A

) ,.‘ Vi
Dbatémi
Jjé".b‘l : IFT!(”

it

I

Vil

121k

e

& l‘/

]
i

yallesfe)

ToI

F Tk WAt By

i i |




Contents

iii
v
v
vi
vii
vii
viii
viil
X

Foreword

Acknowledgements

Conference Organising Committee
Conference Organising Sub-committees
Conference Paper Review Committee
Conference Advisory Committce

Peer Review Process

Disclaimer

Contents

SUMMARY OF KEYNOTE PAPERS AND KEYNOTE SPEAKERS’ PROFILES

~N OGS WN -

Keynote Paper 1 - Public private partnerships: Variation and country contexts
Profile of Keynote Speaker 1: Professor Akintola Akintoye

Keynote Paper 2 - Housing policy-making in Africa: Ten common assumptions
Profile of Keynote Speaker 2: Dr Graham Tipple

KeynotePaper 3 - How useful are valuation standards in the developing world?
Profile of Keynote Speaker 3: Professor David Parker

Keynote Paper 4 - Can we leverage the brain drain, people and spirituality for
sustainability in housing delivery?

Profile of Keynote Speaker 4: Professor Stephen Ogunlana

AESTHETICS, PUBLIC ART AND LANDSCAPES (9 -108)

11-

21-

30-

39-

47-

20

29

38

46

56

-64

=72

-85

Home gardens and quality of life in Akure, Nigeria
Joseph Adeniran Adedeji and Joseph Akinlabi Fadamiro

Heritage findings and management in the built environment
Otunla Olaleye, Joseph Olufemi

Art and aesthetics in Zaria metropolis
James Amneh Sule

The works of Adeola Balogun and Muraina Akeem as aesthetic vehicle for a responsive
built environment '
Tolulope O. Sobowale and Kehinde Adepegba -

Changing the face of the built environment through murals: The Ile-Ife example
Stephen Foldrinmi and Oyéwolé Oyeniyi
Public art and the Nigerian public: The Ibadan example

Babaschinde A. Ademuleya, Idowu F. Adeyanju, & Yemi O. Ijisakin

Aesthetic appeal of public sculptures: The Nigerian builc environment experience
Yemi Olaoly Ijisakin and Isaiah T: Ogunjimi -

Beyond urbanisation and environmental beautification: Functionalism of outdoor
sculptures in Ijebu and rRemo divisions of Ogun State, southwestern Nigeria
Sam. K. Adekoya

Al Des



rpmic A

86-96  Responsive development communication in Nigeria: Indispensable loops of graphic

encoder/media team collaboration
Ebigbagha Zifegha Sylvester

97-107  The use of stained-glass in selected churches in Ibadan, Nigeria
Stephen Foldranmi and Jonathan Imafidor

CONSTRUCTION COST,
MEASUREMENT AND CONTRACT ADMINISTRATION (109 - 154)
111-119  Performance evaluation of measured quantities for procurement of engineering services in

building works
Opawole A. and Alao O.O.

120-128 Assessment of the components of pre and post contract administration of building
projects in Niger-Delta, nigeria :
Andrew Ebekozien, Angeline Ngozika Chibuike Nwaole, Dominic Saviour Okechukwu Duru,
and Andrew Igiebor Awo-Osagie o

129-138 Contributions of contractors selection Criteria to bid successfully for public building

projects in southwestern Nigeria
Nofiu Abiodun Musa and Joshtia O. Dada

139-147 Accuracy in design stage elemental cost planning: An analysis of new zealand data
Johnson Adafin, Suzanne Wilkinson and James O.B. Rotini

148 -154 Exploring the shortcomings of the existing me;hods of building cost fluctuation

evaluation in Ghana ,
Adobor, C. D, osei-tutu, E, adjei-kumi, T, Nani, G

CONSTRUCTION MANAGEMENT AND ECONOMICS (155 - 202)

157-165 A comparative evaluation of factors affecting construction labour productivity in south-

south geo-political zone of Nigeria
Isaac A. Odesola and Michael G. Oladokun

166-172  The influence of macro-economic policies on the performance of Nigeria's construction
industry
Joseph Adewumi Babalola

173-182 A comparative analysis of nigerian public procurement act 2007 with selected
international procurement acts
Olajide Familoye, Deji . Rufus Ogunsemi & Olnwaseyi Alabi- Awodele

183-192  An overview of usage and management of construction bonds in Nigeria
Ayodeji Oke, Deji Ogunsemi, Stephen Ogunlana and Olaniyi Aje

193-201  Effect of due process procurement policy on project quality: A case study
Joshua O. Dada and Misan Egbe




Contents

CONSTRUCTION TECHNOLOGY (203 - 244)

205-214

215-224

225-232

233 - 243

The implications of carbonation resistance of blended cements for concrete construction
Samuel Olufemi Folagbade

Building eco-friendly schools in Ondo State, Nigeria: focus on the use of bamboo
Adetunji Olufemi Samson and Taiwo Abraham Adeniyi

Soaked and unsoaked california bearing rﬁ(_tio of soils reinforced with geolon tencate
Adckemi Loretta Ayodele, Ohuwaseun David Aliko and Joseph Abiodun Aderogba

Tile production as a panacea/strategy in alleviating the challenges of over dependence on

oil and abundant mineral resources
Abraham David, Morakinyo

HOUSING AND HOUSING FINANCE (245 - 292)

247 - 255

256 - 263

264 - 272

273 - 281

282 - 291

Housing finance, rent control and housing subsidy: a means of sustainable housing

delivery system in Ado-Ekiti, Nigeria
Muyiwa L. Akinluyi and Raphael O. Nasamu

Incentive zoning: an alternative to squatter settlements in Abuja, Nigeria
Ayodele Akinniyi Aribisala
Private rental housing as a panacea for sustainable housing delivery in Nigeria

Olutayo Isaac Ayorinde and Benjamin Gholahan Ekemode

Patterns ofuser-lmtlated transfounatlon (UIT) of dwelling units in selected public
housing estates in Lagos, Nigeria
Kolawole O. Morakinyo and Adetokunbo O. Ilesanmi

Housing needs in Ibadan core area: A case study of Oke-Foko
Bukola Adewale and Bayo Amole

PROFESSIONAL ISSUES IN THE BUILT ENVIRONMENT (293 - 352)

295 - 305

306 - 314

315 - 323

324 - 334

Knowledge and application of responsive architecture amongst architects in selected

Nigerian cities
Adekunle Olusola Adeyemo andQOlalekan Gab/tel Taiwo

An assessment of the prudence practice of professionals in construction project

management in Nigeria
Wasiu Adeniran Bello

Quantity surveying professional scrvices in business environment: Multiskilling as a
strategy in Nigeria
Joseph A. Akinola; Deji R. Ogunsemi; Martins O. Dada and Jack S. Goulding

Enforcement mechanisms of ethical standards among Nigerian construction
professionals: Factor analysis approach
Adeyinka B.E Jagboro G.O, and Ojo G.K

Xi

e



EpMmIC HH

335-342  Quantity surveying academic research in the Nigerian universities: Prospects and drawbacks
Dorcas Ajobiewe, Oluwaseyi Awodele and Deji Qgunseini

343-351  Ethical responsiveness in the built environment: The challenge of the architectural

profession
Kofoworola Pius Olayeni

THEORETICAL AND CONTEMPORARY ISSUES (353 - 388)

355-363 Women's access to residential land in selccted-éovernment sites and services scheme in
Lagos state, Nigeria
Abdullateef Iyanda Bako

364-372  An evaluation of the level of intelligence in Obaferni Awolowo University buildings
Akinboade Adefimi, Jerobiham Uday Ikerionunu and Babafemi Gegelesho

: X
873-377  Climate change induced architecture: Responsive innovations for sustainable environment % Y
Sule A. Olaniyan, Abdul-Rasaq K. Ayinla, Yetunde R. Okeyinka /

378-387  Actor network theory, construction of meanings and some aspects of non-ordered space: Exploring
the boundaries of responsive built environment
Timotly 'Seyi Odeyale

URBAN INFRASTRUCTURE, FINANCE AND URBAN AGRICULTURE (389-480)

391-397 Urban agriculture as a critical component of green infrastructure for environmental

sustainability

Adedotun Ayodele Dipeolu and Omoighe Maca’_ona[d Ediale

398-407 Geospatial assessment of wetland cultivation as a response to urban food security in

Peri urban Lagos
Emanuel O. Omisore and Dauda Rotimi Awoniran

408-419  Ap evaluation of energy use in selected commercial buildings of Ile-Ife
Arowolo Oyeyemi and Adunola Adewale

420-428  Efficiency of private sector participation in solid waste management in Kaduna metropolis
Idris, L1, and A. Ahmed : '

429-438  Waste disposal: Existing infrastructure and the. cmerging trend in Ibadan North Local

Government Area, Ibadan, Oyo State :
Popoola Ayobami A., Ayangbile Oluwabukola A., Adeleye Bamiji M.

439 - 447 Metropolitan Lagos street revitalisation: A conceptualisation of sustainable on-road bicycle

transportation mode
Tunji Adejumo, Kunle Owolabi

448-454  Designated solid waste dump sites: a major source of environmental pollution in some nigerian
cities '
Misan S. Egbe

A measure of innovativeness and performance of infrastructure investnents in UK

Joseph B. Oyedele, Peter S, Ogedengbe and Olayinka C. Oloke

Xii

NEEC

N



Contents

463-470 Land acquisition processes, issues and challeniges in nigeria: the case of oyo state
Joseplt B. Oyedele ’

471-479 . Determinants of poverty in sclected rural Settlements of Oyo State, Nigeria
Kehinde Olayinka Popoola o

URBANIZATION, GOVERNANCE AND PHYSICAL PLANNING (481 - 568)

483-492 Residential fencing and house gating: An overview of social inequality and urban
insecurity in Ilorin, Nigeria '

Joseph Akinlabi Fadamiro, Joseph Adeniran Adedeji and Yomi Michael Daisiowa Adedeji

493-500 Sustainable urban environment in Nigeri'a': Issues, challenges and prospects
Adedotun Ayodele Dipeolu

501-508 The effect of urban sprawl on forest areas in'Ibadan metropolis
Oluwafisayo Abiodun

509-517 Security challenges of the built environment in Nigeria: An investigation of its effect on
responsive housing investment in Uyo metropolis
Paul Chuks Anih and Akpan, Uduakobong Enamidem

918-524 Urban flood risk mapping in Ibadan
Taye Joshua Bayode

525-534  Community participation in the provision of rural Infrastructural faci]
Etsako West Local Government Area, Edo State, Nigeria
Andrew Ebekozien, Angeline Ngozika Chibuike NWnole, Dominic Saviour Okechulewn Duru,
and Andrew Igiebor Awo-Osagie

ities: a case study of

935-545 Urban economic activities and physical pldnning implications of G
in Ede, Nigeria
Adcbayo Emmanuel and Adegbenro Adesina

SM service operation

946-553 The impact of urbanization on educational landuse in Suleja, Niger State, Nigeria
Dalil Musa and Adamy Abubakar
954-560 Responsive governance for managing informal access to land and urban form in

unplanned neighborhoods '

Joseph S. Oladineji

561-568 Evaluation of selected population projéction techniques in environment] engineering
Oke, Isaial Adesola; Lukman, Salih; Ismm'lAbulmkar,‘ Asani Morufu Afolabiy
Ojo, Stephen Olayiwola and Adeosyy, Oyedele Olukayode

Xiii

AR



epMmIC HH

VALUATION AND PROPERTY MANAGEMENT (569 - 628)

571-579

580 - 588

589 - 599

600 - 611

612 - 620

621 - 628

Xiv

Sustained forced sale value opinion advice in the Nigerian mortgage valuation practice:
The recurring face of a bad coin
Terzungwe T. Dugeri

Responsive tax policy and real estate development: Lessons from the united states
G.M. Akinsanya and R.A. Oladapo A

Service quality in management of office properties in Lagos metropolis
Adenusi, R. D., Odunfa, V. O., Oladokun. T.T,, and Gbadegesin, J.T.

Green buildings as panacea for sustainable property management practice in nigeria
Ogunba O.A., Ajayi O.D. and Ajayi CA. -

Cost method of valuation on income producing real estates used as securities for bank
lending in abuja: a test for reliability '
Okeorie Augustina, Daniel Ibrahim Dabara, Guyimu Joshua

Maintenance management of local government secretariat buildings in Osun State,
Nigeria
Joy Uboh and Ime Ikpo



Theoretical and
Contemporary Issues

Women's access to residential land in selected government sites and services scheme in
Lagos state, Nigeria
Abdullateef Iyanda Bako

An evaluation of the level of intelligence in Obafemi Awolowo University buildings
Akinboade Adejimi, Jerobiham Uday Ikeriomuvu and Babafeini Gegelesho

Climate change induced architecture: Responsive innovations for sustainable environment
Sule A. Olaniyan, Abdul-Rasaq K. Ayinla, Yetunde R. Okeyinka

Actor network theory, construction of meanings and some aspects of non-ordered space:
Exploring the boundaries of responsive built environment
Timothy 'Seyi Odeyale

EN



CLIMATE CHANGE INDUCED ARCHITECTURE:
RESPONSIVE INNOVATIONS FOR SUSTAINABLE
ENVIRONMENT .

'Sule A. Olaniyan, ’Abdul-Rasaq K. Ayinla, "Yetunde R. Okeyinka

Y Department of Architecture, Ladoke Akintola University of Technology, Ogbonnoso, Nigeria.

ABSTRACT

Submissions of the Inter-Governmental Panel on Climate Change (IPCC), Assessment Reports Fourand
Five (draft), paint an unpleasant picture of the negative impacts of anthropogenic induced climate change
phenomenon, with a compelling need to halt the progressive trend of carbon emissions, for protection
and preservation of the biodiversity. A global response informed interventions from diverse sectors of
human endeavours with a particular reference to the 'Built Environment' in this context, for appropriate
mitigation and adaptation strategies. Through a literature review, this paper therefore examines the
responses within the confine of the Built Environment, particularly, evolving pragmatic roles of the
Architects in addressing the menace. In doing this, Architects' responsive roles in form of a stand-alone
approach as well as collaborations with others, within and outside the professional enclave particularly,
joint integration of technological innovations for overall dwelling comfort and sustainable cnvironment
are discussed. T

Keywords: Anthropogenic, Architecture, Building Simulation, Carbon Emission, Climate Change.

INTRODUCTION . :
One of the global issues dominating the centre stage relates to the anthropogenic induced Climate

Change adverse effects, largely due. to increasing amount of carbon emissions into the atmosphere
((IPCC, 2007; Milly et al, 2008; Desonie, 2008). The construction industry is concerned with climate
change via the energy used by the construction, occupation and operation of buildings and thus, has a
crucial role to play in carbon efficiency. In this case, building professionals; particularly, architects are
conscious of their design decisions from inception through ingenious passive design approach and use
of appropriate materials integrated with collaborative incorporation of evolving technology, with a
view to creating sustainable environmentally responsive designs. This submission in form of a
literature review therefore addresses these key issues in a four-way sustainable approach of Adoption of
Passive Design Solutions; Integration of Renewable Energy Sources; Integration of'Building Information Modelling'
and; Application of 'Building Environment Simulation and Analyses'. With these, attendant risks associated
with climate change are curtailed by making choices that reduce greenhouse gas emissions.

LITERATURE REVIEW

Over the past centuries, human activities, inclusive of building construction and operation, have
released large amounts of carbon dioxide and other greenhouse gases into the atmosphere. These gases
in turn act like a blanket around the carth, trapping energy in the atmosphere and causing it to warm the
carth, thereby resulting into the 'greenhouse effect’. This is natural and necessary at a reasonable
quantity to support life on Earth. However, its build-up adversely affects climate processes, thereby
resulting in environmental degradation such as extreme weather events, sea level rise, altered stream
regimes, rise in sea surface temperatures, violent winds as well as threats to food security and potential

'saolaniyan@lautech.edu.ng; “arayinla@lautech.cdu.ng; *yrokeyinka@lantech.cdu.ng
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poverty among others (Elona et al., 2013; Desonic, 2008; Harold, 2014). Locally, this was well played
outin 2012 in Nigeria, a nation of over 150 million people; as 256 local governmentarcas of 13 states of
the federation were affected by flood. This led to 363 deaths as over two million victims were displaced
with its attendant millions of Naira for their relocation and other compensations by the Federal

Government (The Punch, 2013).

Environmental management is an essential clement of sustainability and sustainable development
(Evanctal., 2005) as Construction Industry is largely connected to climate change. This which includes
changing land use patterns (Kam-din and Qing, 2013), utilisation of natural resources, energy
consumption, amongothers, have directimpacts on the environment.

Thus, the construction industry has a crucial role to play on carbon efficiency and its measurements
throughout the construction life cycle. Adapting to climate change and reducing carbon emissions
represent challenges, butalso benefits, for the industry and the environmentat large.

APPROACHES TORESPONSIVEINN OVATiON S

Sequel to the afore-stated and the need for drastic reduction in carbon emissions within the context of
the built environment, the following approaches ranging from a stand-alone promotion of passive
design to a more collaborative integration of technological innovations are presented. In this case,
building professionals; particularly, architects are conscious of their design decisions from inception
through ingenious passive design approach and use of appropriate materials as well as incorporation of
relevant technology, with a view to creating environmentally responsive designs. Thus, four

sustainable approaches are presented as follows:

a. Adoption of Passive Solar Design Solutions™
This is a stand-alone approach from the primary designer, the architect. It involves efficient working

with natural resources to evolve well insulated buildings, primarily designed to avoid heat gained
through adequate shading and window orientation, with a view to limiting any cooling load which
might otherwise be required. It takes best advantage of the local climate using window placement and
glazing type, thermal insulation and natural shading (Sanja, 2013), applicable to both new buildings
and existing structures (i.e. retrofitting). A passive solar house is a very economical low-energy house as
it provides high quality internal environment while allowing significantly reduced energy
consumption for running at all times. It does not require conventional heating or air conditioning and
saves the economy of its natural resources as it reduces carbon dioxide emissions (PHIUS, 2013;
NZEB, 2013)

With the exception of passive house design, other approaches below involve collaborations between
architects and other professionals frorn within and outside the Built Environment:

b. Incorporationof Renewable Energy Sources
Renewable Energy refers to the energy from naturally available sources, which include the sun, the
wind and tides, among others, that is continually replenished and harnessed tor uman beneties (John
and Tony, 1986). At the global level, interest in renewable energy has surged due to impressive technical
advances and environmental pressures (particularly climate change), among others (Ottinger and
Williams, 2002). Of the two major related Renewable Energy Sources atthis level are:
¢ Solar energy: This is derived from the sun through active solar applications. This involves
conversion of sunlight into direct clectricity by installing free standing or roof mounted
framed 'photovoltaic solar panels'. This may also entail using ‘concentrated solar_power’
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which uses lenses or mirrors and tracking systems to focus a large area of sunlight into a small
beam for electric power production, applicable in heating swimming pools, water or air for
residential and commercial use. For case of integration within building fabrics,
panels/modules may replace building cdnip@i&nts such as curtain walls, roof tiles, atria,
structural glazing or vertical walls; o

e Wind Power: Thisis a technique through which airflows are utilized to run "Wind Turbines'
for power generation in areas where winds are stronger and constant, such as offshore and
high altitude sites. Provisions can be made for medium sized installations directly in
buildings.

c. Applicatidn of Building Information Modeiling (BIM)

This is a technology based rich integrated information model, consisting of multiple data sources, the
elements of which can be shared across all building'stakcholders and maintained across the life of a
building, from inception to recycling. It offers significant benefits such as cost reduction, compliance
checking, better project management and entire carbon impact analysis, to name a few (Stephen, 2010;
Drury et al., 2008). It is an innovative technology, suitable for collaborative delivery of information
needed for improved sustainable building design and performance through integrated project delivery
and design optimization using relevant BIM-based analysis tools such as TRACE700, eQUEST, etc. It
is more than geometric information from a CAD model (Kam-din and Qing, 2013). Through a more
automated approach to quantity take-off and efficient management of design changes, feedback can be
more rapid and cost effective; particularly, for overall sustainability (Adrian Malone, 2013). Itshould be
pointed out that the use of BIM is just on the rise in some advanced countries as about 13% of the
people sampled in the United Kingdom in 2010 were aware and engaged in it (Stephen, 2010).

d. Application of Building Environment Simulation and Analyses

In order to address Climate Change effects through development of low carbon buildings, proposed
design is evaluated as early as at its conceptual design stage using Building Environment Simulation and
Analyses softwares with a view to creating environmentally responsive Architecture (Drury etal, 2008;
Hassan etal, 2008). It involves assembling a virtual replica of a proposed building thereby estimating the
energy use and operating cost by simulating its performance through the weather of an entire year in the
specified location as shown in figures 1a & 1b. It is a collaborative way to quantitatively predict the future
performance of a building with regard to carbon emissions. This allows architects, engineers and other
building professionals to compare alternative design solutions and select the best with regard to annual
carbon di-oxide emissions and life cycle payback. This is achievable through its Load Design
mechanism which determines cooling/heating energy need, volumetric air flow requirements, equipment
capacities, supply temperatures, etc. and, Energy-Analysis tool which predicts annual/monthly energy
consumption and cost. Several appropriate softwares inclusive of Ecotect, Antherme, DesignBuilden,
eQUEST, TRACE 700, IES, TAS, etc., can be used for these. simulation purposes. In doing this, relevant
information in respect of the anticipated location, buildin g materials/components (i.e. walls, windows, u-
values, shading coefficients), operational pattern, interior load valucs (Lighting, Plug Loads, Occupant
numbers and Activity Level), among others, must be adequately provided (Stephen, 2010; Wang et al,
2011; Pauetal,2014),

Figure 2 represents typical results of analyses as obtained from DesignBuilder energy tool. In this case,
the results represented in forms of graphs, Charts and Tables are interpreted for necessary actions. This
involves repeated cycles of critical evaluations of buildin g components' behavioural patterns with a view
toreplacing any (ifnecessary), for overall anticipated im proved building performances.
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Figure 2: Typical results of a simulation as capturcd on DesignBuilder Interface
Source: Olaniyan, 2012 :

CONCLUSION

Submissions of the Inter-Governmental Panel on Climate Change; particularly, Assessment Reports
Four and Five paint a gloomy picture of the negative impacts of anthropogenic induced climate change
phenomenon with a compelling need to halt the trend. Within the confine of the Built Enviromment,
this paper, in form of a review, has highlighted some contributory advances in line with the global trend
with a view to addressing the scourge. These range from architects' stand-alone approach to
collaborative involvements of associated building professionals in particular, overwhelming
integration of technological innovations. As we live in a world where there are growing concerns
regarding human induced climate change, today's building designers; particularly, architects, need to
provide high quality, comfortable buildings that comply with current building reguladons, minimise
upfront costs, curtail running expenses and reduce environmental impacts for overall sustainable
development as demonstrated in this submission. This is a reflection of the on-going innovations on
the part of the architects in responding to the unpleasant phenomenon called Climate Change.
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