  

Neutral 
4 

Agree 
5 

Strongly 
agree

 
Mean St. dev. 

The cost to implement 
these systems is beyond 
the scope of my income

0% 0% 14,3% 33,3% 52,4% 4.381 0.740

The smells emitted from 
these systems are 

unbearable and bad for my 
health

 47,6% 33,3% 9,5% 9,5% 0% 1.810 0.981

There is a perception of 
risk and fear in my 

community with regards to 
these technologies

 52,4% 23,8% 23,8% 0% 0% 1.714 0.845

Time is factor that prohibits 
me from managing my 

system daily due to other 
commitments

 47,6% 42,9% 4,8% 4,8% 0% 1.667 0.796

Animal remains or crop 
residues are not readily 

available to be inserted in 
my biogas system.

 61,9% 28,6% 4,8% 4,8% 0% 1.524 0.814

I have cultural beliefs that 
stop me from using such 

systems

 
81% 19% 0% 0% 0% 1.191 0.402

I was never taught or 
educated on what these 
systems are or how they 

work

85,7% 14,3% 0% 0% 0% 1.143 0.359 
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these systems are well accepted and are effective 
in rural areas, but there has been cases were the 
users indicated that they have experienced 
maintenance problems in the long run.

Direct observation and interaction with users 
(Pepworth community)

The Pepworth community is located in an 
underdeveloped rural area in the Alfred Duma 
L o c a l  M u n i c i p a l i t y  ( u T h u k e l a  D i s t r i c t 
Municipality), on the western boundary of the 
KwaZulu-Natal Province. In 2014, forty-eight 
households benefitted from the implementation 
of SHSs (Figure 4). Each household was provided 
with a SHS including three 50-Wp solar 
photovoltaic panels, to supply electricity to 
electrical appliances and artificial lighting. The 
installation of the SHS was priced at ZAR 8200, 
including cabling, tubing, storage battery, a meter 
and a charging controller. Users are obliged to pay 
a maintenance fee of a minimum of R61 per 
month to the SHS provider.

The electricity produced by the SHSs brought 
enormous benefits to the previously unelectrified 

community. The main benefits that emerged from 
site and participant observation were the low 
maintenance of the system, no operating cost 
(apart from the maintenance fee), reduced 
respiratory diseases since households previously 
used firewood in the houses causing harmful 
pollution, and educational benefits. In addition, 
the residents spent less time collecting wood and 
less money on traditional energy sources. The 
installation of SHSs granted the residents access 
to reliable electricity and the rural dwellers could 
fulfil basic electricity needs without any physical 
effort.

These systems integrate 
well with my daily routine 

and activities 
0% 0% 9.5% 61.9% 28.6% 4.191 0.602 

Before implementing these 
systems in my home, I was 

aware of what these 
systems are and their 

benefits 

0% 33.3% 9.5% 52.4% 4.8% 3.286 1.007 

I was informed on how 
these systems work by 

means of posters, 
advertisements or other 
forms of communication 

14.3% 28.6% 0% 52.4% 4.8% 3.048 1.284 

Item 
1 

Strongly 
disagree 

2 
Disagree 

3 
Neutral 

4 
Agree 

5 
Strongly 
agree 

Mean St. dev. 

These systems are easy to 
use and operate 0% 0% 4.8% 4.8% 90.5% 4.810 0.680 

Financial issues (cost -
saving potential) 

encourage people to 
regularly use these 

systems in my community 

0% 0% 0% 33.3% 66.7% 4.667 0.483 

These systems are well -
accepted since they offer 

more benefits than 
challenges 

0% 0% 0% 38.1% 61.9% 4.619 0.498 

I have received appropriate 
practical training to use 

and manage the systems 
effectively 

0% 0% 0% 42.9% 57.1% 4.571 0.507 

Energy- poverty related 
problems and water 
scarcity encouraged 

people to regularly use 
these systems in my 

community 

0% 4.8% 0% 38.1% 57.1% 4.476 0.750 

Table 2: Acceptance of bio-digester technology from the community perspective (percentage frequency, 
mean, standard deviation)
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Figure 4: SHS installed on rooftop in the Pepworth community 



H o u s e h o l d Q u e s t i o n n a i r e ( Pe p w o r t h 
community)

T h i r t y  h o u s e h o l d s  p a r t i c i p a t e d  i n  t h e 
questionnaire survey (out of the sample of 48: 
response rate of 63%). The main use of the 
electricity produced by the SHSs was for lighting 
(70% of participants), followed by television 
(23%) and charging mobile phones (7%).

Amongst the benefits acknowledged by the 
literature, it was found that the access to 
electricity particularly assisted in improving 
children's education as shown on Table 3 (mean: 
4.733 with 73.3% of participants strongly 
agreeing on this benefit and 26.7% agreeing). 
This was followed by the benefit of being able to 
connect electrical appliances such as television 
and radio (mean: 4.167 with 86.6% of the 
participants in agreement or strong agreement). 

The perceived improvement in the quality of life 
together with the  financial savings are in line with 
w h a t  i s  g e n e r a l l y  o b s e r v e d  f o r  t h e 
i m p l e m e n t a t i o n  o f  r e n e w a b l e  e n e r g y 

[16] [17] [18]technologies . Also, 80% of the participants 
acknowledged the positive effects of SHS 
implementation in raising environmental 
awareness amongst household' members.

Community members were asked to rate 
statements regarding possible governmental and 
household's challenges for the implementation of 
SHSs. The results shown in Table 4 highlight that 
households believed that SHSs can only be 
implemented through strong financial support 
(mean: 4.367 with 56.7% of the participants 
agreeing on this challenge and 40% strongly 
agreeing) and that the cost of the technology 
cannot be afforded by community members. This 
is supported by the literature, highlighting that 
governmental support highly influences the 

[19][20]implementation of SHSs . 

However, a preliminary non-discounted payback 
period was calculated according to the average 
financial savings produced by the SHS as declared 
by the households (approx. ZAR 1020/year). This 
revealed that the expected payback period should 
be between 8 and 9 years, which would be 
acceptable in comparison with the lifespan of the 
te c h n o l o g y.  M o s t  co m m u n i t y m e m b e r s 
a c k n o w l e d g e d  t h e  e ff o r t  m a d e  b y  t h e 
government towards the implementation of this 
technology in rural communities.

32

Item

 

1

 

Strongly 
disagree

2
Disagree 

3

 

Neutral
4

 

Agree
5

 

Strongly 
agree

Mean St. dev.

Having electricity in the 
household helps children 

education

 

0% 0% 0% 26.7% 73.3% 4.733 0.450

I am able to use TV and 
listen to radio

 

0% 6.7% 6.7% 50% 36.6% 4.167 0.834

The use of these solar 
systems has a positive 

effect in your life

 

0% 3.3% 16.7% 43.3% 36.7% 4.133 0.819

The use of the system has 
increased my family’s 

awareness of the 
importance of preserving 

natural resources and 
using renewable energy

 

0% 0% 20% 46.7% 33.3% 4.133 0.730

Life
 

with the solar system 
is much easier

0% 3.3% 20% 46.7% 30% 4.033 0.809

The solar system allows 
my family to save money 

0% 13.3% 16.7%
 

30%
 

40%
 

3.967 1.066

 

Table 3: Benefits of utilising SHS s (percentage frequency, mean, standard deviation) 



The participants were questioned to indicate 
between multiple options just the main barrier 
they believed for the adoption of SHSs (Figure 5). 

The community members identified the cost of 
purchasing the SHS as the main barrier preventing 
the large-scale implementation of the technology 
(47% of the participants), which is in line with 

 [19]findings from the literature . The second barrier 
indicated was the lack of information and product 
understanding (40% of the participants), which 
also has an impact in the decision making towards 
adopting this technology, as also acknowledged 

[22] [23]by previous studies .

With regard to community's acceptance of the 
technology, the results (Table 5) are indicative 
that the majority of participants (mean: 4.733, 
with 76.7% of participants strongly agreeing and 
20% agreeing) were in favour towards innovative 
technologies such as SHSs against traditional 
energy sources (paraffin, wood, etc.) and most of 
them were satisfied with the system. However, 
most of the participants were not aware of other 
alternative technologies (73.3%) and did not 
consider the power supplied by SHSs reliable 
(60%). This highlights that awareness raising 
and the provision of information about the 
technology could improve the acceptance of 
new technologies from traditional communities 
[33].  
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Table 4: Challenges for the implementation of SHS s (percentage frequency, mean, standard deviation ) 

Item
1

Strongly 
disagree

 
2

Disagree 
3

Neutral
4

 

Agree
5

 

Strongly 
agree

 Mean St. dev.

The solar photovoltaic 
systems can be 

implemented through strong 
incentive policies that fund 

for the purchase and 
installation of the system

 
0% 0% 3.3% 56.7% 40% 4.367 0.556

0% 3.3% 13.3% 63,3% 20% 4.000 0.695

There are no problems that 
I experience from using the 

system

Governmental programmes 
are making an effort with the 

implementation of solar 
photovoltaic systems in 

these comm  unities

13.3% 23.3% 0% 56.7% 6.7% 3.200 1.270

I am able to pay the 
monthly fee for 

maintenance of the system

 

10% 13.3% 30% 40%

 

6.7%

 

3.200

 

1.095

 

The cost of purchasing the 
solar system is not beyond 

my monthly income.

 

60% 16.7% 6.6% 16.7% 0% 1.800 1.157

 

Figure 5: Main barrier perceived by community members for the adoption of SHSs 
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Table 5: Community members’ perception on SHSs (percentage frequency, mean, standard deviation) 

Item 
1 

Strongly 
disagree 

2 
Disagree 

3 
Neutral 

4 
Agree 

5 
Strongly 
agree 

Mean St. dev. 

All the community 
members are favourable 

towards innovative 
solutions that promote the 
use of solar    photovoltai c 

systems 

0% 0% 3.3% 20% 76.7% 4.733 0.521 

I would prefer using solar 
photovoltaic over candles, 
firewood, dung and paraffin

0% 13.3% 20% 20% 46.7% 4.000 1.114 

I am satisfied with the solar 
energy system 0% 20% 13.3% 36.7% 30% 3.767 1.104 

The power supply from 
solar photovoltaic is 

reliable 
0% 60% 13.3% 16.7% 10% 2.767 1.073 

I am aware of other 
alternative systems of 
producing electricity 

60% 13.3% 0% 20% 6.7% 2.000 1.438 

Interviews with relevant stakeholders 
(Pepworth community)

The findings from the interviews provided that the 
limited budget of the relevant governmental 
d e p a r t m e n t s  p r e v e n t e d  a  l a r g e - s c a l e 
implementation of SHSs, which draws back to the 
fact that the cost of purchasing renewable energy 
technologies is the main barrier for adopting the 
technology. The interview findings further 
confirmed that the lack of information and 
awareness in rural communities also has an 
influence in the technology acceptance. The 
benefits from stakeholders' perspective included 
improvement in health and safety,  since 
households could be free from paraffin and 
candles, education and energy cost savings. The 
results also revealed that governmental 
programmes funded the installation of these 
systems, and the SHSs were provided as a 
temporary energy source before the extension of 
the electricity grid. 

5. CONCLUSIONS AND RECOMMENDATIONS

Off-grid renewable energy technologies can 
provide basic services in underdeveloped and 
remote rural areas in South Africa to combat 
energy poverty. 

The adoption of these systems, however, cannot 
be assessed just looking at their technical 
aspects and energy production, but a broader 
perspectimore focused on a human-centred 
approach, has been recommended by previous 
studies to take into consideration the 
challenges of sustainability transition for final 
users and the actual impact of the technologies 
as perceived by community members. 

This paper has investigated the benefits, barriers 
and acceptance of two types of renewable energy 
technologies, namely bio-digesters and SHSs, 
implemented through green projects in two 
communities in underdeveloped rural areas in 
KwaZulu-Natal. The approach was based on a field 
research that involved direct observation, 
questionnaire-based surveys conducted on site 
with the community members and interviews 
with other relevant stakeholders participating in 
projects of renewable energy technology 
implementation.  The findings provide useful 
lessons learnt towards future projects aimed at 
implementing green and renewable energy 
technologies for rural communities in South 
Africa.

The results revealed that major barriers from a 
community perspective were related to the cost of 
the technology,  which rural  households 
considered unaffordable for their income unless 
st ro n g  fi n a n c i a l  su p p o r t  i s  p rov i d e d  b y 
government. However, a basic payback period 
analysis based on the average cost savings 
declared by the Pepworth community members 
revealed that a possible investment in the 
provided SHS would be paid back in less than ten 
years. In the case of bio-digesters, maintenance 
issues were raised during the direct observation 
and interaction with users, which suggests the 
importance of training activities that extend 
beyond the basic operation of the system and 
i n c l u d e  a s p e c t s  r e l a t e d  t o  l o n g - t e r m 
management. Interestingly, many barriers 
highlighted by the literature for the adoption of 
bio-digesters were not perceived relevant from 
the Ndwedwe community, demonstrating the 
critical role of good practices in terms of 
management of the implementation process, 
stakeholder engagement, community mentoring 
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and information awareness provided by NGOs to 
minimise most barriers and facilitate a successful 
sustainability transition towards the integration 
of the technology operation with the daily 
activities of households. 

Both communities perceived an improvement in 
the quality of life due to the technology 
implementation, particularly in relation to 
operating cost savings, benefits for health and 
education of children, this latter in the case of 
SHSs. Both communities manifested a positive 
a t t i t u d e  a n d  a cce p t a n ce  to w a rd s  b o t h 
technologies in recognition of the provided 
benefits. However, awareness raising campaigns 
on technology use and product information, prior 
to possible implementation, would be beneficial 
for technology acceptance as per the findings 
from both communities. 

Both analysed technologies demonstrated to be 
suitable off-grid strategies able to provide actual 
benefits to combat energy poverty, improve the 
quality of life of rural households and pursue 
Sustainable Development Goals for rural 
communities in South Africa in line with the 2030 
Agenda for Sustainable Development. The role of 
NGOs proved critical to foster bottom-up 
p a r t i c i p a t o r y  p r o c e s s e s  i n v o l v i n g  t h e 
communities from the first stages and to 
minimise possible barriers related to technology 
implementation as perceived by households. 
Further studies would be valuable in relation to 
promoting effective awareness and information 
campaigns, to developing strategies aimed to 
strengthen the engagement and networks 
between stakeholders, and to investigating 
possible financing mechanisms to favour a large-
scale implementation of such technologies. 
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ABSTRACT 

PURPOSE: 
This exploratory study seeks to identify the 
factors which negate the ability of extant project 
governance approaches to deliver on sustainable 
development (SD) ethos within infrastructure 
delivery systems. 

DESIGN/METHODOLOGY/APPROACH:
 A phenomenological research design was utilised 
to elicit the perceptions of purposively selected 
stakeholders. Data was obtained through a 
number of semi-structured interviews held with 
purposively selected interviewees. Thematic 
analysis was deployed in analysing the data. 
Findings: Findings confirmed the inability of 
project governance approaches to deliver optimal 
sustainability performance. This was as a result of 
the persistent insistence on cost and time as the 
most dominant project success criteria. Another 
barrier identified was the absence of credible 
sustainability assessment and rating tools within 
the developing country context. 

RESEARCH IMPLICATIONS: 
It is expected that these findings will provide the 
platform for sustained engagement between 
industry practitioners, policy makers and 
members of the academia on the need to develop 
sustainability governance approaches.

ORIGINALITY: 
This study seeks to offer a new perspective 
t o w a r d s  r e s e a r c h  i n t o  g o v e r n a n c e  f o r 
sustainability within infrastructure delivery 
systems in developing countries. 

KEYWORDS: 
Developing Countries, Infrastructure Delivery, 
Phenomenology, Sustainability Governance 

        1. INTRODUCTION 

The quest for sustainable development (SD) has 
assumed frontline position in contemporary 
policy and development discourse. To this end, 
national and regional development strategies are 
increasingly being predicated on SD tenets. 
Sustainability and SD have been described as 
veritable platforms for engendering socio-

[1]
ecological harmony . Issues such as poverty, lack 
of social inclusiveness, equity and justice as well 
as environmental degradation have been 
identified as threats to this socio-ecological 
harmony. The effective implementation of SD has 
b e e n  s u g g e s t e d  a s  a  p a n a c e a  t o  t h e 

[2]
aforementioned threats . Presently, SD provides 
no concise framework, detailing approaches, 
plans or activities through which it can be 

[3]operationalised especially in projects . This 
challenge has culminated in the development of 
context-specific guidelines hence making a 
widely acceptable operationalisation framework 
difficult, if not impossible to achieve. Although 

[4]the dimensions appear to have gained traction  
amongst a large scholarly base, they do not 
sufficiently make up for the vagueness associated 
with SD and its operationalisation. 

For optimal implementation of SD to occur, 
changes associated with sustainability should be 
embedded into all aspects of societal life such as 
inherent activities, practices, communication and 

[5]
culture . Likewise, in the construction industry, 



SD implementation can only be achieved through 
the consideration of its aspects by extant project 
management or project governance frameworks 

[6]available . However, a careful look at relevant 
literature confirms a paucity of evidence pointing 

[7]to the presence of such in-depth consideration . 
Whereas, an increasing advocacy for such 
consideration into project management practices 
has been observed same cannot be said regarding 
project governance structures. The non-
consideration of SD ethos in the governance of 
infrastructure project delivery processes 
(otherwise referred to herein as infrastructure 
d e l i v e r y  s y s t e m s - I D S )  p o r t e n d s  d i r e 
co n s e q u e n ce s  fo r su c h  p ro j e c t s  f ro m  a 
sustainability perspective, especially considering 
the magnitude and costly nature of such projects. 
Scholars have reiterated the need to ensure that 
project governance approaches are designed to 
match the current realities being faced by 

[8, 9]contemporary society . They maintain that 
unless this is done, projects will continue to 
disrupt the socio-ecological balance in an 
unsustainable manner. 

Developing countries appear to suffer from 
[10]intensive infrastructure deficit . However, they 

are making strides to bridge this deficit through 
significant infrastructure investments. There is 
need to ensure that the infrastructure delivery 
efforts are carried out in a sustainable manner. 
One way of achieving this lies in the consideration 
of SD tenets in the project governance and 
management approaches applied by the delivery 

[11]
team, therein . Nevertheless, a cursory look at 
the infrastructure assets being delivered indicate 

[12, 13]
that this is not the case . Therefore, there is a 
need to identify the barriers that have deterred 
the infrastructure subsector from mainstreaming 
SD tenets  in  extant  project  governance 
approaches. Prior to this time, efforts at 
integrating SD ethos into projects have centred 
on asset sustainability, not the processes and 
inter-organisational relationships involved in the 
delivery of the asset.  It is important that the 
aforementioned aspects which make up the IDS 
are governed in a manner that allows for 
actualisation of SD goals. Yet, it is worthy of note to 
mention that efforts to mainstream sustainability 
ethos into conventional project management 
methodology in developing countries has 

[14]
commenced .This study seeks to contribute 
towards bridging this gap. To do this effectively, 
the study explores the perspectives of a varied mix 

of construction industry stakeholders on the 
p ro b a b le  b a r r i e r s  to  t h e  e vo l u t i o n  o f a 
sustainability-oriented governance approach to 
infrastructure project delivery.

To achieve its objective, subsequent parts of this 
article will be arranged in the following manner, 
namely; a review of relevant literature on 
construction project governance, and the case 
for the adoption of sustainability governance 
approaches in the delivery of infrastructure 
projects. Other aspects consist of a justification 
of the research methodology adopted, the 
presentation and discussion of findings, and the 
conclusion.

   2.     THEORETICAL PERSPECTIVE

GOVERNANCE OF CONSTRUCTION PROJECTS 
In the construction industry context, scholars 
have also made attempts to define governance 

[15, from a project perspective-project governance 
16].  Project governance can be approached from 

[ 1 5two perspectives ], (i) a micro-analytical 
perspective, and; (ii) the macro-analytical 
perspective. Project governance is described as 
consisting of a set of institutionalised principles, 
structures and processes for undertaking and 

[17]
managing projects . Succinctly put, project 
governance consists of the elements necessary to 
enable an effective organisation of interactions 
between various actors and processes on a multi-
scale during the course of project delivery. 
Elements of project governance include consist of 
the following, namely: existence of contracts 
between involved actors, organisation and 
conduct of procurement, procedure for the 
management of suppliers networks by project 
actors,  risk allocation and management, 
monitoring and coordination of work during 
various phases of the project lifecycle, processes 
for collaboration among project stakeholders as 
well as the nature of communication between 

[18]project actors .

It can be seen that project governance is a 
complex endeavour and even more so, is the 
governance of infrastructure projects. The bid to 
improve sustainability performance during the 
delivery of infrastructure projects makes it 
imperative that governance approaches which 
are capable of catering to increased levels of 
complexity are deployed. But, the inadequacy of 
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extant governance approaches which rely on 
market, hierarchy or hybrid forms of governance 
in providing for infrastructure projects has been 

[18]
observed . This is prompted by the nature of 
infrastructure projects as project coalitions or 
networks consisting of several interdependent 
organisations and processes which elucidate the 
degree of interconnectedness existing between 
them in aspects pertaining to communication, 
control, and coordination. Therefore, the 
strategies adopted therein by participating 
organisations will play a salient role in the 
governance of large projects.  Furthermore, the 
choice of a project governance approach should 
be predicated on the objectives which the project 

[19]sponsors are intent on achieving . Therefore, 
this implies that the bid to deliver infrastructure 
projects in a sustainable manner should take 
precedence during the selection of governance 
structures, based on the need to not only 
contribute to society's SD aspirations but also to 
improve on the construction industry's SD 
credentials. This is necessary especially as various 
participating organisations have different 
worldviews concerning SD, thus making them 
work at cross-purposes within the delivery 
system. To avoid such an occurrence, there is need 
to evolve appropriate governance approaches for 
delivering on this critical agenda within the realm 
of infrastructure projects.

Extant construction, project management and 
built environment literature is largely silent on the 
integration of SD ethos into conventional 

[20-22]governance approaches . This observation 
makes this study imperative.

THE CASE FOR SUSTAINABILITY GOVERNANCE 
OF INFRASTRUCTURE DELIVERY SYSTEMS

Although sustainability performance of a the 
project  is  dependent upon the mode of 
governance adopted, there is a paucity of 

[3]
literature supporting this assertion . Relevant 
studies have buttressed the need for this linkage 
and posit that the potential of a governance 
approach to deliver on SD should be dependent 

[23]upon the fulfilment of two criteria . These 
criteria include: consistency of the contents of the 
governance mode with the goals-functional and 
normative- resulting from the pursuit of SD, and; 
t h e  p r e s e n c e  o f  a n  i n d u c e d  f o r m  o f 
transformative, collective action among the 

s t a ke h o l d e r s .  T h e y m a i n t a i n  t h a t  o n l y 
governance modes which fulfil these criteria 
would be able to deliver on SD objectives. The 
a b s e n c e  o f  a  w i d e l y  a c c e p t e d  f o r m  o f 
sustainabi l ity governance,  especial ly as 
sustainability has remained context-dependent 
thereby possessing details which highlight 

[24]
different contexts . Yet, the development of a 
foundational strategy detailing structures and 
practices capable of engendering positive 
working practices among the multiplicity of 
stakeholders across a complex range of issues in 
an interconnected manner on multiple levels and 
scales with regard for contexts and uncertainties 
was necessary for effective sustainability 
governance. Furthermore, the notion that any 
g o v e r n a n c e  m o d e  p o s s e s s i n g  t h e 
aforementioned attributes will be capable of 
delivering on effective sustainability governance 
in any context has been alluded to. Sustainability 
governance does not possess a generally 
accepted definition as it is considered to be an 
evolving concept in its embryonic stage. 
Sustainability governance is defined as a set of 
formal or informal networks existing between 
actors and the systems in which these networks 
are domiciled, that affect sustainability through 

[25]the integration of various dimensions . It has 
also been described as comprising of processes of 
socio-political governance oriented towards the 
attainment of sustainable development within a 
particular context. These processes occur along 
several levels, either local or international, affect 
different policy fields and refer to multiple 
temporal scales.

Despite the claims made in the sustainability 
governance literature concerning the adoption of 
certain governance modes as being appropriate 
for the delivery of SD, there is as yet, no particular 
appropriate governance mode for governing 

[23]
sustainability both in projects and society . Such 
a governance approach will consist of  (i) 
integration of policy considerations within the 
delivery system, (ii) development of common and 
shared SD objectives, (iii) selection of suitable 
sustainability-based criteria for planning as well 
as (iv) indicators for measuring actionable 
progress towards sustainability, agreement 
concerning trade-offs, provision of information 
concerning available incentives for practical 
i m p l e m e n t a t i o n  a n d  d e v e l o p m e n t  o f 
programmes for continuous system innovation 
[24]. Also, governance modes emphasizing 
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partnerships among multiple stakeholders across 
several policy levels should be relied upon for 
optimal SD implementation [25, 27-29].
The delivery of infrastructure projects consists of 
a plethora of anthropogenic activities which leave 
debilitating effects on the actualisation of 

[30]society's SD aspirations . These activities need 
to be better governed to ensure an amelioration 
of such effects. In recognition of this need, a surge 
in relevant literature pertaining to the adoption of 
sustainable infrastructure project delivery 
processes has been observed. Terminologies like 
sustainable construction, green construction etc. 
have evolved accordingly. Yet, evidence from the 
developing world context still indicate the 
prevalence of unsustainable project delivery 

[31]
practices . Seemingly, this has led to the 
u n d e r w h e l m i n g  le ve l s  o f su st a i n a b i l i t y 
performance. Perhaps, such performance can be 
attributed to the inability of the extant project 
governance approaches being applied in the IDS 
to cater to the dynamics of SD implementation. 
The significance of the IDS in engendering 
sustainable infrastructure delivery cannot be 
overlooked. Therefore, there is need to ensure 
that the SD ethos are considered in the design of 
the project governance approaches to be utilised 
within such systems.

       3.    RESEARCH METHODOLOGY
 
T h i s  q u a l i t a t i v e  s t u d y  a d o p t e d  a 
phenomenological research design due to the 
need to elicit the perceptions of relevant parties 
based on their first-hand experiences of the 

[32]phenomenon understudied . Accordingly, this 
study sought to ascertain the opinion of various 
stakeholders who have been involved with the 
delivery of infrastructure projects within the 
developing country context, on the concept of 
sustainability governance. The recruitment of 
interviewees was based on a mix of purposive and 

[33]
snowball sampling techniques respectively . 
However, effort was made to ensure that 
adequate representation of various stakeholder 
groups identified through the aid of the Viable 
Infrastructure Delivery System (VIDSM)-a 
conceptual model for identifying parties to an IDS 
[19]. Additionally, some interviewees were recruited 
from the academia to provide a variety of views. 
Nevertheless,  the interviewees from the 
academia comprised of individuals who had been 
involved with sustainable project delivery based 
research projects within the construction, 

engineering and management (CEM) discipline. 
Emails were sent to 34 prospective interviewees, 
soliciting their participation in the study.

Furthermore, these individuals were asked to 
recommend other individuals whom they thought 
would be happy to participate. From an initial 
cohort  of 34 potential  interviewees,  18 
individuals indicated interest to participate in the 
study. Yet, 4 additional interviewees were enlisted 
through recommendations from the original 
cohort. In total, 22 interviewees agreed to 
participate in the study. Consequently, another 
email was issued to the interviewees, indicating 
the scope of the study, particularly as it concerns 
the meaning of sustainability governance. An 
interviewee asked to be excused from the study 
for personal reasons. This led to a reduction in the 
number interviewees to 21. The demographics of 
the interviewees are presented in Table 1. 

Table I: Interviewee Demographics

Source: Author's compilation (2017)

Interview sessions were conducted through a 
combination of face-to-face interviews and 
computer-mediated communication (Skype) 
between January and June, 2017 lasting between 
45 minutes to an hour. Questions asked during the 
interview sessions pertained to the individual 
understanding of what SD implied,  their 
experience with extant project governance 
approaches applied within the IDS, their 
assessment of the efficacy of such approaches 
towards optimal operationalisation of SD and, the 
flaws noticed with the application of these 
approaches. Care was taken not to mention the 
terms 'project governance' and 'sustainability 
governance' during the interview sessions so as 
not to bring about increased levels of ambiguity to 
the interviewees as they were more or less, 
industry practitioners and terms such as the duo 
enjoyed higher patronage within the academia. 
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Sector  Number of
Interviewees 

Code Location 

Academia 7 A1-A7 Nigeria, Ghana, South Africa  

Contractors/Sub-
contractors  

5 CS1-CS5 South Africa, Nigeria  

Consultants  6 CO1-CO6 Nigeria, South Africa,  

Client 
representative 

3 CR1-CR3 South Africa, Nigeria  

 



Rather, the dimensions associated with project 
governance were utilised. With the permission of 
interviewees, the author recorded the interview 
sessions and transcribed them accordingly.
Guided by the principles of thematic analysis, the 
author perused through the emergent transcripts 
severally to make sense of the responses and align 
them with the study's objective. During this 
engagement with the transcripts, certain 
patterns were observed which were subsequently 
categorised into the pre-set themes initially 
adopted by the author. These themes are 
discussed in the subsequent section. 

    4. PRESENTATION AND DISCUSSION OF 
 FINDINGS 

During data analysis, the author relied on the 
interview questions in themes development. This 
approach culminated in the adoption of three 
m a i n  t h e m e s .  T h e s e  t h e m e s  i n c l u d e ; 
sustainability and SD awareness, understanding 
o f  p ro j e c t  g ove r n a n ce  d i m e n s i o n s  a n d 
assessment of extant project governance 
approaches to achieve sustainability and SD 
during infrastructure delivery.  In this section, 
findings are presented and discussed in a 
c o n c u r r e n t  m a n n e r  a c c o r d i n g  t o  t h e 
aforementioned themes.

THEME 1:  SUSTAINABILITY/ SD/SUSTAINABLE 
CONSTRUCTION AWARENESS
This question was deemed critical to the success 
of this study. The lack of awareness of SD and 
sustainable construction practices among 
construction industry stakeholders as a barrier to 
i t s  e ffe c t i ve  a d o p t i o n  wa s  i d e n t i fi e d  i n 

[34]
literature . Going by the excerpts from the 
transcripts, all interviewees showed a remarkably 
high degree of sustainability, SD and sustainable 
construction awareness. This was expected as 
there has been increased advocacies by 
professional bodies, academic institutions and 
think-tanks as well as policy implications thus 
making it  imperative that parties to the 
infrastructure delivery system should at least be 
aware of the tenets of SD as it applied to 
construction. Such groups were identified as 
institutional enablers of sustainable construction 

[35]practices in developing countries . Also, the 
interviewees belonged to a combination of one or 
more professional bodies which have been 

clamouring for industry transformation. 
According to one of the interviewees from the 
industry (CS4); 

“  I t  (sustainabi l ity/SD/sustainable 
construction) is the use of less resources to 
achieve more…Simply, we can say that 
s u s t a i n a b i l i t y  a n d  s u s t a i n a b l e 
development are more or less concerned 
with value maximisation with a lesser 
amount of resources, from a construction 
project perspective that is.'

This was re-echoed by a multiplicity of the 
industry stakeholders whereas their academic 
counterparts adopted the SD mantra elucidated 
in Bruntland commission's our common futures 

[36]
report .  However, A6, in his contribution 
cautioned that whilst the use of less resources was 
central to the SD concept, there was need to 
ensure that this was not taken at face value, 
admitting that, 

“I know that the sustainable development 
entails the minimal use of construction 
materials and other resources…..care must 
be taken to ensure that we don't end up 
misleading industry practitioners who are 
always keen on seeking out cost cutting 
measures in their projects, some of which 
may be detrimental to the actualisation of 
the project's initial objective… there is 
need to evaluate the deployment of 
alternative resources and their associated 
cost implications over the lifecycle of the 
project.”

THEME 2: UNDERSTANDING OF PROJECT 
GOVERNANCE DIMENSIONS
The terms governance, project governance and 
sustainability governance have been described as 
defying widely acceptable definitions. Therefore, 
the author deemed it vital to ensure that some 
sort of consensus was arrived at between the 
interviewee cohorts to ensure that elicitations 
obtained were congruent with the study's 
expectations.

During the interview sessions as has been 
reiterated previously, the author refrained from 
a s k i n g  t h e  i n t e r v i e w e e s  a b o u t  t h e i r 
understanding of what project governance or 
sustainability governance entailed. Rather, 
questions asked revolved around the dimensions 
of the project governance like the presence of 
different decision-making, communication and 
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[37]
control, monitoring and evaluation structures .  
That is to say, interviewees were asked about their 
engagement with these structures designed to 
enable the alignment of the strategic objectives 
to the project level implementation objectives. To 
this end, the interviewees were provided with a 
diagrammatic illustration of this relationship as 
depicted by the VIDSM. This approach proved 
effective, especially for a significant number of 
the industry practitioners.

To buttress their understanding of project 
governance, an interviewee (CS2) stated;

'Ok, I now see what you are driving at, are 
contractual agreements between the 
client and the contractor regarding the 
specifications, the need to follow the 
specifications when doing the work and 
penalties attached to not doing the work 
according to what has been specified not 
part of what you are talking about?”

Another interviewee (CR2) added; 
“By control and coordination structures, I 
believe that you are referring to the type of 
contract that is being used to ensure 
c o m p l i a n c e  a m o n g  c o n t r a c t o r s , 
consultants and artisans…the strategy for 
reporting activities on site and the audit of 
var ious stages before issuance of 
completion certificates.”

These responses indicate that knowledge 
concerning project governance dimensions 
among the interviewees appears to have been 
established. This observation provided the author 
with the impetus to proceed with exploring their 
perception concerning the ability of the present 
contracting strategies and procurement 
arrangements or pathways to deliver on SD 
aspirations through the IDS.

THEME 3: ASSESSMENT OF THE ABILITY OF THE 
EXTANT GOVERNANCE APPROACHES TO 
ENSURE OPTIMAL MAINSTREAMING OF 
S U S T A I N A B I L I T Y / S D  E T H O S  I N 
INFRASTRUCTURE DELIVERY SYSTEMS
From available data, there was a consensus 
among the interviewees on the inability of extant 
g ove r n a n ce  a p p ro a c h e s  to  c a te r to  t h e 
a c t u a l i s a t i o n  o f  S D  a s p i r a t i o n s  d u r i n g 
procurement and subsequent delivery of 
infrastructure projects. Based on their position, 
an identification of factors responsible for the 
inability of these approaches to achieve SD ethos 

on the projects became pertinent. The factors 
identified by the interviewees were further 
classified into 2 sub-themes which are presented 
and discussed below.

1. Persistent reliance on the iron triangle as 
project success criteria 

Scholars have continued to complain about the 
seeming fixation of construction industry 
stakeholders on the use of cost, time and quality 

[38, 39]
as project success criteria .  There was a need 
to dichotomise between project management 

[40, 41]
success and project success . Nevertheless, 
this fixation has continued unabated as most 
project sponsors continue to measure the success 
or otherwise of their projects by these success 
criteria. Yet, the advocacy for the inclusion of 
sustainable development outcomes as part of the 
criteria for measuring project success has 
continued on an incremental basis. This is 
especially the case in public sector projects where 
the public sector clients are being tasked with 
delivering added value to the host communities 
and end users of their projects whilst still 
delivering on time cost and quality. 

Explaining the impact of such reliance on the 
ability of the project governance approaches to 
deliver on SD, an interview –CO3 stated that,

“During the briefing stages, the client 
describes what he desires from the 
project, often times making adjustments 
based on the cost cutting attributes of 
different options…there is a fear on the 
side of clients to part with considerable 
funds with an expectation of future 
benefits…be they sustainable or not”

Another interviewee, admitted to how an attempt 
at showing a client the benefits of a more 
expensive option was going to bring about 
improved cost savings and reduced adverse 
effects on the environment over the whole of life 
of the asset nearly cost him his commission. 
According to him, the client rebuffed the idea 
especially the aspects pertaining to cost 
implications.

Co n t r i b u t i n g  to  t h e  d i s co u r s e ,  a n o t h e r 
interviewee (CR3), this time, a representative of 
the public sector infrastructure client maintained 
that;

“In my position and I have been in this 
ministry for upwards of 16 years…….we are 
constrained with working with budget 
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cycles as our bosses are politicians who 
need to deliver to the electorate in short 
p e r i o d s … . . r e m e m b e r  t h a t  t h e y 
(politicians) are also held accountable for 
acts bothering on perceived profligacy by 
the public who often act as if they are not 
concerned about the long term benefits 
such as cost savings offered over time and 
environmental friendliness of more 
expensive options.”

Some interviewees also admitted to the common 
u s a g e  o f  t a x o n o m i e s  l i k e  s u s t a i n a b l e 
construction, preferential procurement, green 
supply chain, etc. as ways of engendering a 
t r a n s f o r m a t i o n  t o  m o r e  s u s t a i n a b l e 
infrastructure delivery systems. They admitted 
that the inability of project sponsors to consider 
the entire lifecycle of the project was undermining 
the potency of extant governance approaches to 
deliver on SD oriented objectives. This view is 

[42]shared by others . Whilst advocating for a 
comprehensive make-over of the extant 
g o v e r n a n c e  a p p r o a c h e s  t o  d e l i v e r  o n 
sustainability such as inclusiveness within the 
delivery system, the influence of contract 

[42]strategies needs to be regard . Continuing they 
advocate for the adoption of integrated 
contracts, i.e. contracts that support the 
integration of the construction and maintenance 
aspects into a single project contract. They argue 
that this will enable an understanding of the 
whole-of-life sustainability contributions of 
decisions made at the project's front-end stages.

From these responses, it can be implied that 
stakeholders are often desirous of delivering 
projects at the most economically responsive 
terms and quality within acceptable timelines to 
avoid public opprobrium without recourse to what 
happens in the latter stages of the project's 
lifecycle.

A plethora of interviewees concurred with these 
assertions, acknowledging that despite the 
prevalence of policy documents on the need to 
engender sustainability and SD ethos in projects, 
especially those commissioned by the public 
sector, this in most cases amounted to mere lip 
service as the governance structures deployed to 
these projects are designed to achieve values 
espoused by the iron triangle. Accordingly, the 
infrastructure delivery systems are governed in 
like manner to achieve these iron triangle-

oriented ideals. Mention was also made of the 
gradual shift  towards the integration of 
sustainability-based success criteria in certain 
projects. Yet, it was observed that such projects 
were usually executed in collaboration with global 
organisations or private sector entities who are 
desirous of marketing their sustainability 
credentials as a value proposition for gaining 
wider acceptance in their respective markets.

2. ABSENCE OF SUSTAINABILITY ASSESSMENT 
AND RATING TOOLS

The assessment and rating of infrastructure 
[43, 

projects for sustainability is indeed imperative
44]

. Taking a cue from the saying, “if it cannot be 
measured, it cannot be managed” the importance 
of such parameters can be observed as their 
absence obviously negates the ability of 
stakeholders within an IDS to effectively gauge 
their efforts towards mainstreaming SD in their 
utilisation of allocated resources during the 
conduct of associated activities. A review of 
relevant literature reveals the absence of relevant 
tools for the assessing and rating the degree of to 
which SD ethos has been mainstreamed into 

[45, infrastructure projects in developing countries 
46]. However, it must be noted that the absence of 
such tools in this context only relates to the 
infrastructure aspects and not buildings. 
Developing countries like South Africa and Brazil 
are playing a leading role in the adoption and 
utilisation of such tools in the building subsector 

[44]
of the construction industry . In South Africa for 
instance, the Green Star SA rating system has 
b e e n  a d o p t e d  f o r  r a t i n g  b u i l d i n g s  f o r 
sustainability whereas the Built Environment 
Sustainability Tool (BEST) has been developed to 
measure the capability of buildings to contribute 
to  S D .  T h e  s a m e  c a n n o t  b e  s a i d  o f t h e 
infrastructure sector. In the developed country 
c o n t e x t ,  s e p a r a t e  o r a  c o m b i n a t i o n  o f 
methodologies like Lifecycle Assessment (LCA), 
L ifecycle Costing (LCC),  Social  Lifecycle 
Assessment (S-LCA), Lifecycle Sustainability 
Assessment (LCSA), etc. have all been used to 
develop infrastructure assessment tools like 
Infrastructure Sustainability (IS), Civil Engineering 
Environmental Quality Assessment and Award 
Scheme (CEEQUAL). These tools may have 
affected the manner in which infrastructure 
delivery systems are being governed in recent 
times. But, an investigation into the success of 
these tools in evolving optimal sustainability 
governance within IDSs in such climes is surely 
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beyond the scope of this study. 
On this issue, it was interesting to observe that 
only interviewees from the academia mentioned 
the absence of appropriate sustainability 
assessment toolkits as posing a significant barrier 
to effective sustainability governance. There was 
no mention of such by other interviewees.

According to an interviewee (CR1),
“Gone are the days when we have to solely 
r e l y  o n  e n v i r o n m e n t a l  i m p a c t 
assessments and strategic environmental 
assessment for appraising projects of this 
magnitude as such tools do not cover the 
v a r i o u s  s t a g e s  o f  t h e  p r o j e c t ' s 
lifecycle…..sustainability performance 
must be measured and managed on a 
continuous basis and only tools that can 
go the whole way should be encouraged.” 

Besides the absence of these assessment and 
rating toolkits, another issue that was mentioned 
by one of the interviewees was the lack credible 
databases from where data can be extracted and 
standardised metrics for measuring social 
sustainability dimensions. No doubt, data is 
critical to any assessment and rating exercise and 
in its absence, no credible assessment can be 
done. Furthermore, the need to utilise context-
specific data for such exercises makes reliance on 
data from developed countries untenable. Such 
data will encourage effective decision making 
concerning choice between alternative activities, 
materials and resource allocation and usage 
within the IDS.

The following sub-themes discussed above were 
identified by the interviewees as encumbering 
e ff e c t i v e  s u s t a i n a b i l i t y  g o v e r n a n c e  o f 
infrastructure delivery systems, hence resulting in 
unsustainable project delivery practices, 
especially in the developing country context. 
Findings from this study lend credence to others 
conducted in the developed world context on the 
need for the modification of existing project 
governance approaches or the development of 
new mores to accommodate the changing trends 

[8, 42]
in contemporary society . Accordingly, it was 
recommend that the adoption of new governance 
approaches which would change the manner 
through which various parties to a project delivery 
system interact, if the desire for sustainable 

[8]
project delivery is to be actualised .

   5 .       CONCLUSION

The delivery of infrastructure has often been 
described as complex. From a systems thinking 
perspective, the interaction between resources, 
parties and activities are described as integral 
components of the delivery system, required to 
deliver on the objectives of the system. Therefore, 
these relationships need to be governed 
appropriately.  Infrastructure del ivery in 
developing countries continues to be confronted 
by underwhelming sustainability performance. 
This has led to the advocacy for the modification 
o f  t h e  e x t a n t  p r o j e c t  g o v e r n a n c e  a n d 
management approaches or development of new 
ones to cater to the optimal integration of SD 
ethos during the delivery of infrastructure 
projects through the IDS in developing countries.

Adopting a phenomenological research design, 
this study sought to identify the factors hindering 
t h e  a b i l i t y  o f t h e s e  e x t a n t  g ove r n a n ce 
approaches to deliver on SD objectives through 
the IDS. Based on the data collected from a series 
of interview sessions with critical stakeholders, it 
was discovered that absence of veritable 
sustainability assessment and rating tools as well 
as the retention of cost, time and quality as the 
major project success criteria constituted major 
barriers to sustainability governance in the IDS.

Therefore, this implies that unless these barriers 
are tackled, the bid to deliver projects in a 
sustainable manner would continue the industry, 
particularly in developing countries. There is then 
a need to devote more studies towards the 
development of a sustainability governance 
framework for infrastructure delivery taking a cue 
from other sectors and from nature (biomimicry). 
Also, it should be noted that this study is 
exploratory and only seeks to initiate the 
discourse on the need to develop and engender 
sustainability governance approaches in the 
i n d u s t r y.  S u b s e q u e n t  s t u d i e s  a r e  t h u s 
encouraged in this regard as it holds significant 
implications for industry practitioners, policy 
makers and relevant stakeholders.
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