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Foreword

The International Conference for Sustainable Design of the Built Environment SDBE 2018
forms one of the key deliverables of the British Council Newton Institutional Links Fund
project: Building Capacity for Sustainable Development of the Built Environment (BC-SDBE)
launched in April 2016. The aim of the BC-SDBE institutional link project is to bridge the gap
between the rapidly developing advancements in research and training in sustainable
development of the built environment globally, and the demanding professional development
required in the construction labour market. The main objective of BC-SDBE project is to build
capacity in education, research, innovation, and exploitation of state-of-the art sustainable
development strategies to help promote and sustain socio-economic growth in Egypt.

Following the great success of SDBE 2017 conference where 112 papers were published in the
proceedings, SDBE 2018 conference offers yet, another unique opportunity for academics,
researchers, architects, urban designers, engineers, and professionals to meet and share the
latest knowledge, research and innovations on low carbon building design, building
performance, simulation tools and energy efficient building-related technologies. The
conference theme is ‘Research in Practice’ where the focus is on showcasing sustainable
design, building energy performance, sustainable planning of neighbourhoods and cities,
emphasising a balanced approach to environmental, socio-economic and technical aspects of
sustainability in practice based on research.

The book of abstracts includes all 110 accepted papers under 12 themes clustered into 6
thematic groupings. The full conference proceedings are available to download at
http://newton-sdbe.uk/conferences/sdbe-2018/

On behalf of the SDBE 2018 Organising Committee, | hope the research papers hereby
presented help stimulate further ideas for research in the near future.

Yours sincerely,
Heba Elsharkawy

BC-SDBE Principal Investigator
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Keynote Speakers

Philip Jones, Professor, Welsh School
of Architecture, Cardiff University

Phil Jones is Professor of Architectural Science
at the Welsh School of Architecture, Cardiff
University, where he currently co-directs the
University’s Energy Systems Research

Institute. His research area is in low energy, low
carbon, and sustainable design in the built
environment. He currently directs the Low
Carbon Built Environment Project, including ten
demonstrations of energy positive buildings and
low carbon retrofits. He chairs the Welsh
Government’s Building Regulation Advisory
Committee. He chairs the Board of Directors of
Warm Wales, a community interest company
which helps to mitigate fuel poverty in Wales.
He has chaired two European COST Action
networks, Low Carbon Urban Built
Environments (2005-2009), and Smart Energy
Regions (2012-2016). He is Master Academic
Adviser on Tianjin University’s Low Carbon
Buildings ‘111’ project (2014-2018). From 2015
to 2017 he was Distinguished Visiting Research
Professor at University of Hong Kong and
continues to collaborate with their Sustainable
High-Density Cities Laboratory.

Ashraf Salama, Professor, Head of
Department of Architecture,
University of Strathclyde

Ashraf M. Salama is Chair in Architecture and
Head of the Department of Architecture at the
University of Strathclyde Glasgow, UK. He has
led three schools of architecture over the past
25 years in Egypt, Qatar, and the United
Kingdom. He is a licensed architect in Egypt and
was the Director of Research and Consulting at
Adams Group Architects, Charlotte, North
Carolina. Prof. Salama is the Chief Editor of
ArchNet-lJAR, collaborating editor of Open
House International, and editorial board
member for numerous international journals.
He also serves on the scientific and review
boards of several international organizations in
North America, Europe, and South East Asia.
Professor Salama is the recipient of the 2017
UIA Jean Tschumi Prize for Excellence in the
Architectural Education and Criticism.
Professor Salama has published 9 books and
over 170 articles and book chapters. His
research interests and involve theories and
methodologies of design studio teaching in
architecture and urbanism; learning
environments and workplaces; users-centred
assessment of designed environments;
adaptive urbanism and the spatial practice of
migrant communities; liveability and diversity
in rapidly growing contexts. He established and
is currently leading the efforts CRAUCGS-
Cluster for Research on Architecture and
Urbanism of Cities in the Global South.
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Patrik Schumacher, Director, Zaha
Hadid Architects

Patrik Schumacher is principal of Zaha Hadid
Architects and is leading the firm since Zaha
Hadid’s passing in March 2016. He joined Zaha
Hadid in 1988 and was seminal in developing
Zaha Hadid Architects to become a 400 strong
global architecture and design brand. He has
been a partner since 2003 and a co-author on
all projects. In 2010 Patrik Schumacher won the
Royal Institute of British Architects’ StirlingPrize
for excellence in architecture together with
Zaha Hadid, for MAXXI, the National Italian
Museum for Art and Architecture of the 21st
century in Rome. He is an academician of the
Berlin Academy of Arts. In 1996 he founded the
Design Research Laboratory at the Architectural
Association in London where he continues to
teach. Patrik Schumacher is lecturing worldwide
and is currently a guest professor at Harvard’s
GSD. Over the last 20 years he has contributed
over 100 articles to architectural journals and
anthologies. In 2008 he coined the phrase
Parametricism and has since published a series
of manifestos promoting Parametricism as the
new epochal style for the 21st century. In
2010/2012 he published his two-volume
theoretical opus magnum “The Autopoiesis of
Architecture”. Patrik Schumacher is widely
recognized as one of the most prominent
thought leaders within the fields of
architecture, urbanism and design.

Sean Smith, Professor, Director of
the Institute for Sustainable
Construction, Edinburgh Napier
University

Sean leads the Institute for Sustainable
Construction, the CIAT Centre of Excellence in
Architectural Technology and is Professor of
Construction Innovation at Edinburgh Napier
University. He has been an invited guest
scientist in government construction research
institutes in Canada, Italy and Germany. In
2009 and 2015 his research teams were
awarded the Queen’s Anniversary Prize for the
positive impact of their work for industry,
environment and society for the ‘development
of Robust Details’ and ‘Timber engineering and
sustainable construction’. Over 1 million new
homes across the UK have used his technical
designs. He has supported over 80 low carbon
innovative construction products to market, co-
inventor of 17 patented products and led the
formation of the Construction Scotland
Innovation Centre. He currently chairs the
Scottish Government working group for new
housing construction skills.
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Mina Hasman, Associate Director
— Skidmore Owings & Merrill LLP
(SOM)

Mina Hasman leads Skidmore Owings and
Merrill’s sustainability and wellness operations
and long-term vision, for the London office. She
challenges existing best-practices by developing
new systematic and design-based approaches
applied and tested in complex, international
projects.

Mina embraces multi-disciplinary research and
collaboration with others to deliver sustainable
design solutions that yield long-term
environmental, societal and cost benefits.

Mark Jenkinson, Head of AMO Cities
& City Director London

Siemens Global Center of
Competence Cities, Sustainability
and Cities.

Mark Jenkinson

Based out of Siemens’ Global Centre of
Competence for Cities at one of the world’s
most sustainable buildings, the Crystal in the
east of London, Mark oversees Siemens’
account management approach to cities world-
wide.

In March 2013, Mark also took on the role of
City Director for London — a key focus of the
role is to support London’s sustainable
development through the provision of smart,
efficient technological solutions and services
for building, energy and transport
infrastructure.

Mark joined Siemens in 1993 and since then
has taken on a variety of roles and
responsibilities across Siemens in a wide range
of industries and markets in the UK, across
mainland Europe, the Middle East and Asia.
Mark has participates in a number of
committees including the Royal Docks Advisory
Board and sits on UEL Industry Advisory Board
for Civil Engineering.
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Scientific Committee

Prof. Mohamed Abdel Baki Ibrahim, Ain
Shams University

Dr. Wael Abdelhameed, University of Bahrain

Prof. Bassam Abdel-Karim Abu-Hijleh, British
University in Dubai (BUiID)

Dr. Sherif Abdelmohsen, American University
in Cairo

Dr. Mona Abdelwahab, Arab Academy for
Science and Technology, cairo

Prof. Ahmed Abdin, Cairo University
Prof. Amal Abdou, Helwan University
Prof. Adnan Adas, King Abdulaziz University

Dr. Chaham Alalouch, Sultan Qaboos
University

Dr. Abdelsalam Aldawoud, University of
Sharjah

Dr. Gareth Alexander, Ulster University

Prof. Mohammad Alghamdi, King Saud
University

Prof. Howayda Al-Harithy, American
University of Beirut

Prof. Khalifa Al-Jabri, Sultan Qaboos University
Dr. Amer Al-Jokhadar, University of Petra

Dr. Sura Al-Maiyah, University of Salford

Dr. Adil Al-Mumin, Kuwait University

Dr. Saba Al-Nusairat, Al-Ahliyya Amman
University

Dr. Samer Al-Ratrout, Al-Zaytoonah Private
University of Jordan

Dr. Sara Alsaadani, Arab Academy for Science,
Technology and Maritime Transport

Prof. Khaled Al-Sallal, UAE University

Dr. Rashed Alshaali, United Arab Emirates
University

Dr. Hasim Altan, University of Sharjah

Prof. Ahmed Atef Faggal, Architectural
Department, Faculty of Engineering, Ain
Shams University

Prof. Sahar Attia, Cairo University
Dr. Mohammad Babsail, Lime Design Lab

Mr. John Brennan, The University of
Edinburgh

Dr. Isin Can, Izmir Institute of Technology

Dr. Mihaela Anca Ciupala, University of East
London

Mr. Jack Clough, University of East London
Mr. Stephen Coates, University of Salford
Dr. Stuart Connop, University of East London
Dr. Ranjith Dayaratne, University of Bahrain

Prof. Khaled Dewidar, British University in
Egypt

Dr. Bahar Durmaz Drinkwater, Izmir University
of Economics

Prof. Mamdouh El Haj Assad, University of
Sharjah

Prof. Magdy Elbastawisy, Umm Alqura
University

Dr. Khaled El-Deeb, Alexandria University -
Faculty of Fine Arts - Dept. Of Architecture

Prof. Sherif EI-Fiki, Arab Academy for Science,
Technology & Maritime Transport - Cairo

Prof. Germin El-Gohary, Ain Sham University
& British University in Egypt

Prof. Nabeel Elhady, Cairo University

Dr. Moemen Elhusseiny, The American
University in Cairo

Dr. Eslam Elsamahy, Beirut Arab University
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Dr. Heba Elsharkawy, University of East
London

Dr. Dalia Elsorady, Pharos University
Dr. Fodil Fadli, Qatar University

Prof. Ayman Fath Allah Wanas, Arab Academy
for Science, Technology and Maritime
Transpot. AASTMT

Dr. Omar Fawzy, Modern Science and Arts
(MSA) University

Prof. Nevine Gharib, Alexandria University
Dr. Safaa Ghoneim, Cairo University

Dr. Bakr Gomaa, Arab Academy for Science,
Technology & Maritime Transport

Mr. Ayman Hamza, Ainshams University

Ms. Jennifer Hardi, London South Bank
University

Dr. Frances Hill, Graduate School of the
Environment, Centre for Alternative
Technology

Prof. Samir Hosny, FUE, Future University in
Egypt and Ain Shams University

Dr. Magdy Ibrahim, Abu Dhabi University
Mr. Arif Kamal, AMU Aligarh
Prof. Shaimaa Kamel, Ain Shams University

Prof. Basil Kamel, The American University in
Cairo

Prof. George Katodrytis, AUS

Prof. Marwa Khalifa, Ain Shams University,
Faculty of Engineering

Prof. Heba Allah Khalil, Cairo University

Dr. Simon Lannon, Cardiff University

Mr. Benson Lau, University of Westminster
Mr. Paul Laycock, Birmingham City University

Prof. Rabee M. Reffat, Assiut University

Prof. Yasser Mansour, Ain Shams University

Dr. Marisela Mendoza, Nottingham Trent
University

Dr. Aimilios Michael, University of Cyprus
Mr. Carl Mills, Coventry University

Prof. Raghad Mofeed, Cairo University-
Faculty of Engineering- Dept. of Architecture

Dr. Nabil Mohareb, Beirut Arab University

Prof. Ahmed Mokhtar, American University of
Sharjah

Mr. Emad Mushtaha, University of Sharjah
Prof. Ehab Rached, Umm Al-Qura University

Prof. Ahmed Rashed, British University in
Egypt

Prof. Mostafa Refat Ismail, Ain Shams
University

Dr. Colin Richard Stuhlfelder, Wrexham
Glyndwr University

Prof. Hanan Sabry, Faculty of Engineering Ain
shams University

Prof. Mohamed Salheen, Ain Shams University

Dr. Rosa Schiano-Phan, University of
Westminster

Prof. Zeinab Shafik, Cairo University

Dr. Mohammad Sharif Zami, King Fahd
University of Petroleum & Minerals (KFUPM)

Prof. Lobna Sherif, Arab Academy for Science,
Technology & Maritime Transport

Prof. Kheira Anissa Tabet Aoul, United Arab
Emirates University

Dr. Maram Tawil, German Jordanian
University

Prof. Sherine Wahba, Faculty of Engineering,
Cairo University & AUC

Dr. Sahar Zahiri, University of East London
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Building Performance Simulation, Building Performance

Chapter Evaluation and Optimisation, and Building Information
One Modelling (BIM) 1
Page
Paper Number
Number Authors Title
Assessing the Thermal Performance of Concrete- 5 _45
86 Wael Sheta based Construction Systems in Hot Climate
Paraskevi
Karamitrou and Wassim Pathways to Building Performance Simulation 13-24
87 Jabi through IFC and ghXML
Stefano Cozza, Raphael
Tuor, Andreas
Sonderegger, Thomas
Jusselme, Denis Lalanne Usability assessment of building performance 25-36
89 and Marilyne Andersen simulation tools: a pilot study
Aliakbar Kamari, Maria
Leonhard Christensen, Towards generation of holistic renovation
Stefan Jensen, Steffen scenarios using Multiple Criteria Decision
Petersen and Poul Henning  Making — Case of Energy Consumption, 37-48
113 Kirkegaard Investment Cost, and Indoor Comfort
Sahar Abdelwahab, Peter
Rutherford, Michael Kent Sensitivity Analysis for Energy Modelling based 49 - 60
121 and Sergio Altomonte on Daylight Simulations
Design of the external envelope and interior
spaces of school buildings to improve
Ehab Rashed and Ali environmental performance efficiency in Cairo— ¢4 _ 72
170 Elmansoury Egypt
Caroline Santesso, Vinicius  Energy performance analysis in early design
Biondo, Karin Chvatal and stages through parametric simulations: case 73-83
197 Leticia Neves study of a mixed-mode building
Stefany Hoffmann Martins
Jorge, Emeli Lalesca
Aparecida Da Guarda, Luciane
Cleonice Durante, lvan Julio
Apolonio Callejas, Raquel
Naves Blumenschein and Climate Change Impact on Energy consumption
Karyna De Andrade Carvalho ~ and Thermal performance in low-income houses 84-95
206 Rosseti in Brazilian Savanna
Sofia Katsarou, Anca-Elena  Environmental benefits of using cross-laminated 96 - 107
221 Zahan and Aurore Julien timber with hempcrete insulation in buildings
Aghasarkissian Nare, Bassil
Nathalie, Bdeir Ahmad,
Matta Anabelle, Slim Judy,
Hiam Khoury and Ghassan A Study on the Application of Thermal Insulation 108 - 119
273 Chehab Techniques under a Mild Mediterranean Climate
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Timothy O. Adekunle, Seth
H. Holmes and Marialena

A Comparative Simulation of Thermal
Performance in High-Rise Structural Timber

120-133
9 Nikolopoulou Buildings
Sherine S.I. Tsang and Energy Performance Analysis of Large-Scale 134 - 145
99 Phillip Jones Public Buildings in China
Tala Awadallah and Comparative Study of energy consumption 146 - 158
129 Omaimah Al-Arja optimization for Educational buildings in Jordan
Sahar Abdelwahab,
Mohammed Mayhoub and  Sunlight Directing System: The Effect of Surface 159 - 170
145 Ahmad El Kordy Topology on Daylighting Performance
Upgrading the Energy Performance of Middle-
Class Suburban Residential Buildings in the Gulf  199_1g0
149 Alexander Kader Region
Light Shelf System in Energy Conservation to
Omnya Saleh, Ahmed enhance daylight performances on Overcast 181 - 192
173 Khaled and Wagih Youssef  condition in buildings
Nedhal Al- Assessment of Thermal Behaviour and Energy
Tamimi and Abdultawab Consumption of Small Mosques in Hot-arid 193 - 202
270 Qahtan Climate of Najran City, KSA
Investigating the Impact of Renewing Floor
Alex Marshall, Richard Coverings on the Energy Performance of
Fitton, Mo Benjaber and Dwellings with Suspended Timber Floors, Tested 543214
272 Will Swan under Controlled Conditions
Implementation of BIM Technologies in 215 -223
33 Mohamed Faisal Al-Kazee Architectural Engineering Education
Building Information Modelling (BIM) application
Amalia Banteli, Vicki E. in relation to embodied energy and carbon (EEC)
Stevenson and Gabriela considerations during design: A practitioner 224 -234
131 Zapata-Lancaster perspective
Chapter
Two Education for Sustainability 22-32
Page
Paper Number
Number Authors Title
Mahmoud Mohamadin,
Ahmed Abouaiana and Integrating Energy Performance Assessment 236 - 244
18 Yasser Sakr Tools in Architectural Design Studio Education
Lamis Behbehani and Towards an ecological architectural education in 245 - 256
42 Shahab Al-Bahar Kuwait
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Robert Grover, Stephen

Fit for purpose? Sustainability and the design

257 - 268
50 Emmitt and Alex Copping studio
Sustainable Information and Communication
Nicola Hogan, Carlos Technology (ICT) Initiatives in UK and Irish
Jimenez-Bescos and lan Universities and Colleges: Identifying and 269 - 279
64 Frame Overcoming the Barriers to Implementation.
Stuart Anderson and Ruth  Are dispositional mindfulness traits effective in 280 - 291
67 Stevenson sustaining pro-environmental behaviour?
New Territories: Digital Materiality from Natural 292 -303
79 Carla Aramouny systems to Environmental impact
Natali Collado Baldoquin,
Luis Alberto Rueda
Guzman, Dania Gonzalez
Couret and Arnold Teaching about Nearly Zero Energy Buildings in 304 - 315
95 Janssens the Architecture curriculum in Havana, Cuba
Kirk Shanks, David
Jenkins, Gillian Video creation as assessed coursework in 316 - 327
119 Menzies and Nicole Kipar sustainability subject areas.
Developing a framework for embedding
Heba Elsharkawy, Jack Education for Sustainability (EfS) within the built 355 339
168 Clough and Sahar Zahiri environment sector in Egypt
Nouran El Begermy and Assessing the value of environmental analysis 339 - 350
259 Khaled Aly Tarabieh tools in a performance driven design studio
Chapter Energy Efficiency in Buildings, Environmental Design
Three Strategies in Practice, and Low and Zero Carbon Design 33-54
Page
Paper Number
Number Authors Title
The Energy Savings Assessment of an Integrated
Antigoni loannou and Solar Shading System for Typical Office Spaces in 352 - 363
6 Aimilios Michael southern Europe
Aram Yeretzian, Yaser
Abunnasr, Zahraa Makki A comparative analysis of thermal performance  3¢4 375
19 and Betina Abi Habib of building envelope types over time
Hosam Abd El Aziz, Nouran  Bio-mimicry as a tool for minimizing energy
M.lbrahim and Hesham consumption and improvement of thermal 376 - 387
36 Sameh comfort: The case of office buildings.
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Andreas Savvides, Aimilios
Michael, Constantinos
Vassiliades, Alkistis Kartsiou,
Chryso Heracleous, Maria
Xenophontos, Vasilis lerides,

Energy efficient prefabricated housing units:
Product review and the development of a

Nikos Gianni and 388 - 397
70 Christodoulos Maimaris Cypriot paradigm
Comparative Study of Daylighting Performance
for single Vs. Double Skin
Facade Office Building for hybrid Ventilation: A
Hosam Abd EI-Aziz Amr Simulation analysis of Two 398 - 409
75 and Ayah Mohammed Case Studies by design-builder software
Omer Eltahir, Ismail The Investigation of Scheduled Evaporative 410 - 420
85 Budaiwi and Adel Abdou Cooling for a Sustainable House Model in Riyadh
Eymard Ahern, Carlos
Jimenez Bescos and Api Evaluating how Ireland has improved Building 421 - 432
132 Desai Regulations Compliance and Energy Efficiency
The Applicability of Different Kinetic Facade 433 - 445
182 Amal Alghifari Shading Systems in UAE
Hussein A. Abdulgader,
Wael A. Khudhayer, Maximizing the Effectiveness of Solar Energy
Mohammed F. Al Kazee System by the Integrated Passive Cooling 446 - 457
200 and Atef Abu Salim Strategies of Nizwa Eco-House
Ibraheem Al-Bukhari, Ehab
Rashed and Ahmed Impact of Outer Shell Design on Energy 458 - 469
203 Shehata Performance of Educational Buildings
Hashem Taher, Heba El- A state of the art review of the impact of Vertical
Sharkawy and Darryl Greenery Systems on the energy performance of 470 - 481
209 Newport buildings in temperate climates
Emeli Lalesca Aparecida Da
Guarda, Renata Mansuelo
Alves Domingos, Luciane
Cleonice Durante, Marlon
Ledo, Jodo Carlos Machado
Sanches, Stefany
Hoffmann Martins Jorge
and lvan Julio Apol6nio Impacts on climate changes in a Zero Energy 482 - 493
211 Callejas Building in the Brazilian Savana
Supply Chains for Energy Efficient Housing using
Pablo Jimenez- Mass Customisation: Adopting Japanese housing 494 - 505
216 Moreno and John Brennan  models in the UK
Modelling progress in the energy efficient 506 - 516
217 Timothy Lee retrofit in the private rented sector
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Ahmed Abouaiana and

The Role of Egyptian Residential Buildings Energy
Code in Enhancing Sustainable Development in

517 - 526
260 Mahmoud Mohamadin Egypt: Evaluation of Nine Years of Practice
Success or Failure? Energy Concept and Post
Occupancy Evaluation of a new built Energy- 527 - 538
266 Michaela Hoppe Surplus Day-care Centre for Children
Nawal Alhanaee and Implementing Selected Passive Cooling Designs 539 - 550
22 Hanan Taleb on the Housing Typologies in Fujairah Emirates
Adopting green building materials and modern
technology in vernacular approach leads 551 - 562
25 Anjali Dangwal sustainable future
A framework for determining the most effective
parameters for optimal life cycle analysis in the 563 - 574
38 Toktam Bashirzadeh early stages of building design
Solmaz Kamalifard and A Conceptual Model for Climatic-responsive 575 - 588
97 Arya Assadi-Langroudi Vernacular Architectural Forms
Nur Aidilia Parid Wardiand Rethinking repetitive housing design typology in 589 - 600
230 Parid Wardi Sudin hot and humid climate: A case study in Malaysia
Chapter Sustainable Construction Technologies, Resource Efficiency,
Four and Renewable Energy and Green Technologies 55-70
Page
Paper Number
Number Authors Title
Khalifa Al-Jabri, Abdul Compressive Strength of Interlocking
Wahid Hago and Mahad Compressed Soil Blocks Produced Using Soiland  ¢05 _ 610
56 Baawain Production Water from Oil Fields in Oman
Biological modeling as a tool for promoting
Nouran M.lbrahim and sustainable construction technologies and 611 - 622
72 Hosam Abd El Aziz improving the energy efficiency.
Areas and principles of sustainability in assessing
the adaptive reuse of restored Qatari heritage: a 623 - 634
104 Silvia Mazzetto case study
Ahmad Mohamad Hamdy, Defining the Characteristics of Prefabricated
Morad Abdelkader, Sara Architecture as an Alternative Sustainable 635 - 643
109 Khalifa and Mohamed Stait Construction Approach
Tarek Kamel, Moemen Bake - out the volatile organic compounds for
Afify and Ayman residential building — Pre occupancy in Summer  eaa _g55
117 Mahmoud at Egypt.
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Amr Auf and Momen El-

Housing Affordability and Contemporary
Construction Systems in Egypt: Simulating the

656 - 670
179 Husseiny Influence of Insulated Concrete Forms
Gabriela Guimaraes,
Arthur Baiochi, Marcella How sensitive are whole-buildings life cycle 671 - 680
243 Saade and Vanessa Gomes assessment to lifespan choices?
Juan Emiliano Flores
Asin, Noelia Liliana
Alchapar, Julieta Development of tools for the proper prediction
Balter, Erica Norma of urban cooling potential associated with the
Correa and Marfa Alicia implementation of cool and green roofs. 681 - 692
247 CantOn Application to a case study.
693 - 704
137 Lizzie Wynn Can structures be created from their site?
Are P3s Sustainable? A study of facility resource
use effectiveness at a Canadian healthcare 705 - 716
242 Alexander White corporation
Monitoring in the built environment: A dynamic
tool to optimise renewable energy use and 717 - 728
30 Miltiadis lonas energy efficiency at a community scale
An optimisation design framework for
residential buildings integrating air-source heat
Kenan Zhang, Phillip pump multi-supply system, active thermal 729 - 740
47 Jones and Vicki Stevenson  storage, and onsite renewable energy
Aikaterini Chatzivasileiadi,  The choice and architectural requirements of
Eleni Ampatzi and lan battery storage technologies in residential 741 - 752
102 Knight buildings
Maitiniyazi Bake, Ashish Numerical Investigation of Geometrical Design 753 - 760
146 Shukla and Shuli Liu for Transpired Solar Collector Performance
Exploring the Potential of Utilizing Smart 761 - 774
195 Reem Alghifari Materials & Systems in Abu Dhabi, UAE
Chapter
Five Sustainable Urban Design 71-99
Page
Paper Number
Number Authors Title
Dania Gonzalez Couret,
Olivia Sanchez Martinez,
Victor Daniel Rodriguez
Rodriguez and Manuel 776 - 784
17 Alejandro Salazar Castro Outdoor thermal environment in Havana
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Revitalizing Old Neighbourhoods of Cities
contributes to their Sustainability and preserve
their Urban Structure and Identity A case study
from Jordan: Jabal Amman and Jabal Al Weibdeh

785 - 796
24 Ruba Salah Neighbourhoods
The Role of Open Green Spaces in Improving the
Yasmeen Elsemary and Quality of life in Residential Cities - An Analytical 797 - 807
28 Nesma Ismail study of public parks in Greater Cairo
Ahmed Abdelsalam, David  Sustainable Vertical Urbanism as a design
Nicholson-Cole and Khaled  approach to change the future of hyper density  ggg _gag
32 Dewidar cities
Oluwagbemiga Paul
Agboola, Modupe Agnes Exploration of Neighborhood Public Parks’
Agboola and Samson quality: User perception and Utilization pattern 821-832
34 Abogan in Nigeria
Power, Transport Strategy and the Environment:
An analysis of the environmental discourse
surrounding a proposal to develop a new park- 833 - 844
53 Elizabeth Warren and-ride facility in Bath
Emilie Nault, Thomas Setting contextual life-cycle objectives in urban
Jusselme and Marilyne design: requirements for a decision-support 845 - 856
71 Andersen method
Intermediate urban regions role in improving
Hazem Ashraf and Rania urban areas and upgrading informal areas in 857 - 868
84 Nasr Eldin Egypt Case study of Boulaq Ad-Dakrour
The Impact of modifications to residential
Ali Mohammad Salih morphologies on the outdoor micro climate in 869 - 880
96 Salih and Steven Dudek hot dry climate cities
Exploring sustainability in providing low-cost 881 - 892
108 Zuhal Awad housing in sudan
Majd Al-Homoud and Social Shifts - Living in Gated Communities: A 893 - 904
115 Shereen Al Aswad Case of Andalucia, Jordan
Eleni Alexandrou, Flora
Bougiatioti and Miltiadis Sustainable redesign of existing buildings in 905 - 917
120 Katsaros Greece: The case of existing, typical residences
Resilience in Mega Projects: A study of Social
Resilience in Lombok International Airport’s 918 - 928
124 Reza Daniswara Surrounding Area
Urban Regeneration to Reclaim Sustainability in 929 - 940
135 Noor Tayeh Cities: The Case of Down Town Riyadh, KSA
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Walkability as an Urban Indicator for a

941 - 954
142 Eda Paykog Sustainable Built Environment
Reconsidering the Design of Urban Communities
in the Hot Arid Regions of the Middle East: The
Search for More Relevant and Sustainable Urban  g55 _ ggg
147 Mamdouh Sakr Guidelines
Muhammad Hossam EI-Din  The Interrelationship Between Urban Mobility, 967 - 978
164 and Ayman Wanas and Urban Form
Mohamed Radwan Impact of Urban Morphology on Microclimate in 979 - 988
172 and Ayman Wanas Hot Dry Arid Cities: A study In Cairo, Egypt
Ward-wise Planning and Distribution of Parks 989 -
Shubhangi Rathor and and Gardens Using Network and Spatial Analysis, 1000
185 Navneet Munoth Case Study of City of Indore, India
Ma Dixuan, Wang Yupeng, 1001 -
Zhou Dian and Zhu Simulation Study on the Environmental 1010
192 Zongzhou Sustainability of Traditional Blocks in Xi’an City
Comprehensive Evaluation of Spatial Texture in 1011 -
Historic District: The Case of Sanxue Street 1020
196 Ye Lou and Dian Zhou Historic District
Heba Serag, Manal Abou 1021 -
El-Ela and Mona 1032
198 Abdelwahab Public reclamation of Bridges, The Cairo case
1033 -
Donagh Horgan and Socially Innovative Frameworks for socio- 1044
212 Branka Dimitrijevic economic resilience in Urban Design
A Systematic Mapping Analysis to Guide 1045 -
Olivia Zara and Vanessa Da  Research on Comprehensive Life Cycle 1058
237 Silva Assessment at Neighbourhood Scale
Urban Social Sustainability in the Era of Digital 1059 -
Rowaida Rashed and Randa  Technology: the case of NEOM, the World’s Future 1070
239 A. Mahmoud Global Hub across Three Countries
Sustainable Urban Design Patterns in Arid Regions 1071 -
and its Comparison with Modern Patterns: the 1082
256 Dr. Ali Algahtany Case of Riyadh City
1083 -
Contextual Urban design approaches —Sustainable 1094
265 Anjali Krishan Sharma built environments
1095 -
Building Urban Resilience in Egypt, The Case Study 14106
274 Maha A.Basha of Nuweiba in South Sinai
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Chapter

Six Thermal Comfort, Health and Wellbeing 100-110
Page
Paper Number
Number Authors Title
Thermal comfort conditions and air quality in 1108 -
Chryso Heracleous and educational buildings in Cyprus during the heating 1119
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Abstract: Education for Sustainability (EfS) is a growing movement that seeks to prepare researchers, educators
and practitioners for a career that embraces sustainable values and principles. Historically, this approach has
been integrated to varying degrees across the globe, with developed countries typically applying this approach
more widely than developing countries. Building Capacity for Sustainable Development of the Built Environment
(BC-SDBE) project, has been set up to improve EfS within the Architecture and Engineering disciplines within
Egypt. The aim of the project is to develop a viable framework for embedding sustainability principles, theories
and applications into education and training. Achieving sustainable development in Egypt requires proactive
engagement of stakeholders from educators, practitioners, developers, and policy makers. The first stage of the
research undertaken in this project has gathered data surrounding the opinions on the current curricula through
a stakeholder survey, themed workshops and open-ended questionnaires. In the second stage of the research,
results from a workshops held in Cairo surrounding the required skills for achieving holistic sustainability within
the built environment sector are presented. This is followed by an open-ended questionnaire aimed at engaging
academic groups involved in education in the built environment, which was undertaken during the second
stakeholders’ workshop. The aim of this questionnaire is to reveal concepts and generate in-depth discussion
surrounding curricula issues in Egypt and achieve consensus for the development of a proposed strategic
framework which EfS at the heart of the education policy agenda in Egypt, progressively at all levels of education
and professional training of graduates and practitioners in the built environment. This paper presents and
discusses results from the second stage of the project methodology.

Keywords: Curricula Development, Educational Framework, Sustainable Built Environment, Questionnaire,
Interviews, Workshops

Introduction and Context

Architecture discipline plays a key role in implementing sustainability within the built
environment, as it has the benefit of blending creativity and scientific innovation, which
impact upon all of society who interact with the built environment. If the discipline can truly
develop and embed sustainability within the design, construction and use of the built
environment, sustainability goals will be enhanced greatly (Taleghani, Ansari and Jennings,
2011). In terms of education, a broad knowledge set and ability to apply aspects from the
three pillars of sustainability is essential at an early stage in the architects’ career. The major
role of the education sector is to develop and build capacity for this action (UNESCO, 2003),
as it has been shown that at Higher Education Level (HE), training and research activities have
a considerable impact on implementing sustainability-related knowledge and innovations
into practice (Bettencourt and Kaur, 2011; Frimana et al., 2018).

In the past, sustainability education has typically been ‘about’ sustainability, with
content being delivered through courses in the form of transmissive surface learning
(Altomonte et al., 2013). The current consensus around the topic suggests that it is essential
that EfS is not just focused on the content of the curricula taught, but introduces the approach
of integrating sustainability within the entire curricula design process (Altomonte et al., 2014).
Despite the benefits of embedding sustainability within curricula, the process of curricula
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development often poses a number of challenges. The need for balance across curricula is
also a key problem. In general, for Architecture and Engineering type courses; there are
imbalances in curricula, most often with more technology-focussed courses or general theory
found over sustainable design courses (Porras Alvarez et al., 2016).

The United Nations Decade for Education for Sustainable Development (DESD) that
started initially in 2005-2014 gave an appropriate motivation to the educators to integrate
sustainability into all aspects of education and training ; through updated curricula, research
and sustainability related activities (Thirer et al., 2018). However, the literature suggests that
there has been a lack of integrated education and innovative teaching methods, which has
led to educational failings and knowledge gaps surrounding sustainability (Tzonis, 2014).
Education in both developed and developing countries needs to shift toward ‘Education for
Sustainability’ or EfS, which encourages a greater understanding and ability to critically
appraise and apply the sustainability concepts in a range of contexts (Tilbury, 2004; lyer-
Raniga and Andamon, 2016). Sustainable development (SD) is a key pillar for the socio—
economic welfare of Egypt. The country is growing rapidly, and the demand for building in the
civil and residential sectors has left a clear gap in terms of the skills available to deliver
sustainable development in the built environment. The HE sector is encouraged to modernise
to ensure that sustainability principles and theories are solidly embedded in their curricula,
which in turn will reflect on more sustainable design in practice. Education for Sustainable
Development (ESD) is a series of learning actions taken towards decision making on the long-
term future of the three pillars of sustainability (Environment, Social and Economic). One of
the core principles underpinning Education for Sustainable Development (ESD) is the
development of “critical thinking skills, analytical skills, empathetic capacity and the ability to
be an effective person who can take action to achieve desired development introducing
education for sustainable development outcomes” (Tormey 2003, p. 2).

In Egypt specifically, education for sustainable development and environmental design
is very limited and there is a considerable gap between the country’s current regulations, the
market’s requirements and what ought to be taught in the departments of architecture
(Dabaieh, Lashin and Elbably, 2017). In general, studies show that there is a significant
difference between the architectural practice and education and integration of sustainability
and environmental design requirements within them both (Farahat, 2011; Dessouky, 2016).
These differences offer educators many challenges in putting the knowledge obtained at
university into practice (Farahat, 2011; Dabaieh, Lashin and Elbably, 2017). Currently there is
obvious desire to raise the sustainability knowledge and skills within architectural education
at the HE levels (Dabaieh et al., 2018). Above all, it appears that sustainability in the built
environment requires integration within the architectural education in Egypt. There is a belief
that this can be delivered with new teaching systems that focus on the practical education
rather than solely the theory only (Salama, 2015; Dessouky, 2016). Learners should be
engaged in real life case studies to support and develop critical evaluation of available and
innovative solutions, and reflection as learning approaches. Learners should also be
encouraged to confidently disseminate their learning experience and knowledge in their
profession through partnership with their peers in their communities and practices. They are
introduced to new ways of working collaboratively with other stakeholders in the
construction industry, including clients, contractors and suppliers (Elsharkawy and Zahiri,
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2017). Hence, the outcomes of sustainability-focused education and the training programmes
are crucial to support the government strategic plans and goals in achieving the overall
sustainability of the BE, on the macro and micro levels.

This paper presents and discusses research outcomes that will aid the development of
an educational framework for embedding sustainability in the built environment in Egypt.
Research has been carried out to assess and improve upon the educational and training levels
in the country. The study presented includes a questionnaire- based survey with academics
and presents results from stakeholder workshops involving academics, practitioners and
students from the built environment sector.

Research methodology

The BC-SDBE project, as a capacity-building initiative, aims to provide learners with a concrete
base of knowledge and understanding of the principles of sustainable development, both in
theory and practice, focusing on critical and reflective application of theory and principles of
sustainable development in practice. The education research side of the project aims to
investigate the current state of sustainability education in Egypt in the built environment
sector. To achieve this, a sequential mixed methods approach has been designed blending
qualitative and quantitative research methods over the course of the project. This approach
provided insight into the sustainability education aspect of the Architectural Engineering
department at Ain Shams University, Cairo, which the project is using to serve as a microcosm
for Egypt’s built environment education sector. The research methods are summarised below
to set the context for the results discussed in this paper.

Skills gap online survey

A skills-gap survey was carried out for academic staff and students across a broad range of
Higher Education Institutions (HEI's) in Egypt. The aim of this survey was to develop an
impression of the current built environment sector across Egypt and highlight the current
skills gap in education, training and practice. The results from this survey have been recently
discussed (Elsharkawy, 2017; and Elsharkawy and Zahiri, 2017).

Stakeholders’ workshops

Stakeholder workshops were carried out in Cairo during the project. These followed a
moderated ‘round table’ discussion format. This allowed the results to be investigated for
common themes and reveal areas for further research. The first Workshop (August 2017),
discussed how the current system of education in the built environment area could be
improved in Egypt. The discussions focused on three themes: ‘Curricula development’,
‘Continuing Professional Development’ and ‘Practice and Training’. The second workshop
(March 2018) generated discussion surrounding the potential for interdisciplinary projects
and the ways of embedding them within the current curricula to improve the employability
of graduates in Egypt.

Stakeholders’ questionnaire

An open-ended questionnaire focusing on the recurring themes identified from the previous
research work was distributed at the third stakeholder workshop in Cairo, held during March
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2018. The aim of the questionnaire was to elicit detailed responses surrounding the common
themes identified in the workshops. The questionnaire was designed to generate further
understanding related to the key skills requirements of students, the methods to develop
these skills, the potential for curricula change, the perception of practical projects, and the
perceived benefits and barriers of Academic — Industry collaboration for successful EfS. The
answers to these responses were coded thematically for analysis by grouping responses
according to the common themes presented in the responses.

Results and discussion
Skills gaps online survey

The survey results provided an insight into current education and practice of sustainable
design in Egypt, with a sample of academics, practitioners, and students responding to a
variety of questions. HEI's involved Included Ain Shams University, The British University in
Egypt, Helwan University, Alexandria University and others. The results of this survey have
been published in (Elsharkawy, 2017). However, the key result from this work shows that
Education for sustainability needs improvement as only 20% of respondents acquired their
sustainability knowledge at Undergraduate (UG) level. To build capacity for sustainable
development in Egypt it is clear that a new strategic framework to embed sustainability at the
start of a student’s career is necessary. Additional results show that there is often low
participation in research due to limited resources both financial and physical, highlighting
resource constraints as a barrier to overcome.

Stakeholder workshops

Following stakeholders’ workshops key recurring themes have been identified as key target
areas to improve EfS at HEIs in Egypt. Students Skills were a key theme — these largely could
be grouped into Technical skills that can be taught directly, such as research skills, lifecycle
calculations, software use and choosing between electrical systems, building finishes etc. and
soft skills which can be taught indirectly or developed by a student through the course of their
study. These soft skills include aspects such as independent learning, creative thinking,
teamwork and an appreciation for different disciplines agenda’s. A variety of teaching
methods will need to be utilised to develop these broad range of skills. Teaching methods
were discussed and received numerous suggestions during the workshops. Conventional
teaching methods such as site visits, lectures and joint project work were suggested.
However, more innovative techniques such as learning by teaching, problem based learning,
capstone projects and peer based learning were mentioned. These suggestions show that
there is an awareness of the need for varied teaching methods, and that implementing them
will be the next step. Adopting innovative teaching methods is something on the HEI's radar
as these may develop interdisciplinary, technical and real world experience for students.

In addition, workshops have revealed key knowledge areas. These included standard
areas of architectural education such as fundamentals of structure, fluid dynamics, heat
transfer, lighting, acoustics, and building regulations. However, holistic approaches such as
cultivating a specific mind-set were proposed. These included aspects such as appreciating
independent learning, acquiring a wide range of sustainability-related knowledge,
understanding building concepts not just calculations, and understanding buildings
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requirements. These mind-set topics go beyond course content alone, and suggest areas that
HEIs can develop in future to produce well-rounded graduates. Additionally, workshop
participants recognised that specific topics such as cost, waste management and site
management need improving. The need for capacity-building was also discussed and can
largely be improved by addressing 4 categories:

Training (CPD), skills improvement (critical thinking, team management and leadership),
resource constraints (lack of research facilities and testing labs) and collaborative
opportunities (new staff and industry networks, build interdisciplinary staff networks and
encourage shared projects). Interdisciplinarity was also discussed and an overall action plan
for embedding this within HEI’'s was suggested and the suggestions fell into the following
themes: Regulatory improvement (Agreeing university bylaws, developing collaboration with
industry/practice (KTP’s, internships), curricula change (interdisciplinary projects, more peer
interaction, graduation projects must follow real world scenarios) incentivising
interdisciplinary integration (incentive/punishment plans) and evaluation (evaluate current
resources, follow up plans and evaluate future outcomes).

Furthermore, employability was discussed as well. The workshops recognised that
there are current strengths to build upon. Current strengths in terms of employability are the
reputation of graduates (Highly aware, creative and technically literate) the position of
architecture as a sector (rapidly modernising, large number of specialist tracks, ability to
coordinate tools, ideas and technology) and current collaborative strengths (innovation hubs,
professional studies and extracurricular provision). Employability weaknesses were identified
as a lack of data (limited information on building codes, market needs, building economics
and access to market data), resource issues (lack of them), need for innovation (real context
often missing in teaching, largely one-way teaching methods, lack of new technologies,
student factors (poor project management, not aware of other disciplines) and missing
knowledge (lack of staff training and poor awareness of new materials and methods).
Opportunities to embed employability were also highlighted as follow:

Curricula and student development (more collaboration with students, embed
professional skills, teach new technologies, social media training) reputational opportunities
(emphasise the quality of teaching staff, use Cairo location to advantage and large number of
specialisation) collaborative opportunities (more internships, new markets and jobs). Threats
to employability integration were identified as curricula related (need for international
accreditation, need for technical training and high competition from the private education
sector), regulatory threats (building codes are not mandatory, student numbers are
controlled by government, economic (codes can be expensive to implement in terms of
building technology or materials), collaborative barriers (the need for more coordination and
communication between academic and industry) and external threats (population increase,
rapid technological advances, new build cities not focusing on sustainability).

Finally, the suggested actions included improving collaboration (joint Academic-
Industry supervision of student projects, Link research plans to market needs, Private-Public
participation) developing more training (diversify curricula, applied interdisciplinary projects,
develop staff training, project management and economy, maintenance systems, etc.) and
encouraging attitude change (enhance the culture of interdisciplinarity).
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Stakeholders’ questionnaire

Overall, eighteen respondents identified as academics responded to the survey. With a broad
range of seniority levels represented (junior staff n = 9) (senior staff n = 9). Most respondents
were from Ain Shams University, which is to be expected as they are the BC- SDBE project
partner institution, but it is important to remember that this may bias the results and not be
entirely representative of the HEI sector for the Built Environment in Egypt.

Concerning the first question, ‘What do you think the key skills an engineering or
architect student needs to develop to successfully apply sustainability themes in their
career?’; most respondents answered this question with many answers generated. Some 21
skills were suggested as being key for graduates to apply sustainability themes throughout
their careers. The most commonly reported theme (9 respondents) was software and
technology related skills. Other skills suggested included communication, teamwork skills,
critical thinking and independent learning. These are all skills seen as desirable within the built
environment literature (lyer-Raniga and Andamon, 2016). Interestingly awareness of
sustainability themes such as environmental issues, economics and social impacts were all
referred to, but much less frequently. These issues are perhaps more important than the
more easily identifiable skills. A broad awareness and understanding of sustainability issues
is a key learning outcome that HEI's must address (Murray and Cotgrave, 2007).

The second question, ‘Could you suggest any ways that these skills can be developed?
What approaches do you use currently?’ received 13 responses. A wide range of responses
were also submitted for Q2 —this question intended to provide more information surrounding
current teaching methods, and whether any innovative solutions would be suggested.
Critically looking at the methodology this question was posed poorly as respondent’s answers
did not make clear what are current approaches, and what are suggestions. However, an
analysis can be made. Workshops were the most commonly reported method, and are a
conventional method of education. Interesting alternative ideas included: interdisciplinary
themes ‘embedding requirements that influence students to interact with other disciplines’,
assessing practical issues such as ‘simulating real lie situations or big construction problems
for students to solve’ and encouraging attitudinal change by developing ‘a sense of
responsibility towards his/her society and environment at large’.

Workshops

Site-visits
Peer-Peer-Learning

Extracurricular-Activities
Compulsory-Sustainable-Themes Group-Work

Independent-Learning

Interdlsc1phnary -Work

Internships  Introduce-Theory
Management-Training Real-World-Problems
- T Awareness-Sessions Promote-Responsibility
Pl-o‘] eCtb CPD Curricula-Change
S‘»'.m‘U\_[,\UTT‘“”“‘? Interactive-Presentations

Industry-Involvement

Figure 1. Q2 Word cloud (Source: Authors)
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A range of methods were proposed as teaching tools to develop the skills mentioned in
Q2. As shown in Fig. 1, the most common suggested methods are introducing more
workshops, developing interdisciplinary work, and encouraging project work. However,
innovative suggestions such as solving real world problems, promoting a sense of
responsibility and involving industry in the academic process were also made. This is
promising as education for sustainability requires a shift from conventional teacher lead
education to a more student led model (Sewilam et al., 2015). There are many ways of
teaching sustainability themes, ranging from traditional, technical and reflective methods
(Christie et al., 2013) and a range should be incorporated into teaching to account for
different learning styles (Elbarkouky, Aboshady and Salem, 2013), (Li et al., 2018).

As for the third question, ‘How easy is it to adjust the current curriculum, do you have
the freedom to make changes and introduce new techniques?’ 15 respondents answered.
However, the response was unanimous in that the current curricula taught at respondent
institutions can be changed. This question uncovered additional themes. Some responses
(n=3) agreed that there is a current willingness to change curricula to embed sustainability
themes, 2 respondents suggest that curriculum is easy to change, 2 agree that minor changes
can be made, and 2 respondents mentioned that university byelaws are being developed that
will presumably enhance curricula change.

Curricula change will be a key method in adapting and integrating sustainability themes,
and we can see from the literature that there is no standard solution to encouraging it (Ferrer-
Balas et al., 2008) but it is widely accepted that the introduction of new course content,
education delivery and assessment methods is essential. Curricula change should encourage
a range of new Intended learning outcomes tailored to the required skills of Egypt’s built
environment students. The most positive aspect revealed through the questionnaire is that
there is real willingness to enact curricula change for sustainability, as willingness to change
is often highlighted as a barrier (Bedawy, 2014). There will be barriers to overcome such as
organisational, pedagogical and financial limitations (O 'byrne, Dripps and Nicholas, 2014).
These need to be investigated and understood to enact change within Egypt.

Thirteen respondents answered the fourth question, ‘Do you think that hands on
practical projects are beneficial to students and why? Do these types of project happen
often?’ The majority agreed that hands on projects are beneficial to students but do not
occur often. One respondent reported that ‘The practice (of practical projects) enhances the
perception of students about the profession and its challenges’ however these occur ‘not so
often, more usually they are designed projects with conceptual requirements, that aren’t
aligned with reality’. This quote suggests that practical based live projects such as working
with real life case studies are beneficial for students — but they do not happen often. The
implementation of practical projects can be challenging, a participant mentioned that ‘the
students sometimes start participating in some practical projects through their workshops,
but they do not get to the end’. Respondents broadly agree that practical projects do not
occur enough. One respondent from a university outside of Egypt stated ‘Nowadays, yes these
projects happen often, even in residential’ — which suggests that by making changes to the
curricula, practical projects could become more popular. Dabaieh et al. (2018) present results
from practical projects delivered through a ‘living lab’ for architectural students. They agree
with our respondents that the approach ‘prepares students for the reality of architecture
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practice in Egypt’ through practical application of theory. This practical learning also develops
a student’s understanding of the whole design process showing how their actions made their
design into a real building

Finally, 14 responses were collected from the fifth and last question, ‘Do you think
academics and practitioners could work together more to enhance student’s education? If
so what do you think the main barriers are to working with industry?’. Respondents agreed
that academics and practitioners could work more closely together to enhance student
learning. However, a range of perceived barriers to working together with industry were
raised by the academic respondents (Fig. 2). As seen in Fig 2. The most numerous response
was that of student time pressure — suggesting that academic-industry collaboration is
regarded as an extracurricular activity that students do not have time for. Other barriers
included trust and cooperation, poor awareness of the potential benefits by both Academics
and Industry, a lack of clear incentives, resource and cost barriers, and differences in working
practices. Collaboration between Industry and academia could be an essential method for
enhancing UG student’s education. Knowledge exchange, internships and demonstration
projects provide an avenue for the practical application of skills and knowledge obtained
through university courses. This academic — industry collaboration has long been an effective
route to prepare students for the world of work (Samuel, Donovan and Lee, 2018). Through
involvement with industry, students can develop ‘personal added value’ by demonstrating
work experience, increased skill levels and enhanced employability (Brooks and Youngson,
2016) which provide long lasting effects on career progression.

Trust
Industry-Time

Mindset-Differences

Student—"g)iﬁfi“é—Pressure

Expectations No-Incentives

Academic-Awareness
Industry-Awareness

Figure 2 Q5. Word cloud (Source: Authors)

The issue of time pressure for both students and industry appears is a key perceived
barrier: One respondent stated ‘students do not have much time for extracurricular activities’
with another referring to ‘tight time slots’ for students. For industry, the issue of time is
apparent with one respondent stating ‘professional architects are often busy, and have busy
schedules and can hardly accommodate time for students work’ another respondent
answered ‘consultancy offices are very busy and are not willing to receive students or send
their (own) officers to be present and cooperate with academia’. Therefore, opportunities to
engage with industry should be incorporated into the curricula, not left as an add-on. Other
potential barriers such as trust, resources, cooperation, and expectations of Industry and
Academics will only be resolved by developing mutual collaborations and raising awareness
of collaborative benefit. One respondent summarised the issue: the barriers are ‘mainly the
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lack of awareness on both sides for the importance of such exchanges, and the lack of
awareness of the win-win situation that could be gained’.

Conclusion — How to build a Strategic Framework

The vision is that all HE built environment courses in Egypt contain a fully balanced, integrated
and interdisciplinary approach to sustainability themes. These will produce graduates who
are aware of the sustainability goals that they can contribute towards, and achieve themin a
confident, efficient manner, which will benefit the environmental, social and economic
prosperity of Egypt as it develops. From the literature and the results obtained through the
BC-SDBE project to date, some key general suggestions for HEI's in Egypt can be made. By
incorporating these suggestions into future curricula developments, HEI's can work towards
developing a strategic framework to deliver the sustainability vision.

Any strategic framework for Egypt must take account of two sides, namely updating
the pedagogy (curricula, skills, awareness and theory) to reflect upon new and innovative
teaching styles which can be tailored to specific aims. The other key side for development is
ensuring an increased real world application of the taught skills. This will most likely be
achieved through problem based learning delivered through a variety of methods (such as
hands on projects and industry collaboration) to encourage the application of theory. HEl's in
Egypt must ensure a balanced approach to future curricula change. It is crucial that both soft
and hard skills are developed evenly and that course content does not become biased
towards the ‘exciting’ topics of software and technology. These topics must be covered, but
not at the expense of a broad understanding of sustainability principles. New updated
curricula must increase the awareness of social, economic and environmental problems and
equip students with the skills to solve them.

A key focus for curricula change, should be the adoption of innovative teaching
methods such as problem based learning and compulsory credit bearing work focused on the
resolution of real world problems. In addition to this, all modules should involve both
interdisciplinary work and independent learning aspects to develop well rounded students.
Perhaps more importantly still, new curricula should ensure that theory and practical projects
are combined within modules to complement each other and enhance student learning.
Academic — Industry partnerships should be fostered by HEl's in Egypt. These are hugely
beneficial for the development of a student’s confidence and allow the real-world application
of the theory taught at university in a professional setting. In addition, these will develop a
student’s employability — which will ensure sustainably aware graduates are employed where
they can make a real-world impact.

Finally, there will be many barriers to updating and changing curricula such as
Institutional, financial and regulatory issues, however there is a clear appetite for change, so
HEI's within Egypt should investigate the barriers at their own institutions, and seek a variety
of methods to overcome these barriers to make curricula change for sustainability a reality.
It is important to note that the questionnaire data is by no means exhaustive or fully
representative of the HEI sector in Egypt due to low responses (n = 18). The results appear to
match the literature in terms of its findings, but more extensive research will be required.
Future work around EfS in Egypt should attempt to delve deeper into the factors affecting the
choice of teaching methods and curricula development. The work could also investigate any
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pre-existing relationships HEI’s have with industry at present, and determine methods to
spread awareness of the benefits of academic-industry partnerships.
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