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FOREWORD 

On behalf of the Organising Committee, it is my pleasure to welcome you to Livingstone, Zambia, 

the host city of the International Conference on Development and Investment in Infrastructure 

(DII-2018). The DII-2018 conference is part of the DII Conference series on Infrastructure 

Development and Investment in Africa which aims to provide an international forum for leaders, 

researchers, practitioners and other stakeholders in infrastructure development to discuss and 

devise ways of maximizing benefits from infrastructure development in Africa and achieve outputs 

that will inform policy.  

With focus on regulatory, institutional framework, general infrastructure development and 

investment in Africa, the 2018 conference, themed ñREADYING AFRICA FOR SUSTAINABLE 

DEVELOPMENT: A CAPACITY BUILDING AND STRATEGY DISCOURSEò, will address a 

broad range of topics around infrastructure to evaluate and draw lessons on innovations, 

empowerment, growth and sustainable development.  

The broad topics covered by the conference include: 

Å Capacity-building measures for infrastructure development 

Å Infrastructure development strategies for developing countries 

Å Legislative & institutional frameworks in infrastructure development 

Å Infrastructure development finance and procurement strategies 

Å Empowerment and human factors in infrastructure development 

Å Sustainability in infrastructure development 

Å ICT and innovation in infrastructure development 

Å Development goals and Infrastructure 

 

Warm gratitude is extended to the authors who have successfully gone through a two-tier peer 

review process in order to have their papers accepted and published in this proceeding. The peer 

review process would have been impossible without the support of the members of the Scientific 

and Technical review Committees (STC). The organising committee is thankful for this voluntary 

service that is so central to the quality of the accepted papers. 

Special thank you also goes to all the conference delegates that have travelled from different 

continents. Thank you for attending the event and please make the most of your time at the 

conference while enjoying the hospitality of the Zambian people here in Livingstone. 

 
Erastus Mwanaumo 

For/DII -2018 
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DISCLAIMER  

While every effort is made to ensure accuracy in this publication, the publishers and editors make 

no representation, express or implied, with regard to the accuracy of the information contained in 

these proceedings and cannot accept any legal responsibility of liability in whole or in part for any 

errors or omissions that may be made. 
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Technical Review Committee 

The technical review committee comprised of experts from the built environment. The committee 

ensured that the papers were of the highest standard in terms of originality of material; academic 
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for inclusion in the conference proceedings. 
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THE PEER REVIEW PROCESS 

The need for high quality conference proceedings, evident in the accepted and published papers, 

entailed a rigorous two-stage blind peer review process by no less than two acknowledged experts 

in the subject area. Experts including industry professionals and academics were assigned with the 

responsibility of ensuring that high standards of scientific papers were produced and included in 

the proceedings. 

First stage of review 

Submitted abstracts were twice blind-reviewed. Each abstract was reviewed in terms of relevance 

to conference theme and objectives, academic rigor, contribution to knowledge, originality of 

material and research methodology. Authors whose abstracts were accepted were provided with 

anonymous reviewersô comments and requested to develop and submit their full papers taking into 

consideration the abstract review comments.  

Second stage of review 

Experts were once again assigned the submitted full papers relative to their areas of expertise. The 

full papers were reviewed in terms of relevance to conference theme and objectives; originality of 

material; academic rigour; contribution to knowledge; critical current literature review; research 

methodology and robustness of analysis of findings; empirical research findings; and overall 

quality and suitability for inclusion in the conference proceedings. 

Third stage review 

Authors whose papers were accepted after the second review were provided with additional 

anonymous reviewersô comments on evaluation forms, and requested to submit their revised full 

papers. Evidence was required relative to specific actions taken by the authors regarding the 

refereesô suggestions. Final papers were only accepted and included in the proceedings after 

satisfactory evidence was provided. To be eligible for inclusion, these papers were required to 

receive a unanimous endorsement by all the reviewers that the paper had met all the conditions for 

publication. Out of 46 submissions, 31 papers were finally accepted and included in the DII-2018 

conference proceedings.  

At no stage was any member of the Scientific Review Panel or the Organising Committee or the 

editors of the proceedings involved in the review process related to their own authored or co-

authored papers. The role of the editors and the scientific committee, was to ensure that the final 

papers incorporated the reviewersô comments and to arrange the papers into the final sequence as 

captured on the USB memory stick and Table of Contents.  

Regards 

Innocent Musonda 

Chair: Scientific Programme 
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UNIVERSITY OF JOHANNESBURG  

 

The University of Johannesburg (UJ), is the largest, multi-campus, residential university in South 

Africa. Born from a merger between the former Rand Afrikaans University (RAU), the Technikon 

Witwatersrand (TWR) and the East Rand campuses of Vista University in 2005, the University of 

Johannesburg's unique academic architecture reflects a comprehensive range of learning 

programmes, leading to a variety of qualifications ranging from vocational and traditional 

academic to professional and postgraduate programmes, across the four campuses, namely: 

Auckland Park Kingsway, Auckland Park Bunting Road, Doornfontein and Soweto campuses. The 

campuses vary in size and each has its own character and culture, contributing to the institutionôs 

rich diversity. 

The University of Johannesburg has benefited from a large pool of researchers bringing together 

various fields of expertise and research focus areas. The university provides the ideal ground for 

interdisciplinary research and the university has more than 87 rated researchers. Five of these 

researchers are A-rated - all of whom are recognised as world leaders in their field. The university 

is also home to nine research centres. 

The University fosters ideas that are rooted in African epistemology, but also addresses the needs 

of the South African society and the African continent as it is committed to contributing to 

sustainable growth and development. We continue to build a culture of inclusion, embracing South 

Africa's rich history, culture, languages, religions, gender, races, social and economic classes. 

Additionally, the University encourages a culture of service as part of the university student 

experience and it proudly pursues a four-language policy of English, isiZulu, Afrikaans and 

Sesotho sa Leboa. 

Our staff and students come from over 50 countries in Africa and the world. The university has 

also built links, partnerships and exchange agreements with leading African and other international 

institutions that further enrich the academic, social and cultural diversity of campuses. It is also 

the recipient of the highest levels of external financial support, from donors and partners all over 

the world. This demonstrates the high esteem in which we are held internationally. 
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In its mission, UJ commits itself to the following: 

¶ Quality education; 

¶ Leading, challenging, creating and exploring knowledge; 

¶ Supporting access to a wide spectrum of academic, vocational and technological teaching, 

learning and research; 

¶ Partnerships with our communities; and 

¶ Contributing to national objectives regarding skills development and economic growth. 

The values guiding all University activities include: 

¶ Academic distinction; 

¶ Integrity and respect for diversity and human dignity; 

¶ Academic freedom and accountability; 

¶ Individuality and collective effort; and  

¶ Innovation 

In giving expression to its vision of being a pre-eminent South African and African 

University, UJ has set itself ten strategic goals. Its priorities are to: 

¶ Build a reputable brand; 

¶ Promote excellence in teaching and learning; 

¶ Conduct internationally competitive research; 

¶ Be an engaged university; 

¶ Maximise its intellectual capital; 

¶ Ensure institutional efficiency and effectiveness; 

¶ Cultivate a culture of transformation; 

¶ Offer the preferred student experience; 

¶ Secure and grow competitive resourcing; and 

¶ Focus on the Gauteng city regions. 
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THE COPPERBELT UNIVERSITY  

HISTORY  

With its motto ñKnowledge and Serviceò, the Copperbelt University (CBU) was established in 

1987 as part of the University of Zambia. It was initially intended to be located in Ndola, about 

50km South East of Kitwe, as UNZANDO (University of Zambia in Ndola). But since the 

University of Zambia (UNZA) had no infrastructure in Ndola at the time, UNZANDO was allowed 

to operate in Kitwe using the Zambia Institute of Technology (ZIT) infrastructure. ZIT was 

integrated into Copperbelt University in 1989, two years after the university was established. Until 

recently (when many public and private universities are being established), the Copperbelt 

University was the only other university in the country after the University of Zambia. Currently, 

the university has eight academic schools ï Schools of the Built Environment, Engineering, 

Medicine, Graduate Studies, Business, Mines and Mineral Sciences, and the School of Natural 

Resources. In addition, the University offers distance education through its Directorate of Distance 

Education and Open Learning. The Dag Hammarskjold Institute for Peace Studies is 

accommodated at Copperbelt University. 

THE SCHOOL OF BUILT ENVIRONMENT  

The School of the Built Environment (SBE) (formerly School of Environmental Studies) was 

established in 1981 under ZIT when the School admitted its first students. The School remained 

temporarily situated at ZIT until 1989. The School of the Built Environment (SBE), therefore, 

increased its scope by taking on the ZIT Diploma courses in Architecture, Quantity Surveying, 

Land Surveying and Town & Country Planning, and Advanced Technician course in Construction. 

The University began to offer these programmes at degree level. Currently, the School consists of 

four departments, namely: Architecture, Construction Economics and Management (CEM), Real 

Estate Studies (RES, formerly Land Economy), and Urban & Regional Planning (URP). In 

addition, the school also offers a Master of Science programme in Project Management. The 

School also runs a Project and Consultancy Section called the Practice Office, which is responsible 

for undertaking consultancy services in various fields of the built environment. Currently, there 

are 5 undergraduate and 1 mastersô degree programmes offered in the school. These are BSc. in 

Quantity Surveying, and BSc. in Construction Management (both offered by the CEM 

Department); BSc. in Real Estate Studies (offered by the RES Department); BSc. in Urban & 

Regional Planning (offered by the URP Department); Bachelor of Architecture (BArch, offered by 

the Architecture Department); and the MSc. in Project Management (offered by the School of 

Graduate Studies).  
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After successful completion of their degree programmes, our students join both public and private 

sector reputable organizations within and outside the country where they work as Architects, 

Design Consultants, Construction Managers, Valuers, Planners, Project Managers, Quantity 

Surveyors, Investment Bankers and many more. Other than the masters programme, which takes 

up to two years to complete, all our undergraduate programmes should take five years to complete. 

Our students come from within and outside Zambia. In terms of staffing, it is the policy of the 

University that it recruits highly qualified personnel. For this reason, the university has put in place 

a policy where the minimum qualification of a lecturer is not only a mastersô degree but also that 

the mastersô degree must be in the same discipline as the lecturerôs first degree. In addition to this 

profile, the SBE has a very ambitious programme where it intends to expand the school by 

introducing more programmes like the MSc. Degree in Land Management. This will help in 

meeting the ever increasing demand for qualified professionals within and outside the SADC 

region. More information on CBU in general and SBE in particular, can be found on our website 

at www.cbu.edu.zm.  
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THE SCHOOL OF ENGINEERING, UNIVERSITY OF ZAMBIA  
 

INTRODUCTION  

University of Zambia opened its doors in 1966, two years after Zambia attained its independence. 

The main purpose was to produce human resources (graduates) for the government and industry 

in Zambia. From the first intake of students of 300, the population has grown to the current 

population of over 32,000. The School of Engineering located at the main campus of the University 

of Zambia in Lusaka is one of the twelve (12) schools in the university. Over the years, the school 

has responded to various national challenges through teaching, research, training, consultancy and 

public service. The School of Engineering, now comprising the Departments of Agricultural 

Engineering, Civil & Environmental Engineering, Electrical and Electronic Engineering, 

Geomatics Engineering and Mechanical Engineering was established on 1st May 1969. 

The school has a student population that is more than 490 undergraduate, 400 Master of 

Engineering students and 15 Doctoral Candidates across all the departments. The postgraduate 

programmes aim at training engineers with advanced and in-depth knowledge in specialised fields. 

The number of postgraduate programs remained small for a long period of time until the year 2010 

when it became clear that there was a serious gap in trained manpower in the energy sector.  

To address this gap, the University of Zambia, School of Engineering with the financial support 

from NUFFIC, developed a masterôs degree program in Renewable Energy. From this experience, 

the School identified many gaps in engineering management fields, the ICT sector, environment, 

structural and project management, and developed several other programs in electronics, 

construction and engineering management. The aim was to elevate the calibre of engineers in the 

country to improve the management of engineering firms in line with the new technologies. 

 

POSTGRADUATE PROGRAMMES OFFERED IN THE SCHOOL  

 

PhD research programmes 

PhD research programmes offer a vast range of opportunities to students who relish the chance to 

undertake a research project with clear intellectual, scientific, industrial or commercial relevance 

and challenge. Currently the school has PhD Candidates in the Departments of Civil & 

Environmental Engineering and Mechanical Engineering. The School also undertakes 

interdisciplinary research in conjunction with other institutions. 

University of Zambia 
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Taught MEng programmes 

Part I ï Taught Component (First Year) 

1) Master of Engineering in Agricultural Management (Taught or by Research) 

2) Master of Engineering in Engineering Management (Taught or by Research) 

3) Master of Engineering in Structural Engineering (Taught or by Research) 

4) Master of Engineering in Environmental Engineering (Taught or by Research) 

5) Master of Engineering in Construction Management (Taught or by Research) 

6) Master of Engineering in Project Management (Taught or by Research) 

7) Master of Engineering in Water Resources Engineering (Taught or by Research) 

8) Master of Engineering in ICT (Taught) 

9) Master of Engineering in ICT Security (Taught) 

10) Master of Engineering in ICT Regulation, Policy and Management (Taught) 

11) Master of Engineering in Computer Communications (Taught) 

12) Master of Engineering in Telecommunications Systems (Taught) 

13) Master of Engineering in Wireless Communications (Taught) 

14) Master of Engineering in Electrical Power Engineering (Taught or by Research) 

15) Master of Engineering in Geo-Information & Geodesy (Taught) 

16) Master of Engineering in Production Engineering & Management (Taught or by 

Research) 

17) Master of Engineering in Thermo-Fluids Engineering (Taught or by Research) 

18) Master of Engineering in Renewable Energy Engineering (Taught or by Research) 

19) Master of Engineering in High Voltage Engineering and Power Management (Taught 

or by Research) 

20) Master of Engineering in Electromagnetic Compatibility and Electrical Safety (Taught 

or by Research) 

 

Part II ï Research Component (Second Year) 

Part II comprises research work and a dissertation. A candidate is, at the end of his/her research 

work, and prior to the submission of his or her dissertation, expected to present the results of his/her 

research work at an open Seminar organised by the Directorate of Research and Graduate Studies 

for the purposes of discussion and comments. The Examination includes a viva-voce. 

 

All Master Programmes are also offered by Research (Two-year programmes) 

 

With these new strides, the university answers the call from society, which requires a pool of well-

trained engineers meeting the challenges of operating in the developing world while meeting the 

challenges of both the developing and developed economies. 
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KEYNOTE SPEAKERSô PROFILES 

The Development and Investment in Infrastructure (DII) conference is an international conference 

which provides a forum for discourse on the status quo regarding Africaôs massive shortfall in 

infrastructure development and investment that limits its productive capacity and global 

competitive advantage. Inaugurated in 2014 in Livingstone, Zambia, the conference has been 

jointly hosted by the University of Johannesburg, the University of Zambia, Copperbelt University, 

and the National Council for Construction - Zambia. The DII-2018 conference will see 

collaboration between the DII and the University of Toronto on Engineering Education for 

Sustainable Cities in Africa. Previous meetings have been supported by the Network of Energy 

Excellence for Development (NEED), a project funded by the European Union (EU) and the 

African, Caribbean and Pacific Group of States (ACP). The conference is a great platform for 

development and Built Environment professionals, researchers, academics and post-graduate 

students who are passionate about eliciting solutions to the infrastructure challenges and 

sustainability in Africa.  

 

Themed, ñREADYING AFRICA FOR SUSTAINABLE DEVELOPMENT: A CAPACITY 

BUILDING AND STRATEGY DISCOURSEò, the 2018 conference will focus on the role of 

empowered and capable stakeholders in ensuring sustainable infrastructure development in Africa. 

The conference will address a broad range of topics around infrastructure to evaluate and draw 

lessons on innovations, empowerment, growth and sustainable development. The confirmed DII-

2018 keynote speakers include: 

 

 

Prof. José Carlos LINO  

JOSE CARLOS LINO is a Board member and engineering Coordinator at 

IBERD, SA and Newton - Engineering; BIM Consultant, at BIMMS-

Management Solutions; Invited Lecturer and BIM researcher, at University 

of Minho; Academic Director and Teacher on the Master BIM Manager for 

Zigurat and NossoBIM. 

Lino is a pioneer of BIM development and implementation in Portugal. He is currently working 

with international teams, managing BIM on several projects and in many countries. He sits on 

many boards of interest groups leading BIM standardization and implementation either at a 

National or at international level. Lino has been invited to participate on multiple conferences and 

workshops to discuss BIM and has just lead the creation of Portuguese National chapter of 

Building smart. 
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             Dr. Lubinda HAABAZOKA  

LUBINDA HAABAZOKA is a Director at the University of Zambiaôs 

Graduate School of Business. He also worked as Senior Lecturer in 

Economics, Banking and Finance and Post Graduate Studies Coordinator 

in the School of Business at the Copperbelt University. He also served as 

Head of the Accounting and Finance Department at the Copperbelt 

University in Zambia from 2012 to 2016.  He holds a Master of Science 

degree in Finance and Credit with a specialization in Banking from Rostov 

State Economics University (Russia).  He also has a Doctor of Philosophy 

Degree in Economics, with a focus on Banking, from Rostov State Economics University, Russia.      

Dr. Haabazoka has done several research works among which are a study on Capital Market 

developments in Zambia, the National Economic Advisory Council commissioned studies on 

youth employment creation in Zambia and Railway industry developments in Zambia. He has also 

done a number of advisory notes to the Zambian Republican President on economic matters 

through the National Economic Advisory Council. Dr. Haabazoka has also appeared before 

Zambian parliamentary committees to provide advice on national economic matters. He is 

currently a member of the negotiating team on behalf of the Zambian government with Russiaôs 

Rosatom for the construction of the Centre for Nuclear Science and Technology.  

Dr. Haabazoka is also author of more than 20 academic research papers and several books and 

monographs. 

 

Dr. Sambo ZULU 

SAMBO ZULU is a Senior Lecturer in Quantity 

Surveying/Construction Management at Leeds Beckett University. His 

research interests are in project management, organizational and 

management studies, and built environment education. His attention 

regarding built environment research has been drawn to the impact of 

innovation in digital technologies on the occupational structure and 

skill-set demands in the construction industry. He leads a research 

group on built environment education research. 

 

 



xxi 
 

                         Prof. Nuno GIL  

NUNO GIL is Professor of New Infrastructure Development at the 

Manchester Business School, United Kingdom. His research focuses on the 

structures that bring the best of people in consensus-oriented collaborative 

networks formed to produce long-lived infrastructure and tackle major 

societal problems such as poverty relief, climate change, health care 

provision, and drug resistance. His work develops theory, cognitive 

frameworks, and methods for communicating with key stakeholders, the 

structure of collaborative networks, how these networks can perform 

effectively and efficiently, and how to measure performance in consensus-oriented collective 

action arenas. Specifically, Nuno investigates development processes, design structures, 

contracting and procurement strategies, governance structures, and the practice of leadership. Nuno 

has worked, or done research, with various organisations around the globe notably in the USA: 

CH2M HILL and Intel; in the UK: Rolls Royce, BAA (now Heathrow), BP, Constructing 

Excellence, Manchester City Council, Network Rail, Beetham Organisation, Cross-rail, 

London2012, High-speed 2, and L.E.K. Consulting; in Portugal: EDP-Energy, Cross-rail; in India: 

Larsen & Toubro, Dedicated Freight Corridor Corporation of India (DFCCIL); in Nigeria: Lamata; 

in Uganda: Road Fund. Nuno is the co-founder and research director of the Centre for Infrastructure 

Development. In 2013, Nuno and Professor Carliss Baldwin of Harvard Business School jointly 

coined the term design commons. 

 

 

Mr.  Maxwell ZULU                               

MAXWELL ZULU is the Manager Technical Services at the Lusaka South 

Multi Facility Economic Zone Ltd in Zambia. He has the responsibility of 

ensuring that the company develops its infrastructure and support services 

in order to create an enabling environment for investors to operate. This 

includes mobilising resources to develop the infrastructure, run it and 

maintain it. He has held this position for one year now. Previously, he was 

the Chief planner for the Zone. He has extensive experience in 

infrastructure development under the Ministry of Works and Supply where he was involved in 

various infrastructure development for government Ministries, including housing development, 

schools, health facilities and road infrastructure. 

Maxwell has occupied various positions in Government notably the provincial planner for 

Luapula, Lusaka and Central Provinces for a period of 18 years under the Ministry of Local 

Government and Housing, Ministry of Works and Supply and Livingstone City Council.      

 

Maxwell is a frequent speaker on business forums organised locally and internationally.  
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Mr. Matthew NGULUBE  

MATTHEW NGULUBE is the Executive Director at the National Council 

for Construction, Zambia. He has been a Principal Consultant for over 16 

years. He has consulted as Project Manager and Quantity Surveyor for 

several multi-million dollar projects, in both the private and public sectors, 

which have left a landmark in Zambiaôs infrastructure development. Key 

among them include-Upgrade of the Kenneth Kaunda International 

Airport; Kasumbalesa border post One-+stop-Shop; Radisson Blu 4-Star 

Hotel in Lusaka; Levy Business Park Shopping Mall; The New Engineering Institution of Zambia 

Office Complex and others. He is the incumbent Chairman of the Quantity Surveyors Registration 

Board of Zambia and Vice President for the Association of Quantity Surveyors for Southern Africa 

Region (AAQS) and Commonwealth Association of Surveyors and Land Economists (CASLE) 

Southern Africa Region. He is also a member of the International Federation of Surveyors (FIG) 

and serves as board member of the Habitat for Humanity. 
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11 July 2018 

To whom it may concern 

PEER REVIEW PROCESS (PRP) CONFIRMATION 

On behalf of the DII -2018 International Conference on Infrastructure Development and Investment 

Strategies for Africa, we confirm that the manuscripts accepted for oral presentation and 

publication in the Conference proceedings were blind peer-reviewed by two (2) or more technical 

specialists. 

The reviewers were selected from the experts in the Scientific and Technical Review Committee. 

To be eligible for inclusion, the papers, reviewed through a three-stage review process (abstract, 

full paper and final paper) received a unanimous endorsement by all the reviewers that they had 

met all the conditions for publication. All accepted manuscripts will be published via the 

conference proceedings.  

The conference proceedings with ISBN 978-0-620-77537-3 will be provided at the conference to 

be held in Livingstone, Zambia, from 11 ï 13 July 2018. 
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 Prof Nuno Gil -  Professor of New Infrastructure Development, University of Manchester 
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09:45 ï 10:10 Technological Development and Skills Transfer in the Lusaka South Multi Facility Economic Zone 
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Construction Health and Safety: Role of Client and 

Project Manager ï Mambwe M.. et al. 

Electronic Integration of Urban Public Transport through Automated 

Payment Systems - Mbatha S. et al. 
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Kasumba H. et al. 
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Barriers to Enhancing Environmental Sustainability of Construction 

Projects in Zimbabwe: Perspective of Construction Consultants  

Njere T. et al. 
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13:35 ï13:50 Multifaceted Financing Constraints in Public 
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An Assessment of the Adequacy of Maintenance Activities in 

Public Higher Learning Institutions: A Case Study of the 
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13:55 ï 14:10 Critical Success Factors for an Effective Performance of the 

Procurement Department Function: The Case of Local 
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 14:50 ï 15:05 The Green Building Movement in Zambia - Sichali, M. Critical Factors influencing Success of Infrastructure Projects  

Makabate C. T. et al. 

15:10 ï 15:25 Challenges of Student Housing Provision through Public 

Private Partnership ï Ibrahim A et al. 

 

A Conceptual Model of the Socio-Technical Systems of Carbon 

Emissions Within the South African Housing Sector 

Oladokun M. et al. 

15:30 ï 16:00 Conference End and Closing 

DII Conference: Achievements and Road Ahead  
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DII -2018-047 

Organizational Contraptions: Adding Collective Action to 

Contractual Governance to Upgrade the Cairoôs Zabbaleen 

óGarbage Citiesô 

Prof Nino Gil1 

Abstract 

Slum upgrading is a central challenge to meeting the UNôs sustainable development goals. 

Complicating the coordinated collective action that is necessary to resolve this grand societal 

challenge is the diffusion of decision-making authority across multiple autonomous actors in an 

environment of ill-defined property rights and inefficient markets. This chapter draws on in-depth 

analysis of a participatory development project for upgrading Cairoôs Zabbaleen Garbage cities to 

theorize a form of organising work that enables to tackle grand challenges whilst navigating the 

institutional voids in the environment. We introduce the notion of an organizational ócontraptionô 

to refer to the way by which a core set of contracts is supplemented with a collective-action 

structure for encouraging cooperation and voluntary contributions of the resources that exist in a 

regime of ill-defined property rights. Our central contribution is to illuminate how by ñcontracting 

for collective actionò, a contraption is trading off economizing on the high transaction costs needed 

to define property rights for the costs of collective action and risk of a tragedy of the commons. 

We conclude by discussing implications to our understanding on new inter-organizational forms 

of organising work.  

 

1 

 

  

 
1 Manchester Business School; Nuno.Gil@manchester.ac.uk 
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DII -2018-048 

Building Information Modelling (BIM): From Strategy to 

Application 

Prof José Carlos Lino1 

Abstract 

Building Information Modelling (BIM) is no longer an option. Everywhere we may find use and 

success cases of application of this concept and methodology, taking profit of technology 

enhancements and advances. However few are still doing it from an entire top down or bottom up 

approach, this is, governing the application of BIM by the vision and the strategy and, on the other 

hand, supporting it by the operative skills and competences. We need to discuss and spread this 

type of approaches in order to help and support policies and implementations either at a National, 

associative, or organizational levels to endure. Africa in general, nowadays, has this major 

opportunity of applying this new concept to the infrastructural and buildings works that still is 

needed, taking profit of the knowledge and experiences that are spreading everywhere in the world. 

 

 

 

 

 

2  

 
1 Professor, Departamento de Engenharia Civil (DEC), University of Minho; jclino@iberd.eu 
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DII -2018-049 

Keeping up with Innovation: The Challenge for Built 

Environment Education 

Dr Sambo Zulu1 

Abstract 

The construction industry continues to see significant innovation-led changes that have a potential 

disruptive effect on management and organizational practices. It is considered that such changes 

should reflect on the skills set required for ñtomorrowôsò construction organization, both at a firm 

and project organization level.  The agenda in this paper is to evaluate the influence of current 

innovation drivers on the occupational structure and skills in the construction industry. It 

acknowledges that the nature of innovation suggests that changes will be inevitable. A critical 

analysis of the extent to which built environment education is keeping up with innovation is 

therefore necessary. The discussion takes a three-pronged approach. First, an extensive review of 

literature on the impact of innovation on occupational structures and skills requirements is 

presented. The dual relationship between innovation and construction industry skills is considered. 

These include: the impact of innovation on the occupational structure and demand for skills; and 

the extent to which skilled workforce can drive innovation. And second, the role of the higher 

education sector in responding to the innovation-led skills challenge and its influence on the 

innovative-behaviour of future leaders is considered. On one hand a debate has been hard on 

whether the higher education sector is producing graduates with all the required skills in this age 

of fast developing changes. On the other hand, it is acknowledged that the higher education sector 

is the training ground for leaders of tomorrow and therefore have an influence on future decision 

makers. Models of how the education sector can keep up with innovation and/or drive innovation 

are considered. In addition, an agenda for future research is proposed. 

 

 

3  

 
1 Senior Lecturer, Department of Quantity Surveying and Construction Management, School of the Built Environment and 

Engineering, Leeds Beckett University, Leeds, England. 
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DII -2018-050 

Avoid or Exploit Institutional Voids? Organisational Duality 

in the Design of Capital Project Organisations in Emergent 

Markets 

Prof Nino Gil1 

Abstract 

This inductive study examines a duality in the design of organisations in emerging markets. We 

ground the research on a sample of project organisations set up to develop basic public 

transportation assets in Sub-Saharan Africa and India. All capital projects were financed by loans 

provided by development agencies - the institutional intermediary between the state and the 

contractors. We trace variation in the design and evolution of the project organisations to differing 

guiding principles to navigate the institutional voids in the environment. When the intermediary is 

a ñtraditionalò donor (e.g., World Bank), the project organisation grows step-by-step and 

transparently. When an ñemergingò donor is involved (e.g., China Eximbank), the growth of the 

project organisation is fast-tracked and opaque. We link orderly organisational growth to a choice 

to avoid (or fill first) institutional voids at the expenses of taking longer to achieve the system goal 

that unifies the organisational participants. In turn, we link the fast-tracked approach to a choice 

to exploit institutional voids to speed up the achievement of the unifying goal at the expenses of a 

risk of disarray if institutional void exploitation backfires. Our main contribution is to theorise how 

this exploit-or-avoid duality explains variation in organisation design and performance in emergent 

markets and link this duality to differing forms of navigating institutional voids. 4 

 

 

 

 

  

 
1 Manchester Business School; Nuno.Gil@manchester.ac.uk 
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DII -2018-051 

Socio-Economic Benefits of the Development of Nuclear 

Science and Technology for Zambia 

Dr Lubinda Haabazoka1 

Abstract 

It is difficult to overstate the importance of nuclear science and technology. The first peaceful 

nuclear programs were launched in the United States in the mid-1960s and later in Europe in the 

early 1970s. Concerns about fossil fuel depletion and the desire of several countries to reduce their 

energy dependency resulted in the development of nuclear power plants across the globe especially 

during the 1970s. With advancements in nuclear science, many developed countries started using 

nuclear technology not only in the energy sector but also in the agriculture, health and other 

important sectors of the economy.   

Unfortunately, Zambia like many developing countries around the world did not utilise the 

opportunity provided by nuclear technology to enhance its own national economic development 

agenda. The Zambian government has however announced plans to establish a Center for Nuclear 

Science and Technology with intentions of building a Nuclear Power Plant in the near future. This 

paper therefore seeks to establish the potential socio-economic benefits of nuclear science and 

technology for Zambia. It seeks to look at capacity building activities that Zambia might need to 

do in order to enhance peaceful nuclear infrastructure development in Zambia.  
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1 Director, Graduate School of Business, University of Zambia  
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DII -2018-052 

Technological Development and Skills Transfer in the Lusaka South 

Multi Facility Economic Zone 

Mr Maxwell Zulu1 

Abstract 

The Lusaka South Multi Facility Economic Zone (LS-MFEZ) is a real estate development focusing 

on promoting industrialization and diversification of the Zambian economy. The country has been 

heavily dependent on the export of raw materials mainly copper and other resources. The 

objectives of establishing LS-MFEZ were to promote manufacturing and stimulate export 

activities, technological, skill transfer, wealth and job creation in Zambia. The Zambian 

employment labour market is currently dominated by 70 percent employment in the informal 

sector and 30 percent in the formal sector and more than 80 percent of the labour force has no 

skills. The development of LS-MFEZ requires skilled and semi-skilled labour that will be 

employed in the various categories of industries in the Zone. There are industries that will set up 

in the zone; new in the country and in Africa, and they may require different skilled labour to those 

already available. Some industries may require upgrading available skilled manpower in 

technology, construction technology, ICT and many other professionals such as technologist, 

managers, architects, engineers, pharmacists, experts in marketing and advertising to mention a 

few. The required human resources for LS-MFEZ assumes that LS-MFEZ will require skills for 

manufacturing, research and development as well as management/administration, depending on 

investment. The zone therefore provides opportunities for skills improvement and development in 

a wide range of professions namely management and administration, engineering, financial 

management, ICT, research and development and many others. There are other specific skills that 

will be required in specific industries, which have no offered training in their fields such as 

designing of products, computer chip and software development, specialised medical services, and 

plant operation for some plants. The Zone will also require skilled consultants in other professions 

such as risks and financial auditing, engineering, branding and marketing. Opportunities for skills 

transfer will be available especially high technological companies and in available skills in order 

to manage the high-tech equipment that will come with the developments. Therefore, this paper 

seeks to explore technological development and skills transfer in the Lusaka South Multi Facility 

Economic Zone in order to promote and deliver infrastructure locally.   
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1 Manager Technical Services, Lusaka South Multi Facility Economic Zone Ltd.; mzulu70@yahoo.com 
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DII -2018-003 

Implementation of Environmental Management Plans: Key 

Role Playersô Challenges in South Africa 

Primrose Tariro Nyamazana1, Aghaegbuna Obinna Ozumba2 

Abstract 

The study reported in this paper was purposed to identify the responsibilities and attendant 

challenges of key project participants who influence implementation of Environmental 

Management Plans (EMPs) in the execution of construction projects. A pilot study was carried out 

to investigate the challenges faced by key role players when executing their environmental 

management roles in implementing EMPs in construction projects.  An online questionnaire was 

used to gather data on the key role playersô perceptions of EMPs and attendant implementation 

challenges. A sample of 10 various professionals was selected using convenience sampling. An 

in-depth review of purposively selected literature guided the collection and analysis of the 

empirical material. Findings from this pilot survey show that varying perceptions of key role 

players on EMPs largely influence the implementation of EMPs in construction projects. 

Establishing the challenges faced by key role players in executing EMPs contributes to the 

enhancing environmental practices in construction projects. The preliminary findings reported in 

this paper form a strong basis for exploring the topic further to the benefit of Project managers, 

environmental management personnel and other key project participants who are involved in the 

implementation of EMPs during the execution of construction projects. The findings will be 

particularly beneficial to the built environment in developing countries. 

Keywords: construction projects, environmental management plans, South Africa7 

1. Introduction  

Environmental management objectives in the construction industry are implemented through various 

instruments such as governmental policies, incentives for construction firms to adopt ógreenô 

features and environmental management systems (EMS) (Zhang et al., 2015). The EMP is a 

document prepared during the environmental management (EIA) process guides impact mitigation 

and management throughout the entire project life cycle which is from commissioning to 

decommissioning (Baby, 2011). EIA is a technique, process and regulation enable the construction 

sector to evaluate the environmental consequences of construction projects in many countries (Uttam 

et al., 2012). Environmental impact assessment has the potential to promote sustainable development 
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(Campion and Essel, 2013) by disconnecting economic growth from environmental degradation in 

a developing country such as South Africa (Patel and Giordano, 2014). EMP documents aim to 

address all the basic phases of a project namely: planning, construction, operation and 

decommissioning (Aucamp, 2009, p. 91). An EMP document must provide the following: a 

summary of the negative environmental impacts identified; a description of mitigation measures 

proposed; a description of the proposed monitoring programme; a description of the proposed 

monitoring programme; the legal framework for environmental protection (Aucamp, 2009, p.91). 

The environmental legislation establishes minimal environmental management requirements for 

construction site activities (Teriö et al., 2014).  Thus, the EMP is a monitoring tool for managing 

impacts identified during the EIA process (Patel and Giordano, 2014). Hence, an EMP is deemed to 

be a practical link between EIA and environmental management systems (EMS) (Glasson and 

Therivel, 2012, p. 338).  

It has been argued that environmental performance of construction projects faces many challenges 

due to the complex nature of projects, uncertainties and the need for high-level coordination among 

stakeholders (Uttam et al., 2012). It has been revealed that the perceptions of environmental 

assessment practitioners strongly influence EIA quality performance and implementation 

(Kågström, 2016).  Kågström (2016) argued that interests, interrelations, norms, and subjective 

informed judgments and use of discretion EIA practice and implementation. In the UK, Jha-Thakur 

and Fischer (2016) identified multiplicity of key stakeholder perceptions of EIA effectiveness, lack 

of understanding of EIA and the relevant legalities, and a tendency of resistance and disownment 

among responsible persons. Stakeholder perceptions of EMPs as an environmental protection tool 

for major developments have been detailed in a UK study by Bennett et al. (2016). Following the 

notion that construction projects are more about people and the influence they bring to the 

construction process, to determine project outcomes (Seymour et al., in Murphy and Nahod, 2017). 

It is necessary to understand stakeholder perceptions and experiences in every aspect of construction. 

This is assertion is even more relevant in the current scheme of things, with increased need for 

sustainability in projects and the emergence of regulations to achieve sustainability in projects. 

However, around EIA and EMP in projects, while a limited amount of studies exists in advanced 

countries, there is a scarcity of literature on challenges to EMP implementation in projects, and 

particularly in developing countries such as South Africa. Hence, this paper articulates some of the 

identifiable challenges encountered in the implementation of construction EMPs, using the 

perceptions of key role players.  

2. Methodology 

A survey pilot study was carried out using online questionnaires. Survey questions were designed 

on the basis of purposively selected literature, in order to establish clarity, completeness, and user-

friendliness of the questionnaire (Bennett et al., 2016; Ling and Li, 2012). An online questionnaire 

was designed using Qualtrics software package. This pilot questionnaire survey was distributed to a 

sample of 16 professionals involved in managing environmental management practices in 
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construction projects. Participants were identified using purposive sampling technique (Saunders et 

al., 2012, p. 287). A total of 20 invitations were sent to potential participants using email. This was 

followed with telephone calls. The Qualtrics survey link was sent to sixteen individuals who agreed 

to participate in this pilot. Responses were collected over a period of three weeks. Out of the 16 

participants, 10 completed the survey. Both closed and open-ended questions were used for this 

mixed method study. Data were analysed using Microsoft Excel and Qualtrics software package. 

Descriptive statistics of the data is presented in this paper. 

3. Results 

The sample was made up of 5 clientsô project managers, three contractorsô project managers, one 

clientôs environmental control officer (ECO) and one contractorôs ECO. Participants were from five 

out of South Africaôs nine provinces.  Four of the respondents are currently working in the Gauteng 

while two are working in the Western Cape, 2 in Mpumalanga, 1 in the Eastern Cape and 1in the 

Free State province. The highest academic qualifications of participants for this study range from 

certificate to masterôs degree.  One participnt holds a certificate, 1 has a diploma, 2 have bachelors, 

3 have honours while three mastersô degrees. A proportion of 70% of participants had more than 

five yearsô experience in the SA construction industry, while 20% had more than 16 yearsô 

experience.  Only 10% of the sample had less than two years in the SA construction industry. Table 

1 below summarises the demographic data. 

Table 1: Demographic data 

Professional titles Clientsô project managers 5 

Contractorsô project managers 3 

Clientôs ECO 1 

Contractorsô ECO 1 

 

Academic qualifications Certificate 1 

Diploma 1 

Bachelors 2 

Honours 3 

Masters 3 

 

Geographic location Gauteng 4 

Western Cape 2 

Mpumalanga 2 

Eastern Cape 1 

Free State 1 

 

Survey participants were asked their opinions on whether EMPs were too rigid or not.  More than 

half, 60% of respondents stated that the EMPs are sometimes too rigid, 30% were of the opinion that 

EMPs are not too rigid, and 10% stated that EMPs were too rigid, as illustrated in Figure 1. 

Participants were also asked to explain further their responses to the rigidity of EMPs.  Some 
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participants argued that EMPs were clear, specific and aimed at reducing adverse environmental 

impacts of construction projects. On the other hand, other respondents argued that some EMPs were 

too generic and copied from other projects. Other respondents raised concerns on the issue of making 

formal applications for major changes to projects. Another concern was the impact of EMP 

implementation on scheduling and design requirements of projects. One participant highlighted that 

sometimes EMPs are presented using technical words which may be difficult to understand for those 

who are supposed to implement. Another participant stated that there is room for improvement on 

rigidness of construction EMPs in South Africa.  

 

 

 

 

 

 

       

 

Figure 1: Rigidity of the EMP 

The questionnaire survey also explored perceptions of respondents on nature of EMPs with regards 

to summarising impacts, 40% of respondents rated this aspect as average. While 50% rated it as 

ógoodô, and 10% stated that it was very good. On the aspect of describing the monitoring program, 

40% of participants stated that EMPs were good. While half of the participants rated EMPs average, 

and one participant rated the EMP were poor in describing monitoring programs. Various 

perceptions were also recorded with regards to EMPs regarding describing responsibilities for 

mitigation and monitoring procedures, describing the implementation schedule and reporting 

procedures, addressing impacts of the construction project. Responses ranged from ópoorô to óvery 

goodô. However, most responses were óaverageô, and ógoodô while a few respondents selected ópoorô 

and óvery goodô. The aspect of describing cost estimates for implementing mitigation measures 

received the most unfavourable responses. Figure 2 below gives a summary of these perceptions. 

Hence it can be said that EMPs are okay though there is room for improvement on these aspects so 

that key role players feel encouraged to implement EMPs to manage environmental impacts. On the 

issue of the effectiveness of, most respondents stated that EMPs were somewhat effective in 

construction projects.  

Almost all respondents stated that there are very positive attitudes and commitment towards EMP 

implementation among clientsô project managers and clientsô environmental control officers. On the 

other hand, the attitude and commitment of contractorsô project managers, ECOs, site management, 
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