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FOREWORD

Welcome to this West Africa Built Environment Research (WABER) conference taking place
here in Ghana. Thank you for coming and welcome to Accra. The main aims of the WABER
conference are: to help young researchers and early-career scholars in West Africa to develop
their research work and skills through constructive face-to-face interaction with experienced
academics; to provide a platform for networking and collaborative work among senior built
environment academics in West Africa; and to serve as a vehicle for developing the field of
construction management and economics in Africa.

Waber 2009

The WABER event in 2009 was held at the British Council in Accra, Ghana on 2-3 June. The
event was a resounding success. It attracted patitigaom 32 researchers, from 12 different
institutions, who presented their workan audience of approximately 100 people. Each

presenter received immediate and constructive feedback from an international panel. The event
was opened by Professor K.K. Adarkwa, Vice Chancellor of KNUST, Kumasi, Ghana, with
several senior academics and researchers from universities, polytechnics, and other institutions in
Ghana and Nigeria in attendance. There was also a significant level of attendance by senior
construction practitioners in Ghana. Thank you to the School of Construction Management and
Engineering, University of Reading, UK for funding the inaugural event in 2009. We are also
grateful to all of you who helped to make the event a success and to those of you who have joined
us here today to build upon the success and legacy of WABER 2009.

Waber 2010

This year, we have 60+ peer-reviewed papers and presentations on topics relating to Building
services and maintenance, Construction costs, Construction design and technology, Construction
education, Construction finance, Construction prement, Contract administration, Contract
management, Contractor development, Decision support systems, Dispute resolution, Economic
development, Energy efficiency, Environment and sustainability, Health and safety, Human
resources, Information technology, Marketing, Materials science, Organisation strategy and
business performance, Productivity, Project mamesge, Quantity surveying, Real estate and

planning, Solar energy systems, Supply chain management and Urban development. We hope

that these papers will generate interest among delagates and stimulate discussion here and beyond
the conference into the wider community of academia and industry.

The delegates at this conference come frordiff@rent countries. This provides a rich

international and multicultural blend and a perfect platform for networking and developing
collaborations. This year we are blessed to have three high profile keynote speakers in the persons
of Professor George Ofori (National UniversitySihgapore), Dr Roine Leiringer (University of
Reading, UK) and Professor Will Hughes (Univigref Reading, UK). We are also thankful to

Dr Chris Harty (University of Reading, UK) who is facilitating the Research Skills Workshop on
‘Writing a scientific article Thank you to Dr Sena Agyepong of our conference organising team

for her capable management of local organising arrangements. And above all, thank you to all of
you for coming to this conference. Enjoy and have a safe journey back home.

Dr Samuel Laryea
School of Construction Management and Engineering
University of Reading, July 2010
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BUILT ENVIRONMENT EDUCA TION, RESEARCH AND
PRACTICE: INTEGRATING DIVERSE INTERESTS TO
MAKE AN IMPACT

Professor Will Hughes

School of Construction Management and Engineering, Wsityeof Reading, PO Box 219, Reading, RG6 6AW,
UK

The role of the academic in the built environinegems generally to be not well understood or
articulated. While this problem is not uniqueotar field, there are plenty of examples in a

wide range of academic disciplines where the acscirole has been fully articulated. But

built environment academics have tended néa& beyond their owliterature and their

own vocational context in trying to give meagito their academic work. The purpose of this
keynote presentation is to egpt the context of academic work generally and the connections
between education, research and practicedrtlilt environment, specifically. By drawing

on ideas from the sociology of the professions, the role of universities, and the fundamentals
of social science research, a case is maatehttips to explain the kind of problems that
routinely obstruct academic progress in our fielthis discussion reveals that while there are
likely to be great weaknesses in much of what is published and taught in the built
environment, it is not too great a stretch to provide a more robust understanding and a good
basis for developing our field in a way that would enable us collectively to make a major
contribution to theory-building, theory-testing and to make a good stab at tackling some of the
problems facing society at large. Theradsreason to disregard the fundamental academic
disciplines that underpin our knowledge of the built environment. If we contextualise our
work in these more fundamental disciplines, ¢hisrevery reason to think that we can have a
much greater impact that we have experienced to date.

Keywords: education, practice, research, university, vocation.

INTRODUCTION

The purpose of this kegte presentation is first, to exarm how built environment education
and research inform each oth&econd, it is abduhow they bothnform and are informed

by practice. Third, its about the extent iwhich these things togethcan inform not only

built environment research and practice, buteviacademic disciplines and, perhaps, society
as a whole. Built environmer#t anything that isiot the natural environment, and therefore
encompasses buildings andrastructure, in thir design, management, operation and
disposal.

RECONCILING THE IRRECONCILABLE

To a certain extent, thepic | have chosen invwaés a fool’s errand iattempting to reconcile
the irreconcilable. First, it may be statithg obvious to assettiat built environment
education is about education, ab often it isseen by many people bBsing about training

! w.p.hughes@reading.ac.uk

Hughes, W.P. (2010) Built environment education, reseamdrpractice: Integrating diverse interests to make
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for a vocation. There ig key distinction between educatiand training.Second, research
is often carried out bpeople who do not teachs well as by peopl@ho are not sufficiently
experienced at researtthcome up witHindings that a& interesting and useful. Third,
practitioners, like many people in society getigraften fail to appeciate the role of the
university in societyand therefore get frustrated wheeitrexpectations are not met. So,
across these three spedidkrests in the built envirorent, there are hugely mis-matched
expectations that lead &éogreat deal of dsatisfaction and mis-guided effort.

These issues are evenmdlifficult to deal with when thegre seen in wider, societal
context. We argue amng ourselves about hawdustry might bettesupport our research,
how teaching might meet theeds of industrywhy our research @s not increase the
productivity and efficiency of blt environment firms, and son. While we are arguing
about how each cdretter support the otherp one appears tee thinking &out how all of

us, collectively, might contribute ®ociety. What ifiappening in the widevorld? What is
the context that we seek to reddo in order to make our work more meaningful? There have
been several changes in recent years regattarole of professnals of all kinds,
particularly in relation to a gers decline in trust. This isnportant, because academics are
professionals, and our particular breed ofdacaics is trying to mpare students for a
profession. What dogsmean to be a pfessional? What does society expect from
professionals that it would not expect from otkieds of people? And if professionalism is
in decline, whashould we make dhe kind of managelist and so-déed “best practice”
ethic that appears to beplacing it? These gstons hinge around thele of judgement in
decision-making and the relationship betweepeets and non-experts,grally. In other
words, | can see a problem hared | am asking myself myvaurite questionvhen it comes
to defining a problem what is the general &és of problem of whitthis is a specific
example? And through this gstion, | hope to comment evhat our discipne might be

able so share with othetspth now and in the future.

WHAT IS BUILT ENVIRONMENT EDUCATION FOR?

Clearly, the primary purpose of built environrheducation is the preparation of people for a
vocation in tke built environment. I®uld the universities bmore concerned with the

pursuit of knowledge for itewn sake? Have wedbtouch with outraditions bydirecting so
much of our effort to the senaaf the vocations? | suspect.ndraditionally, universities
have focused on preparation for vocationsr-esample, by the sixth century in Europe,
education only existed whereetichurch maintaineil As Patterson1(997: 31-32) points out

in her history of the Uniersity since Ancient Greece:

The church regarded education not as a gooitiself, but as a means of training
the clergy in the sacred writings and iretperformance of thereligious duties.
Education was therefore restricted wittilne boundaries of thehurch’s interests
and doctrines.

It is interesting how closely ihresonates with a perceptitirat the profesions seek to
restrict the boundaries of vdaanal education in the univsties, even though most
professional institutions, these days, would not sedlave this kind of influence or control.
In addition to this view, | would also offanother view, this tim&om Edward Shils —
Universities have a distative task. It is the methodicdiscovery and the teaching of truths
about serious and important thin¢gShils 1997: 3).

HOW SHOULD RESEARCH BE DESIGNED AND CARRIED OUT?
Research is a methodical proses discovering new knowledge or facts, and it is usually
preferable it these things are interestingseful. In the built envonment, despite the
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increasing range of boslkabout built environent research methodgsearch is still

research! There is natspecial branch of search methodologies thate excluwe to the

built environment. There are mamgys of carrying outesearch, and many of us get terribly
confused about what constitutes research. @lgars important to miee sure that what we
do in the name of rearch has some meaniagd some kind of impactTwo questions about
any particularesearch project flow frorhis. First, is this té right research method?
Second, is the resedr done well? Aparfrom the obvious problesnof inappropriate
methods, one problem thiafrequently encountes poorly designed search. For example,
students frequentlglistribute their sur@y questionnaires tbugh email lists. Typically, these
lists consist of academics from many countiped,usually, thesurvey questions are based on
a set of assumptions that revaalomplete lackf understanding.

One recent survey was an ir@sting case in point, from axmerican doatral student
interested in how constructi@mployers deal with the riskssasiated with terrorism when
their professional employsevork on oveseas projects itrouble spots. Hifirst question, to
an international list of construction aeaics, was: “Have yoaver worlked on a
construction project outside of thinited States?” It is clear frothe context of this question
that he identifies oveeas as being outside the United &atBut, clearly, if | had never
worked overseas, | would have to answer ydhitoquestion, since | opworked onprojects
at home, in UK. So, lving answered ye® this queson, because | hawgorked on projects
outside the United States, the next scre&eda whole load of qe&ons with drop-down
options that made little sensent, but clearly made a great defkense to theesearcher. |
particularly wondere@bout the questiofiHave you worked in any country which was
affected by terrorism?’guess that the UK has e affected by terronms — but is this really
what the researcherl@oking for, given thahis next question askismy family travelled

with my while | worked abroadThis was very confusing. Whthis point | was answering
guestions about working aites in the UK, a country that$ibeen affected bigrrorism. But
when asked a question albéaking my family with me whilé worked abroad, | had to think
about when my faity came with me whentravelled as an acadenti countries that were
not affected byerrorism. In other worigl all of the questionsbout my workng abroad
elicited answers that were noth to do with what the staht was investigating. So |
aborted the questionnainalf way through.Given what | know abolgurvey questionnaires,
| was struck by a seried questions about this researtlow do you write u@ survey when
you have not defined a sammqdiframe? Whatvould you state abathe population, the
sample and the return rate? This studesdrty had no idea whodhsurvey wat to, how
many people even loek at it, what to daith the data onceollected, or anything
meaningful. There is nothing to be learned fitbm exercise, and whegally worries me is
that one day the work igit turn up in a coefrence or as a paper submitted to a journal.
What will the researdr make of this rando set of opinions frora random setf people?

Before sending surveysit to mailing lists, studds and researchers shibllle encouraged to
think about the traditional stepn designing surveys. | wondehat we aréeaching our
students that leads them tokeaso many errors in the glgn of a simfe survey. One
thought that frequently occuts me is that these consttion researchersimply do not
realize that thewre carrying out social science resbarMany people iagine that because
they are researching in thenstruction sector, they are gang out sometimg other than
social science. Therare so many godasboks on this topi, such as Opmdeim (1992), Fink
(1995), Converse and PressE®9§6), Moser and Kalton (2001, name but a few, that |
sometimes wonder whethersearch students are being diredtethis extensive literature on
how to carry out resedrc Again, | questin whether the agnce of the worttonstruction”
in these social sciee research texts makes them siblie to peoplén our field.
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This phenomenon is one thfe most frequent prédms that | find withpapers submitted to
Construction Management and Economasswvell as to papers submitted to numerous
conferences with whichdm involved. If our reearchers are not basing their research design
on the literature abouesearch methods, whate they basing on? There are some reasons
to think that the two key influences in muchtleis work are newspapers and consultants.

The media frequently publishetresults of market researahd focus group research, most
of which is centred on eithenarketing or politics (is theredifference?). | recall reading
one article in a constrtion magazine that®uld remain nameless in which the editor was
writing about a survepf managers igonstruction firms.He wrote how 2% agreedhat the
situation was serious, 54% felaththe governmentsuld intevene, 86% thougdtthat they
were going to chage something about theipproach... | soonoticed that every result was a
multiple of one seventh (14%). In other wortlss fellow had calledip seven of his friends
and asked them what they thoughoat a series of issuethen reportethe resulias if he'd
carried out a swey! That was bad enougtBut what makes it woesis when other people
emulate this, thinking thatdly are doing aurvey. Another commomisunderstanding is
what is meant by “caseusty”. Again, there is strong literature abbwhat case studies are,
what you cardo with them, how you midlgo about themlt is depressingo have to say
that one interview is not a castidy! Too ofte, the views okey respondents are accorded
too much significance.

Consultants are widespread in the constructextor. It is whainost of our vocational
training is preparing mple for. And most othe lecturers imur field were (or still are)
consultants of one kind or another. Toawbxtent does the edation of architects,
surveyors and engineers prepare them to catrgraig¢ach research theds? May of the
research projects that we seegsed or discussed at conferenaee not research projects at
all, but consultancy projects, geared up tesdmething practical, solve a particular problem
of the kind that wuld normally be dealt withy consultants. By getig universities to carry
out this work in the name oésearch, it is quitpossible to get some free or cheap
consultancy. | undstand how this ames about, but thaoes not make it search. Simply
being a practitioner deenot help us tadd to the sm total of knowlelge about what
practitioners do and why they behave in the e they do Indeed, | comnm@ed on this in
feedback about last ggs inaugural WABER event, as follows:

First, there was clearly songenfusion as to what constieat academic research. Many
presenters were cleardetting up a piece @bnsultancy work. Whei was pointed out to
them that this was noésearch and would not satisfy tteguirements for a PhD, there was
some confusion. In the end, we simpliftb& message down td Yiou are doing what
practitioners do, you are doing consultarityou are examining or analysing what
practitioners do, it is researtiThis was something that hémlbe hammered home, but is
also a regular problem in Chsearch the world over. Sgd, few presenters had come
across the idea of researmethodology. As usual, the worgs bandied around a lot as a
heading, but as usual, it herattla discussion ahethods. The distition between methods
and methodology was as diffictitt get across here as anywdeOne metaphdhat seemed
to work was ooking - a recipe is a list ateps that are foe used in prepanrg a dish, but the
recipe does not tell yowhy these steps work. 8uis the difference Ib@een explaining what
steps were involved (research methods) ampia@xng why they were chosen and how they
generate data and information that will usefully address the questions (research
methodology). Another frustratiomith research mébds was the preoccation withsurvey
guestionnaires and thetran of preparing somkind of model. It isa common feature among
new researchers to assume gwtial science resedr requires a questinaire survey. It
doesn't. There are so many @&k methods that might be usedd the lack of variety in
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approaches to hugely varying questions indictitatifew of these rearchers were aware of
the literature on research metts. So we frequently pushedopée to carry otisome review
of research methods beéothey did their fieldwork, and imany cases we ltbthem that a
guestionnaire survey wouldnsply not answethe questions thewere asking.

In my opinion, the simlp answer to thguestion about howesearch shoulde designed and
carried out is thait should be done ahg the lines of gootesearch praaie, rather than
along the lines gpburnalism or consultancy. In otheords, there isomething known as
“academic rigour” that appeats be missing from many adfie studies that | see.

HOW DO UNIVERSITIES CONTRIBUTE TO INDUSTRY?

Built environment practice doestmof course, take place the universitiesbut in the
building industry. In thinkingabout practice, thereferthe focus must ban the connections
between universiteand industry. Rec#y, | have had the expence of beng involved

with a group of senigpractitioners, at a policy-makingvel, and theireactions to
suggestions about wahuniversities might dare generally @dmissive and impatient. | have
been surpriselly the strength aheir reactions whehsuggest variosiways in which
universities (not jat mine) might be able teelp act as a repositoof knowledge, a problem-
solving resource, some kind ioleas exchange or enabler. €6k ideas have been dismissed
out of hand as being distractir@gunter-productive gust plain uselessThis has resulted in
a few heated discussions, of course. And wieahave come down to ikat their feeling is
that academics typically think of all the reas why something shouttt be done, when
something definitely neesdo be done. Is thesfair assessment? IMeanoticed that we do
spend a lot of time thinking of why somethirgsald not be done, arhy something is just
wrong. | alsaunderstand just how importamts for the academito be sceptal; to doubt
everything. Is ther some useful grounaetween academicepticism and industry
pragmatism?

If universities are not contribag to how policy-makers thinkhen what a& we doing?
Clearly, there is a vergtrong expectation from business that we shall continue to prepare
people for vocations. In marpjaces, this is becoming alsiche onlypurpose of a
university. If a popgramme of study des not contributéo increased effiency of some
business or other, then, presutyali has no purposeClearly, this is armbsurd statement,
but it does seem to undedimuch of the rhetoric we seethre media, espelly in the UK
when it comes to disca®ns about the extent tehich studentshould be expeet to pay for
their own education. Thereasstrange but somewhi@ted idea in the media that graduates
themselves are the only benéddices, as if university educatigprovided no benefits to the
rest of society. But this has become suchuigrim for many of us thate may have forgotten
how universities contiute to society generally, and how built environment departments
contribute to the constructiondustry specificdy. Indeed, someountries are more
enlightened than this, and in places like Swed@mexample, universitgducation is free.
Presumably, this is not becauthe Swedish governmiesimply wants tde charitable to
bright people, but becausieey see that there is a benefistxiety in having people educated
to this level, and in desloping the ideas that ivcontinue tofuel the country’slevelopment,
in an indepenent atmosphere.

The question aboukhe contribution of uniueities to the constrtion industy is an
interesting one, becaut®e study of the builtrerironment, as well ahe kind of research
that we carry out, is generalhot an academic disdipe in its own right. Thus, construction
practitioners operate atcua practical level, #y are successful withottieoreticalnsights.
They needo be good abusiness, and there arepty of examplesf how you danot need to
be educated or clevér be good abusiness. Interestity, in the healtharena, clinical
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practitioners have aithdamental need to lg to speed Wi the latestesearch from
universities. TRy have a strong aghation to carry outheir clinical practe in the light of
the most recent thinking dmresearch findings. Homuch better wuld our built
environment world be if construction practitionésl that they coulehot practice effectively
without knowing about the tast research findinga our field? Whibever way you look at
it, there is a big dismnection between researahd practice in the itienvironment, and
that cannot be goddr either of us.

In the light of this, | think tht there is a problein deciding what umnersities can do for
industry. If all we are doings teaching students be good practitivers, just like the
practitioners already out theitben we are destined destroy the built environment
professions by recycling old ideas and presgr outdated practicedn a fast-changing
world, we need new ideas fromair research that will constantly inform, refresh and change
what we teach. The key factibrat distinguiskbd universities fronteaching colleges is the
research that feeds new ideasl knowledge into theyllabus. Graduatesnter the industry
and (I hope) challengsonventional wisdomand so we have an influence. More
importantly, we should be working closely withents and contractors, asking searching
guestions that arise from andntribute to the theoreticklameworks that underpin our
practices. Typically, in cotrgiction management, these will be social sciences, not
engineering sciences. We naemxhstantly to remindurselves that whemwe are addressing
problems to do with managenteeconomics and law, weeataking a scial science
standpoint. My vigin for the long-term is rigust what we can do faonstructiorpractice,
but the way that we might contriteuto new theoretical insighiis the social sciences. That
would be the ultimate test of our ideas, | feel.

HOW DOES INDUSTRY CONTRIBUTE TO UNIVERSITIES?

In the other direction, there must be somethirg itdustry contbutes to universities, if this
is to be a meaningful, two-waelationship. Obwusly, we would exgct the professional
institutions to accredit our programes and take part in somgpasts of educating students.
But, for the reasons statatiove, if all we do is replicateday’s practitioners, then we are
probably failing in our duties amiversities. There must Ineore meaningful and robust
contributions from practice tosearch. Industry contributes pyoviding access to data for
research, by fundg research projects ataking part in ifiorming the practical questions to
which the researcis addressed.

One important issue that aridesm these reflections that the academics in built
environment department are tydlgdrom the construction inditry, often at professional
level. Personal experiencenist research, but thei®a danger that thgersonal experience
of many of our academiolleagues colours threriews about what kindf insights academic
research might generate. Furthere, my feeling is that widlwe are concentrating on what
industry and practiceight do for each othewe are losing sight dhe bigger question about
what the built environmercan do for society. We needftgure out better ways of working
together. There are two thing®e can achieve. First, wercanprove the built environment
in a million different ways.Second, we can contributetteeory-buildirg and provide

insights from a complex andfficult industry sector that Wihelp social scientists to
improve their understanding of magement, economics and law.

THE MANAGERIALIST ETHIC AND THE DECLINE OF TRUST IN
SOCIETY

Managerialism in higher education and reseaesms to be at tleot of the problems
explored in this keynote. The developmeninainagerialism, of eao'se, is not a problem
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confined to education and research, but unittesshave finally caughup with a trend that

has been gathering pace for several decatles.professions emergedsith an ethic of
professionalism, over many ysaduring the emergee of industrializabn. Professions

offered more than mere tradge)d a shared perception that emerged embraced the notion that
as well as specialized knowledged barriers to entry, thewould be a code of ethical

conduct and the idea of plidbservice, not jat working for tle highest bidder.

The decline of professionals in constructioa isymptom of a wider decline in society, the
decline of trust, as deribed so well byD’Neill (2002), who observethat people are finding
it increasingly difficult toaccept professionalgigement. This undeiilyg pressure has been
exacerbated in the built environmday a global shortage of slled workers, widespread low-
tech attitudes, prejudiand ubiquitous workforcproblems. In place gfrofessionalism, we
seem to be witnessing the growth of sometleilsg, a malignant force afanagerialism. No
walk of life is safe from target-setting, fi@mance evaluatn, excessive dmmentation and
objective yardsticks against wh output can be measured. i§Is evident in teaching,
medicine, and even the polipeblic work areasvhere concerns abotite distracting impact
of managerialism over the prigion of a public selice are being increasyly voiced. But
who is listening? It is easy &hrug off these concerns basa, surely, we all have to
account for our actions andaigions? There are twogiylems with this excessive
accountability: 1) it makes professionals focugtuir objective knowledge rather than their
judgmental skills; 2) it makes them acctalvie to the wrong peogl regulators and
bureaucrats instead of the public.

It is not easy for thosia positions of powr to resist the temptatido wield their power for
the purposes of central control over the agégithey oversee. Governments could help
rebalance the focubut the trend towards magerialism is seen as opportunityto develop
policies more likely tappeal to the widest possible ramderoters. By using performance
indicators and conformingp over-simplified measures of iput, we can provéhat we have
done a good job, despite a growitigsatisfaction vith our work.

A couple of decades agdanter (1983: 22) was warrgrus about this problem:

... the aspect of productivity that needsious attention is not the mechanical
output of a production facilityit is, rather, the capacity of the organisation to
satisfy customer needs most fully witiewever resources it has at its disposal ...
But mechanical notions of productivity leaffen to product that meet ever more
refined minimum standards, frequentlguéing in a decline in customer
satisfaction with them. The former tisticalls out for innovation—indeed, for
innovative thinking on every level of thiganisation’s affairs—while the latter
confines innovation to a marginal and unexciting role.

This is still a strong statemieaof the problem. It seems thaat organizatiors activities can
be disaggregated, siifeed and sequenced so that fle®m for human error is all but
eliminated. But this also elimates the need for discretionjudgment from the worker --
ironically one of tle strongest human attribuidxy contrast with maghes. By concentrating
on the connection betweavhat customers want and what ea€lis can dathe organization
can be much more confideabout quality, and thereforéaut success. Bihis notion
should concern industrial manufaghg; the possibilit of it being applid, even indirectly,
to a professional fieltike architecture is frightening. @nwould stumble at the first hurdle,
just by having to identify who the customer ©®ne significant problerthat is too rarely
discussed in built environment research, espigerapolicy developmet) is the problem of
identifying the “customer”. Fowhom are we providing the uenvironment, and why? |
have explored these idea more detail elsevene (Hughes 2003) andistclear to me that
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the role of judgement is severelownplayed in albf our working lives, to the detriment of
everything tlat we do.

CONCLUSIONS

In conclusion, it ixlear that the built enkonment has an interesgirand important role to
play in confronting many of theajor problems facing societsll over the world. We need
to help people tanderstand that the budhvironment is not onlgn employernot only a
producer of built faciliies, but also an abler of processes that dreused in built facilities
and a potential source of neseas and strongéneories about howeople interact and
behave. Our impact in stuagj and researching in the builtveronment shouldbe oriented
towards the problems cfyonting society, not jst the problems of nking buildings more
efficiently. This is a messadkat shouldoe hammered moe in built environment education
at all levels. Not onlyhat, but als@ur education programmes shollle based on research
into the phenomena that wesaove. Our theory-building drtheory-testing needs to be
connected to more fundamental @emic disciplines, not develogén isolation. This way,
we have a chance to influence more thanbugt environment educian and practice. But
to make these coritbutions, we have, at the same tieeacknowledge thdhere are areas of
expertise that are mostrongly develope than ours, and #t if we seek tanfluence others,
we have to stofre-inventing the wheel” and learn abdww to condat and report robust
research. My hope anmklief is that confereres like WABER can helps to understand how
we can contribute to some of the impattquestions thatonfront humanity.
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BUILT ENVIRONMENT RESE ARCH AND THE MILLENIUM
DEVELOPMENT GOALS

Professor George Ofort
Department of Building, National University of Singapore, 4 Architecture Drive, Singapore 117566

The target date for attaining the Millennium Development Goals (MDGSs) is 2015. The reports
indicate that progress towards attaining many of the goals has been slow although there are
some encouraging results. What are thesés@d&hat has been the progress towards the
achievement of the goals? What are the main avbah need to be addressed? How relevant
are the MDGs to the built environment in general and construction in particular? What can
researchers who work in the area of the built environment in general and construction in
particular do to help in the efforts towards the attainment of these goals? What has been done
so far in these regards? What is the Yamward? The built environment in any country
determines the nature and pace of national development, and the quality of life of the people.
It has a major influence on progress towards the attainment of the MDGs. The construction
industry, which produces this environment, must be able to play its due role if it is not to be a
barrier to progress in these regards. Research on how to improve the performance of the
industry would be of benefit.

Keywords: millennium declaration, targefdrica, construction industry, research agenda

INTRODUCTION
In a 2009 reportthe Secretary-General thfe United Natins noted (UN2010, p. ii):

The global community cannot turn its back on the poor and the vulnerable. We must
strengthen global cooperationdasolidarity, and redouble our efforts to reach the MDGs
and advance the broader dephent agenda. Nothing less than the viability of our planet
and the future of humanity are at stake. | yggécymakers and all stakeholders to heed the
message of this valuable and timely report.

The report was on pgress towards the attainmentloé Millenium Development Goals
(MDG). Are the MDGs of relevance todlbuilt environment igeneral and to the
construction indusyrin particular? Daalls like this one relate s to researars? What is
the responsibility of reearchers in Construoch Management and Econm®in theefforts to
attain the MDG?What are the MDGs, anyay? What has been tpeogress towards their
attainment, especially iAfrica? What can the ostruction industry do?

MILLENIUM DEVELOPMENT GOALS

The Millenium Declaration

The Millenium Declarabn was signed in Nework in September 2000y some 150 heads
of state of member counta®f the United Nations (UNYhe leaders reaffirmed the

! bdgofori@nus.edu.sg
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commitments of their countries to the UN charéand outlined “certain fundamental values
... essential to intmational relations ithe twenty-firstcentury” (UN,2000) including:
freedom, equality, solidarity, tolerance, resgectnhature, and sharedsponsility. The
objectives in the declaratiamere: (i) Peace, Security abisarmament; (iilDevelopment
and Poverty Eradication; (jiProtecting Our Cmmon Environment; (iv) Human Rights,
Democracy and Good Governan(@ Protecting the Vulnerdds, (vi) Meeting the Special
Needs of Africa; and (vii) $&ngthening the United Natioridnder objective (ii) of the
declaration, it was stated (UN 20G@ction iii, paras 19 and 20):

“19. We resolve further:

X To halve, by the year 2015, the proportiorired world’s people whose income is less
than one dollar a day and the proportion of people who suffer from hunger and, by the
same date, to halve the proportion of peophe are unable to reach or to afford safe
drinking water.

x To ensure that, by the same date, childrenyeviegre, boys and girls alike, will be able to
complete a full course of primary schoolingdahat girls and boys will have equal access
to all levels of education.

X By the same date, to have reduced maltanortality by three quarters, and under-five
child mortality by two-thirds, of their current levels.

X To have, by then, halted, and begun to reséne spread of HIV/AIDS, the scourge of
the malaria and other major dases that afflict humanity.

x To provide special assistancectaldren orphaned by HIV/AIDS.

x By 2020, to have achieved a significant improvement in the lives of at least 100 million
slum dwellers as proposed in theti€s Without Sluns’ initiative.”

“20. We also resolve:

x To promote gender equality and the empowetroéwomen as effective ways to combat
poverty, hunger and disease and to stimwdatelopment that is truly sustainable.

x To develop and implement strategies thaegioung people everywhere a real chance to
find decent and productive work.

X To encourage the pharmaceutical industry t&eressential drugs more widely available
and affordable by all who need them in developing countries.

X To develop strong partnershipgth the private sector and tlicivil society organizations
in pursuit of development and poverty eradication.

x To ensure that the benefits of neaghnologies, especially information and
communication technologies ... are available to all.”

These clauses were summariged eight MDGs which were, iturn, translatd into 18
specific targets to bachieved by2015 (see Table 1). There reealso 48ndicators for
monitoring progress in aakving the goals (http://wwwevelopmentgoals.org).

It is pertinent to note thalhis was not the first time th&global development targets” had
been set out; there had beeseaes of them ithe 1990s (Fay et ak005). However, the
MDGs have brought into beingghmost comprehensiget of co-ordinatedctions to attain
their targets. The govements of virtually all countries, and international and national
organizations have committed themselves gtohal partnership to achieve the MDGs. They
have formulated policies andggrammes, with specific targgtmonitoring frameworks and
assessment tools (for examplee Global Monitoing Report (GMR)which is published
annually by the Internation8onetary Fund (IMF) and thé&/orld Bank assessgrogress in
the implementation of the policies and initi&s/mneeded to attaihe MDGS). The sixth
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objective of the Milleim Declaration is “Meeting th&pecial Needs dfrica”. Many
initiatives have been kan to deliver on thipromise. An example e World Bank’s Africa
Action Plan of 200%http://www.worldbank.org/&/aap) which sought to achieve
development results in good gawance, closing #infrastructure ga building capable
states, and more equitaldistribution of the benefits of development.

Table 1 The Millenium Development Goals and Targets

MDG Targets

Goal 1: Eradicate * Reduce by half the proportion of people living on less than a dollarf a
extreme poverty and day

hunger * Reduce by half the proportion of people who suffer from hunger.
Goal 2: Achieve * Ensure that all boys and girls complete a full course of primary
universal primary education.

education

Goal 3: Promote gender| * Eliminate gender disparity in primary and secondary education
equality and empower | preferably by 2005 and in at all levels by 2015.
women

Goal 4: Reduce child * Reduce by two-thirds, the mortality rate among children under five
mortality
Goal 5: Improve * Reduce by three-quarters, the maternal mortality ratio
maternal health

Goal 6: Combat * Halt and begin to reverse the spread of HIV/AIDS
HIV/AIDS, malaria and | * Halt and begin to reverse the incidence of malaria and other major]
other diseases diseases.

Goal 7: Ensure * Integrate the principles of sustainable development into country
environmental policies and programmes; reverse the loss of environmental resourges
sustainability * Reduce by half the proportion péople without sustainable access tp

safe drinking water

* Achieve significant improvement ithe lives of at least 100 million
slum dwellers by 2020.

Goal 8: Develop a global * Develop further an open trading and financial system that is rule-based,
partnership for predictable and non-discriminatory, includes a commitment to good
development governance, development, and poverty reduction—both nationally and
internationally
* Address the least developed countries’ special needs. This includes
tariff- and quota-free access for expodashanced debt relief for highly
indebted poor countries; cancellation of official bilateral debt; and mpre
generous official development assistance for countries committed tg
poverty reduction
* Address the special needs of landlocked and small island developing
States

* Deal comprehensively with developing countries’ debt problems
through national and international measures to make debt sustainable in
the long term

* In co-operation with the devgbing countries, develop decent and
productive work for the youth

* In co-operation with pharmaceutical companies, provide access to
affordable, essential drugs in the developing countries

* In co-operation with the private sector, make available the benefity of
new technologies—especiallyfammation and communications
technologies.

The role that the privatsector is playing is most evidemhen one considsrinitiatives by
their groupings. For examplejth respect to the MDGs, éhworld Business Council for
Sustainable DevelopmefMVBCSD) (2005) seeks to: (i) leaby sharing — deliver tools and
guides that advance understarglof development challenges and enable all sectors to
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address them; (ii) advocatestbusiness contribution — help business to work with all
stakeholders to bld synergies among programmes; aiijl l@arning by ding — demonstrate
success throughilpt investments andxgloit synergies acrosectors. The WBCSD'’s
“workstreams” in thisarea focus on sustainalgeoduction and consumption, by its members,
evaluation of theocio-economic impact of businesses and a focus on the development of
small and medium-sized enterprises (SME).

Funding the MDG programmes

It was estimated that, to attaime MDGs, developingountries must growy 7-8 percent per
annum (World Ban004), and that UE50 billion per annum indditional extenal funds
would be required. Official ailows were projectetb rise from US$6®illion in 2003 to
US$135 billion in2006, and then tdS$195 billion by2015 (Millenium Project 2005). There
have been commitments poovide more resources to Afri¢a line with the sixth objective
of the declaration). At #1G8 leaderssummit in 2005, the wddl’s eight richest

countries pledged to doublewddgopment aid to Africa from U5 billion in2004 to US$50
billion per year by 2010; and tteepen debt relief espeltyafor countries wih sound
financial management and a commitment to piyveeduction. The INF (2010) notes that a
major step toward meetirtge MDGs was takein Mexico inMarch 2002 when the
international community adoptedtwo-pillar stratgy, whereby sustaidepursuit of sound
policies and good g@rnance by the low-inconeduntries is to benatched by larger and
more effective internationaupport and aenabling iternational economic and trade
environment for development.

Progress in most of the pledgeas been slow. The argunseah many aspects of aid,
including the most appropranature, continue. BaulcBQ06) found that most donors are
not distributing their aith a way that is consistent withe MDGs, i.e., they do not direct
large shares of their concemsary aid flows to the pooreshd most depried countries.
Dalgaard and Ericksof2009) address these quess: (i) how much gwth should aid flows
have produced in Sub-Saharafriéa over thdast three decades?da(i) how much aid
would be needed tdtain the first MDG (MDGJ of cutting poerty in halfby 2015? Their
analysis indicates that expeabais for aid in fostering growth and poverty reduction have
been too high; and that aid magt be as effective in reducipgverty as other analyses have
suggested. However, it would be a mistakmterpret their results ahowing that aid is
ineffective. Rather, the resultgicate that the potential ovdlraffect of aidon growth is
likely to be modest.

Powell and Bird (2010) &s*“Have debt relief initiativesomplemented or substituted for
other aid? Has debt relief é&e additional?” They examine the relationship between debt
relief and other foreign aid #h2 sub-Saharan Aran countries usinganel data for 1988-
2006. They find thathe relationships betweelebt, debt relief, aicand resource transfers
have changed over time. Thegte that the international conamity is paying attention to
helping low-income countrieachieve the MDGs. The resuttsnfirm the significance of
population, the conduct of econonpialicy, and theneed of a recipienDebt relief schemes
since 1988 all seem tovmhad a significant pdsie effect on net trasfers to participating
countries. Most debelief has therefore, on axage, been additionalrfoecipients. They also
discover that fomuch of the periodip to 2000, ggregate net aid traresk to sub-Saharan
African Africa acually fell in both reabnd nominal terms.

From the above discussionjdtevident that progress tomis meeting the MDGs will not
come only from additiondoreign aid; supplementary solutions are required. For example,
the IEG (2006) found #t only 2 in 5 othe countries bwowing from the World Bank
recorded continuauper capita income grakwin 2000-05 ad only 1 in Sover 1995-2005.
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MDGS IN THE LITERATURE

There is much discussiontine literature on many aspedisthe MDGs ircluding such
fundamental issues as theppaopriateness. Not all reseagch welcome the MDGs. First,
some believe thdhe goals might leatb wrong prigitization. Maxwell 003) points out that
the MDGs might encourage oversimplified interttens emphasising social indicators at the
expense of economic growth. @ndependent Evaluation Gro(lgG) of the World Bank
(2006) notes that asving high quality deMepment results takes timbuyt pressure to show
results can divert attéon from the quality of results. Fexample, efforts to attain the MDG
of ensuring universal completi of primary education haved to efforts to increase
enrolments, often at thexpense of attention tearning outcomes. lbganda, there were 94
children per classroom, anccBildren share a telxbok, whereas iGhana, the development
programme in the edudan sector combined policy refomwith the provision of school
buildings and tedding materials.

Second, some authors l@le the MDGs are unrealistic. Clens et al. (2007)nd fault with
the way the MDGs (most of which they considsroverreaching) weeet, and assert that
they are impossible to meétlemens et al. (200747) observe thahdicating that the
MDGs can be met merely withdreased resources “contributeghe illusion that the goals
are attainable for all counts& They suggest thalhe specific MDG tegets “have set up
many countries for unavoidabfailure™ (p. 747), even aghey purse good policies and
make progress on some development indicators.

The third point is th question, “Whose gtsmare they, anywayAVhite and Black (2004)
note that the MDGs ould not be effective as accountébpifor failing to meet them is
diffuse. Some authors considee MDGs to be unsuitablerféfrica’s circumstances and
needs. Easterly (2009) tes that many routinely state ttfAffrica will miss all the MDGs”.

He argues that some arbitrarydearcane choices made in defining “success” or “failure” as
achieving numerical taggs for the MDGs made attainmeaitthe MDGs less likely in Africa
than in other regions even emits progress was lme with or dove historical or
contemporary experience ofhetr regions. This has the effeftmaking African successes
look like failures. Hdinds flaws in each of the seven MDGs from Africa’s perspective:

1. it was less likely that Africa compared tiher regions would achieve a 50 percent
reduction in poverty over 25 ges as it had the lowester capitaincome, which is
associated with the smallest percentageicgon in poverty for the same growth rate

2. it was less likely that Africa would attain thevel target of universal primary enrolment
because it started with the lowestial primary enrolment and completion.

3. the primary enrolment component of gendsguality in schooling is numerically
equivalent to universal enrolment, so othegions that were closer to attaining MDG2
could count the attainméof MDG2 twice

4. a two-thirds reduction in child mortality Iess likely when a region starts at very high
mortality, as Africa did

5. Africa was said to be failing the goal idducing maternal mortality by two-thirds, but
there were no reliable data on maternal mortality trends

6. Africa was said to be failing to reduce AlD®alaria, and tuberoois prevalence, but
there were no reliable data on trends in these prevalence rates

7. Africa was relatively falling behind on reducitiye percent without access to clean water,
but it would have been relatively catching ifigt had been measured the conventional
way of percent with access to clean water.

Easterly (2009) alsnotes that the iplied picture that Africa ifailing to meet all seven
MDGs is not fair becae the continerttas made much progressnrany of the social
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indicators. The negative pictuiedemoralizing to African leaders and activists, and might
have consequences for things like foreign stweent. Indeed, the vice-chair of the UN inter-
agency committee which designed the MDGs kasmtly protested th#tey were meant to
apply only at the only gbal level, not athe country oregional level (Vandemoortele, 2007
Vandemoortele, J. (2007). TMDGs: ‘M’ for misunderstoodWIDER Anglgpp. 6-7).

United Nations Worldnstitute for Developmnt Economics Research.Vandemoortele, 2007),
and he also criticizes the dembzing effect of labeling Afca an MDG “failue.” Tabatabai
(2007) suggests that if thistise intention, ten the MDGs are “nato much misunderstood

as misconceived”.

Finally, proposals are made foetter goals and targets. Clens et al. (2007suggest that
future development goals shou(d:be country-specific anddkible; (ii) teke historical
performance into account; (iii) focus more otenmediate targets than outcomes; and (iv) be
considered benchmarks rather than goals wéuiettechnically feasibiith sufficient funds
alone. Tabatabai (200pyoposes that “The real yardstiftk judging performance and effort

is whether they hae done the bestdly could under th circumstances.”

Some authors argue abdhée need for particat goals, and the relanships among them.
Fay et al. (2005) note @b some observeibelieve that since improweents in most indicators
of development are highly co-related with ie&ses in per capitadome, MDGs 2 to 8 are
superfluous as long dise first goal is tackled. Studibave found relationships among many
of the MDGs, appearing to ingte the relevance each of them. For example, Abu-Ghaida
and Klasen (2004) notegahmany empirical studies hafaind that gener equity in

education promotes economic growth, aaduced fertility, child mortality, and
undernutrition. Wisrewski (2010) estimateséhmpact of nutritiorand health problems on
test scores of grade four stutkem Sri Lanka using data ahild height, weight, hearing and
vision problems, helminthesfections, malaria, and micronwgnt deficiencies. The results
show that stunting and hearipgoblems in chdren havedirectimpact on tests scores. The
production function results facademic skillstsow that better earlchildhood nutritional
status has a positive gsiificant direct impacbn test scores. Hy also show tht infrequent

or sporadic infections and/or health problemesy cause less of a digation to the learning
process and have less of an effect on test stoaespersistent healggroblems suclas early
childhood nutritional statuand hearing problems.

CURRENT RESULTS AND NEED FOR FURTHER ACTION

Current results

The World Bank (2006ajdicates that joint effts to reach the MDGare falling short.
Whereas the world was adarget to redce extreme poverty by tidy 2015, performance
varies among regions. Greatest progress hadibe¥&sia, especially irChina and India. In
China, between 1990 a@05, the number of pele living on less thablS$2 a day fell by
over 400 million. Inindia, the level of poveytfell from 36 percenin 1993-94 to 26 percent
in 1999-2000. Sub-Saharafrica was unlikely to meet thgoal (WorldBank, 2006b). The
2009 GMR again concludes trethough the global economidsis slowed progress, the
goal of halving extrem poverty between 19%hd 2015 remains withireach at the global
level based on current growthopections. The numbef people living in extreme poverty in
developing countries fell frorh.8 billion in 1990 tdl.4 billion in 2005 (ie., from 42 percent
to 25 percent of the poptian), with the decline beglargest in East Asia.

Progress has been madesome countries iAfrica. The World BanK2007b) repos that 13
sub-Saharan Africacountries have attad middle-income statusith another five on
course. Africa is the world’s thdrfastest region ithe pace of reforms teeduce the time and
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cost needed tstart a business (Worklank and IFC, 2006). Heever, the World Bank
(2007b) reports that more th&t4 million Africans—nearly twece as many as 1981—Ilive
on less than $1 a dayhirty-four of the wortl's 48 poorestountries, an@4 of the 32
countries ranketbwest on the UM Human Development Indeare in Africa. Most African
countries remain high-costigh-risk places to do busise (World Bank and IFC, 2006).
Africa receives onlyabout 10 percent of foign direct investment to developing countries.
Indeed, the earlgtudies on progress tovas achieving the MDGs were not encouraging.
Sahn and Stifel (2002) assespedgress on six MDGeelating to livingstandards in Africa
and painted a discouraging picture.

The Latin America and Caribbean regioegrby 6.0, 4.5 and 5.0 percent in 2004, 2005 and
2006 respectively because of higher export revenues and volumes resulting from high
commodity prices and world growth (WorBhnk, 2007c). The countries have achieved
significant progress in educatidn. Mexico, a project helpedcrease completion rates in
primary education from 66 percent in 1994680 percent in 2000-2001 in disadvantaged
communities in 14 of Mexico’s poorest state®wever, the region continues to face the
related development challengesmdreasing growth, while redung poverty and inequality —
some 106 million people (nearly 21 percenthaf population) live on less than $2 a day.

The 2009 GMR concluded that) current trends most man developmdrMDGs are
unlikely to be met athe global levelAlthough deaths ofhildren undefive declined
worldwide, to about 9 milliorin 2007, from 12.6 million ir1990, despite population growth.
Sub-Saharan Africa and, in some cases, Southaksikely to fall sharof most, especially
in the areas of ¢ld and maternal mortality, accessiasic sanitation,ral reducing child
malnutrition. The HIV pevalence rate has showsome decline in Aica but has risen in
some other regions. There is mdope in education. Whereg goal of universal primary
school completion would be missed @global basis, the attainmtewill be close. Again, the
largest shortfalls are likely to be inl&®aharan Africa and South Asia. The goal of
eliminating gender disparity in primary asdcondary education segttainabldy 2015,
although Sub-Saham&Africa is likely to fall short.

Major accomplishments were made in eatign. Enrolment in pmary education in
developing countries as a wikalkached 88 percent2007, up fron 83 per cent in 2000. In
sub-Saharan Africa and Southern Asia, enrolntareased by 15 pezntage points and 11
percentage points resprely, from 2000to 2007.

Several authors have recently asked: “Whét ise done?” with respeto Africa. Fagerberg
et al. (2007) ask: “Whgo some countries perm much better thaother countries?” They
identify four aspects of ecopetitiveness: technology, cagty, demand, and price. The
empirical analysis, based orsample of 90 counts on different levels of development
during 1980-2002, demoimated the relevance of teaology, capacityand demand
competitiveness fagrowth and development. Price competitiveness seems generally to be of
lesser importance. Deteriorating technology eaplacity competitiveness are, together with
an unfavorable expbstructure, the maifactors hampering many developing countries in
exploiting the potentiatio catch-up irtechnology anthcome. When unfarable geography,
nature, and climate add to te#ects of failing competitiverss serious problems may arise,
as exemplified byhe countries of diSaharan Africa.

Another common question is: “What can Afriearn from the more sgessful East Asian
countries such as China?” R#lian (2009) notes thaat the beginningf China'’s reform
period, it had a Igher poverty rate than Africa as aceld Within fiveyears that was no
longer true. He explains ho@hina escaped from extrempeverty. Whileacknowledging

that Africa faces constraints th@hina did not, therevere two lessons for Africa. The first is
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the initial importance of mductivity growthin smallholder agricture, which requires
market-based incéimes and public support. Tleecond is the role atrong leadeship and a
capable public administtian at all levels of governmeriolicy messages worth thinking
about in Africa include access $ound basic education aneadtth care, lower dependency
rates through lower fertility, g@ater internal market integiam, and greateopenness to
foreign investment and trade, consistent wittountry’s comparaterzadvantage. There are
signs of progress in Ata in most of thesareas but there is dtihuch to be done.

Need for further action
More work needs to béone to attaithe MDGs. UN (2010fonsiders the mogtressing as:

1. efforts to provide productive and decentpgoyment for all, including women and young
people, must be intensified

2. the war on hunger must be waged with more vigour

3. greater efforts must be made to gktchildren into school, espetlathose in rural areas,
and eliminate inequalities in educatidtased on gender andheicity, and among
linguistic and religious minorities

4. more should be done to reduce maternal atityt especially in sub-Saharan Africa and
Southern Asia, where not much progress has been made so far

5. much more should be done to bring improgeditation to the 1.4ilbon people who did
not have access to it in 200G (ae present ratef progress, the 2015 sanitation target
will be missed)

6. greater efforts must be made to imprdiie living conditions othe urban poor (slum
improvements are not keeping pace with thed-growth of deveaping country cities)

7. greater priority must be giweto preserving the naturals@urce base and to combat
climate change.

BUILT ENVIRONMENT, CONSTRUCTION AND MDGS
Nature and Potentialof Construction

The construction industryvhich creates the buignvironment, is ar@bly the main vehicle
through which the MDGs can bealised. The features ofelindustry may be used as a
framework to discuss the potential of constion in these regasdsee, for example,
Hillebrandt, 2000; Ofori2000). First, buildings and items iofrastructure aregital inputs for
economic activity (botiproduction of goods and @vrision of services)geading to economic
growth and increased incomes in the short amal, national development in the long run. For
example, the provision of Bool buildings (MDG2) and hetal facilities (MDG4 and MDG5)
as well as the houses that méet slum improvemerobjective in the Mienium Declaration
are all directly from construction.

Second, construction acily has extensive linkageffects, and stimulas activities in other
sectors of the econonigom which the industry obtains iisputs, such asmanufacturing,
commerce and financial (bankssurance companies) and bwess (lawyers, accountants)
services. This contributesrther to economic gwth and developménimplying that
investment in construction has significant nplier effects. Thirdconstruction provides
employment opportunities in tlierm of direct employment ithe industry and part-time

work. The firms adopt @xible recruitment prdices to attain greater flexibility. Thus,
construction workers are effeativonsumers in the economy, further stimulating activities in
other sectors and raising incomes generally. thogonstruction is lcation specific. Thus,

the employment generatiguotential and stimulation of the local economy can be realized in
all parts of the country.
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Table 2 The Millenium Development Goals and role of construction

Millenium
Development Goal

Contribution of Construction and Research
Implications

Indicators for Construction

Goal 1: Eradicate
extreme poverty
and hunger

* Effective and efficient production of building
and infrastructure

* Maximum linkages of construction to other
sectors of national economy to create stimuly
* Generation of employment opportunities
through appropriate choice of technology and
procurement

* Continuous development of industry.

s* Performance of industry,
company or project on key
indicators, such as time, cost,

squality, safety
* Features of construction in
national input-output tables
* Number of jobs created, avera
wages

je

Goal 2: Achieve
universal primary
education

* Design and construction of suitable school
buildings (in local economic, climatic contexts
* Contribution to economic growth and nation
development to create jobs for graduates

* Average corporate profits;
)profits on projects
al Estimate of total capacity of
national industry, and that of the
firm.

Goal 3: Promote
gender equality and
empower women

* Creation of job opportunities for women and

youth (MDGS8) at all levels in construction, withworkforce of industry, company,

close attention to working conditions on sites
pay and career progression

* Proportion of females in

project, at different levels
* Average remuneration of
employees of different genders.

Goal 4: Reduce
child mortality

Goal 5: Improve
maternal health

* Construction of hospitals and infrastructure
* Provision of job opportunities to generate
income.

* Same indicators as for MDGs 1
and 2.

Goal 6: Combat
HIV/AIDS, malaria
and other diseases

* Effective site management to avoid health
hazards

* |nitiatives to avoid spread of HIV/AIDS by
construction workers (through education).

* Industry, company, project
performance on health and safety
* Industry and company policies
and programmes on HIV/AIDS.

Goal 7: Ensure
environmental
sustainability

* Sustainable construction — cradle to grave
considerations of all @ects of construction

* Effective management of completed buildin
and infrastructure.

* Industry, company, project
performance on sustainable
jEonstruction — waste generation;
* Average scores in
environmental assessment of
buildings

* Energy performance of various
types of buildings..

Goal 8: Develop a
global partnership
for development

* Construction as a partner for development -+

study construction’s role in development in
order to enhance it

* Construction as a creator of wealth and less
a burden in imported inputs

* Research on, and develop, construction
industries in developing countries to enable
them to play a role in globalising economies
* Effective logistics of construction in

landlocked and small island developing states

* Effective construction technology transfer in
construction — from research to practice; from
industrialised to developing countries

* Partnership among industry, government,
researchers

* Global networks of researchers to study
matters on construction and MDGs.

* Same indicators as for MDGs 1
and 2.

of

D

Source of MDGs: United Nations http://www.un.org.org/milleniumgoals/images/mdgs_01.gif
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From the above discussion, ttenstruction industry ahits processes cdre a bottleneck in
the effort to realise 81MDGs. Therefore, the pacity and capabilitpf the industries in
Africa should be enhmced to enable them teliver a higher volumef output to meet the
increased demand from initiatives to realiseNtH2Gs, and to do so ia cost effective and
time efficient manner, and #high qualityand with overalvalue for money.

Built environment and MDGs in the literature

There have been studies)d some debate, oretleffects of initiatives to attain the MDGs,
and many of these relate to the items cikbiethe constructiomdustry in the built
environment. Fay et al. (20pHund that betteraeess to infrastructar(piped water,
sanitation and electricity) has a large and stasifiyicignificant effecin reducinginfant and
child mortality and isidence of malnuition. Ravallian (2007) disputes these findings,
guestioning the estimatirmmethods adopted. Hesalconcluded that (ctmary to the findings
of Fay et al.) there was coepentarity between basic iaBtructure and health care,
whereby at sufficiently high levets initial health care, impra@aments in basimfrastructure
reduce infant and dd mortality and tle incidence of malntrition. In response, Fay et al.
(2007: 930) highlighthe complexity othe situation and call fanore research. Li (2009)
added to, and confirmethe studies aroundéhworld which have siwn that there is a
significant correlation beteen children's developmesatd the neighbourhood built
environment in whiclthey are brought up.

The literature has long higghted the employment generation potential of construction
(Hillebrandt 2006). This poteial can be most effectively aésed througthe adoption of
appropriate procuremeapproaches and technologies. Geeattention shodlbe paid to
technology assessment and seta (see, for example, @ 2003). There is a potential
negative aspedf this potential. Studielsave found that construon sites andheir workers
contribute to the spad of mosquito-borne diseag®gayan and Neo 20Q7and HIV/AIDS
(Meintjes et al. 2007). Thus, wang conditions oniges should be impwved toreduce the
spread of diseases among the stdgs workers ad the community.

The literature highlightthe role of infrastructure in economic growth and development (Han
and Ofori, 2001 provida useful review)Fedderke et al. (200@nalysed data for South
Africa from 1875 ta2001 and found that ing&ment in infastructure leaglto long-term
economic growth botHirectly and indirectly, the ladt by increasing the marginal
productivity of capitalFedderke and Bogdi{(2009) note that empiritaxplorations of the
growth and aggregate productivity impactsnifastructure have lesm characterized by
ambiguous results with littleobustness. They ud®70-2000 panel datar South African
manufacturing and a range of 19 infrastruetomeasures and expéothe question of
infrastructure endogeneity output equationsChey conclude that controlling for the
possibility ofendogeneity ithe infrastructte measures renders thepact of infrastructure
capital not only pasive, but of eonomically meaningfl magnitudes.

The World Bank (2007a) mes that improving infistructure irdeveloping coumies is a key
factor in reducingpoverty and incresang growth; it is vital tdhe achievement of the MDGs
as it improves access to t@aand electricity, as well ashgmls, hospitals, and markets. The
World Bank (2007a) observes thb#\frica had attained infrastruare growth rates
comparable to those Bast Asia in thd980s to 1990s, it could haaehieved anral growth
rates about 1.3 percengher. Similarly, it is estimateithat the lack of investment in
infrastructure in thd990s reduced long-tergrowth in the LatirAmerica and Caribbean
region by 1-3 percentage points, and hindehe region’s abilityo compete with the
dynamic Asian economies (World Bank 2007d). Eiétral. (2008) observihat data from

the World Bank Enterprise Sweys show that indirect costs (related to infrastructure and
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services) account for alatively high shar®f firms’ costs in poor Afican countries and pose

a competitive burden on Atan firms. The higlndirect cost shares observed in firms in

poor African countries feect underlying fundameals which increasthe costs of African

firms relative to their competitors. These diffieces are significanttie difference between

the indirect cost levels faced by comparable Zambian and Chinese firms is almost equivalent
to the whole wage bill of the foner. Kinda (2010) uses firm-lel’data acrosg7 developing
countries to showhat constraints related investment climate aper foreign investment.

The results show #t physical infrastructuneroblems, financing constints, and institutional
problems discourage foreign investment. As investment climate constraints, he focused on
physical and financial inastructure problems iaddition to human céal and institutional
constraints. The main results show thapiaving physical and financial infrastructures
increases the probability oéceiving a foreign firm.

There are many recent examples of the econamdcsocial stimulus from investments in
infrastructure. Two World Bani007d) projects in Peru rehabilitated 13,000 kilometers of
rural roads, reducing travel time by areeage of 68 percent; and increasing school
enrolment by 8 percent and visits to heakimtres by 55 percenh Morocco, the
construction of an all-weather road in furemmunities increased girls’ primary school
attendance from 28 perden 68 percent. Gusakera et al. (2008) rethat whertransport
investments are made in relagly infrastructure@egions, the conseqguees extend beyond
growth effects to somegansformational changes. They estimate the direction and magnitude
of some of the transformational changasuced at the firm angousehold level using a
highway project irSri Lanka. They conclude that@region with limited public capital

stock, a highway improveent may potentiallynduce a dual structurahift: the emergence
of a new social and technioahvironment (or a new set e€onomic opportunities), and a
change in the pattern of relationships betwiaenenvironment and sociattors. The original
feasibility study of tle highway project forecagraffic growth of4-6%, driven by the
agriculture sector. Ireality, traffic grewby 10%, and economic @wth occurred by more
factors than predicted.

ADDRESSING MDGS IN BUILT ENVIRONMENT AND
CONSTRUCTION

Action has been taken to use constructiornvdigts and products ithe built environment
directly to realise th MDGs, especially MDGIEngineers Against Rerty (2006) identifies
opportunities to improvéhe delivery of sociallevelopment objectivdsy modifying the way
in which public infrastructure projectseaprocured. It suggesd that: (i) project
identification should be in lin@ith national,local or sector planand/or based on public
consultation; (ii) the whole lifeycle of the projecshould be considereturing planning and
design, and a maintenance stggtdeveloped; (iiisocial objectives shodlbe identified at
the planning stage and fed irdesign; (iv) funds should betsaside in thdudget for the
realisation of social objectives; (v) an appriate procurent approach to deliver the
specified social objeates should be chosefvj) the bidders’ social performance and
capacity to deliver social obligahs should be considered; (viontractual olgjations must
be monitored and enforceldrough incentiveand/or sanctions; andiify social performance
audits should be conducted with game rigour as financial audits.

The ILO (2006: 3) suggéesthat municipalitieshould launchnvestment policies and
programmes with the following elements: €mployment-intense infrastructure
development for upgradinunplanned settlemenand rehakiiating facilities for people
affected by disasters drwonflicts; (ii) provison of social infrastucture for accessibility,
water, health, education, marketshabilitationand preservatioaf nationalheritage; (iii)
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organisation and association building, negaiaand contracting capacity building for
communities and informal ecomy operators, and support&MEs; (iv) provision of
support to local governmentsommunity groups and theipate sector in pro-poor
procurement and community conttimg; (vi) reviewof the local regulatty environment to
improve their impact ojob creation and the quality fbs created; angVii) integrated
employment and environmental impassassments of urban investment plans.

The WBCSD (2005) showcasewvsgl programmes and projeatswhich some of its
member companies are takiagtion, moving begnd philantrophy andorporate social
responsibility tabusiness relatiohgps. For example, underdfiHouse-for-Life” programme
in Sri Lanka, launcheth 2005, Holcimthe leading cement provida the country, has
formed a partnership with Cleyco Grameen (a microfinandgestitution) to address the
housing needs dhe poorest citizens. Mio-entreprenesrborrow money tbuy a home
designed as a shophous#ich provides each faiy the premises toun a business. Holcim
provides the initial funds and technicalllskiand Ceylinco administers the loan.

Gibson and Olivia (2010) noteaghwhereas accessitdrastructure isdentified in some
studies as a factor thatfects non-farm rural employmeautd income, less attention has been
paid to the constraints imposed by poor qualifyastructure. Thewnalyse data from 4,000
households in rural Indonego show thathe quality ofroads and electrity affects both
employment in, and income from, non-farmezprises. The resul&ipport the view that

poor infrastructure constrains rural non-farm gmises. Moreoverthere is a negative effect
of poor quality infrastucture. Thus, there would be gafnsm development strategies that
improve both the access and the quality afural infrastructure.

Davidson et al. (2007) m® that it has &en widely acceptl by polcy makers, actors and
researchers that the key tafpemance in low-costousing projects ideveloping countries
lies in community participationhere is a continuum gfossibilities of pdicipation by users
or beneficiaries in post-disasteconstruction projectsit one extreme, ass are involved in
the projects only as tHabour force, wheras at the othethey playan active role in
decision-making and project management. Fe@se studies of godisaster housing
reconstruction projects (one each in Coldardnd in El Salvadgand two in Turkey)
illustrate this continuum. Téir study shows that the paipation of users in up-front
decision-making (within t project design andaining phases) leads positive results in
terms of building process and oames. Lyons (2009) ned that postlisaster reaastruction
often fails in its stated objéees and these failures may traced to tk centralizing
approaches generally taken to reconstructitemnanalyses two maimousing reonstruction
policies adopteth post-tsunami Sri Lizka. He found that thowner-driven programme
performed better than the dorassisted programme by pramiog more houses, more
quickly, of betterconstruction quality, andt less cost. Space standaveere generally better,
and the designs, layouts and lb@as were more acceptablelieneficiaries. Infrastructure,
services, and amenities werenmoeadily providedo the sites. Thdonor-aided programme
fostered a culture of dependency among beiagies who played no active role in the
development of their own futures,chdid not meet its own objectives.

Recent built environment reseach and MDGs in Africa

Two recent research studies dersivate many of the objective$this pape relationship
between the built environment and the MDG® akconstructn projects ath process to
attain MDGs; and the role of built enviroent researchers in studying the MDGs and
helping to attaithem. In the first projeciylajale (2008) premnts an action search project
that aimed to improve the living conditioasd lives of the urbapoor in three slums in
Kitale, Kenya. The project set bio test whether a particigay planning approach and the
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creation of partnerships between slum comitimesmiand the public, prate and NGO sectors
could build local capaty to assess and ads the needs of slutivellers through slum
upgrading. He reaamended that there should be edipnated policiesand action on
employment creation throughntigipatory urba planning, partership building and working,
and slum upgrading.

It is worth discussinghe second project some detail. Jason (200@)esents a study of
informal construction workers in Dar es Satg Tanzania, to sholow social dialogue was
used in finding sloitions to the problemsncountered ithe informal sector which is
important for urban development. At wohkgs organized by thwoject, the workers
expressed the view that mosnstruction projectare available irthe government sector but
they cannot access thenchease theyack official recognition. They rguested: (i) assistance
to form an umbrella organizatida fight for official recognition; (ii) government to set aside
a proportion of its developmefitnds to procure products and\gees suppliedy informal
construction workers; and (jithe policy of usig labour-based tboology should be
extended to the nnatenance of Wran infrastructure toreate opportunitie®r employment in
urban areas. The 38aups subsequently foed an umbrella orgezation. The government
changed some policies to accommodate the nefatie informal construction workers. For
example, the Contractors Registration Board developed a new category for informal
construction workers with eligility to bid for works worth up to Tsh75 million (about US
$75,000). The national eational trainingnstitute, through the sial dialogue process,
developed a course for infoainconstruction workers. Alsohrough sucldialogue, one
foreign company in Tarania requested the bmella body for a datase of its member
groups to it, sahat it can seleaworkers from it.

RESEARCH AGENDA

In Table 2, the researdimplications of the aspects ofrtgtruction and the built environment
which relate to the MDGs amaitlined. More subjects for remeh are considered in this
section. It is necessary for constructiose@& chers to undertake work on the MDGs
themselves from the perspective of constructiororder to contributéo the development of
suitable objectives and targefsar example, Sanusi (2008jeampts to comibute to the
discussion on the man developmenndex (HDI) whid is a popular mesure of human
well-being, usedy academics, policy makers, goveents and developamt agencies, and
applied in ranking counes annually. Tl index has been criti@d on manygrounds so
efforts are being made to widen the scopissies it covers. Theusty examines housing
facilities, housing adpuacy, housing space andidavaste disposal gzart of issues that
affect human development. While the pessson of these anities by households
contributes to human development, their abseniteonstitute some form of deprivation.

As an over-arching ai, each research studwp the built environmnt should seek to
consider, among its objeets, the extent to which the findigwould have an impact on the
realisation of relevarDG targets. Ofori (2007nade this plea @& conferencén the UK

but it was not warmly receive®&ome of the points ised by the participants felt that the
MDGs were illegitimate and p@nizing impositions by outders; researchers should be
allowed to have thefreedom to explore; ahfunding agencies hawbkeir own requirements
which do not relate to the MBs. Built environment researchénsdeveloping countries do
not have the luxury to be l#bto detach theselves from theinations’ needs.

There should be resedwron the direct reteonships between construction activity and some
of the MDGs. Some relevardpiics include: (i) te relationship between construction activity
and economic growth and development; (i§ thfluence of various individual types of
construction projects, sh as a road, a bridge a school, on econtic growth; (iii) the
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forward and backward linkages between constnand other sectordf the economy; (iv)

the amount of employment geaged by a unit of dierent categories of construction work;

(v) the relationship beteen improved construomm industry pedrmance and attainment of
relevant MDG targets; (vi) the importance of informal sector in # construction industry;
(vii) employment generain in construction itboth urban and rural arggviii) stakeholder
consultation and involveemt to enhance benefits from construction projects; (ix) the impact
of foreign developrant assistance on@womic growth, and etstruction industry
development; (x) effective public-private anddign-local partnerships; and (xi) effective
technology andtnowledge flows.

CONCLUSION

Despite the debate on theppaopriateness, the MDGs ardeneant goals with provide a
framework and benchmariksr the developmergffort in African countriesThe task of
attaining the MDGs is immense atigk time is short. The poorestuntries are in a group of
35 “Low-income Countries Under Stress” wiitare home to almost 500 million people,
roughly half of wlom live on less than@ollar a day. These couids face poor governance,
conflict or post-conflittransitions, and a multiplicity gfroblems that makthe achievement
of development resulggarticularly challenging(IEG, 2006: 18). Manyf these countries are
in Africa.

The construction industriyas a critical roléo play in efforts taattain the MDGs. The

industry should providealue for money for soety by producing costfiective, high quality,
durable and easy to maintain binigs and items of iinastructure in thenost time efficient

and sustainable manner. It should use procant@nd project management approaches that
enable construction activities to provide thaximum stimulus and spin-offs in the local
economy, and employment opparities for tle community.

Researchers in construction ahe built environment should giy®iority in theirwork to
how the constructiomdustry can benabled to help realise tMDGs. A strongpartnership
should also be establishedaach country amongdustry, governmenthe community and
researchers tpursue the developent of a strong and efficienonstruction industry. There
should also be a global paership among resedrers and practitiome to engender the
development of the construction irgdties in develping countries.
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AND RESPONSIBILITY OF CONSTRUCTION
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The aim of this presentatiaos to explore the role(s) of construction management
(CM) academics as agentsabfange and to highlight sométhe issues involved in
producing both relevarand rigorous resech outputs.

It would be naive to assuntigat researchers in construction management share the
same ontological and epistemologicatgpectives regardgthe methods they

mobilise and the products that their workngeates. One important distinction is that
between rational/instrumentadodes of research rooted in the sciences and
engineering ‘the engineering model’ andrmsubjective and qutdtive approaches
appropriated from disciplirsesuch as sociology ‘trenlightenment model’. The
engineering model positions research asaéng something ‘tref about the world.

The intention is that by reaéng something of reality, tools to help can be developed
and implemented to predidgtmprove or exploit it. Irother words, research is
considered to develop new policies, techegjand forms of practice or evaluates how
well they work. In terms of this model tfiadings of CM researchre to be applied
and implemented anddlexpectation is that they Wbe widely applicable in
predictable ways with identifiable and bénoial results. Thiggoes equally for

research on thstrength of partiglar materials as it dodsr economic modelling of
construction processes. By contrast, tHegatenment model eschews the notion of a
single objective realityn favour of seeking to understhhow different realities and
perspectives are locally cditated. This sort of resech targets how meaning and
values are derived, how the interactionsMeen actors and material artefacts develop
as they occur, and the prizets and ideas that emergem them. Any claims for the
utility and applicabity of knowledge or irsights generatefrom this typeof research
would tend to be more modest than #hasthin the harder engineering paradigm.
There is little expectain of wide generalisability agasily transferablessults. As an
applied field constri@mn management igopulated by researctsesubscribing to both
of these ‘models’. Accordinglthere is no reason to expect universal agreement over
how the products of search contribute tacademic or pradibner knowledge. It
serves little purpost® go into a lagthy discussion hemegarding whether this
diversity is a good or a baditly. What is important thougk to distnguish between
the two. Failure to do so can lead to mipes to ascribe impahce and relevance to
research outputs in contextswhich they have little déaring. CM academics have a
responsibility to mie clear what can and cannotdmncluded from their research
findings.

Any discussion on the role &M research in shaping and developing an agenda for
change in the constructioncter must be groured! in that research outputs could
benefit individuals, singleifins, sectors, ‘industry’ aswhole, ‘the economy’ or
‘society’ at large. The ducts of research and theneficiarieghereof cannot
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therefore be conceptiised as unidirectional or symmetal. At each of these levels
multiple perspectives co-existhis can lead ta host ofphilosophical and ethical
problems. There is, for exangpla need to ackndadge and discugke implications
of academic research offeg advantage tone constituency at the expense of
another. Indeed, questionsmain over who the ultimate beficiaries of research are
supposed to be and who midig denied any advantageeghed. The mition taken
here is that for CM scholats impact on tk construction seor there is a need to go
beyond mere academic accommumalaof, and orientatiotoward, industry needs.
This involves challengg business and societal expectations and requires a process of
mutual re-alignment of rearch aims and objectiveghe importance of producing
academic insights that ardeeant partly because they are not constrained by the
immediate pressures of businesgolicy cannot betressed enough.

It is clear that the criterihat CM researchers need tma with are different between
the landscapes of acaderaiad industry. Withiracademia, established reputational
sources of credibility are uedpinned by a digplinary stricturing of knowledge and
peer review. As suchudgements of academic outpuievolve aroundhore or less
internally consistent and relatively homoges structures. Theastis of research
outside academia is much macheterogeneous. Credibility is conferred by multiple
external groups, includg researctfunders, industrgpokespersons, practitioners and
at times ‘the man on the street’. Imgeal, credibility comes from the practical
implications of the research outputs. Particular importance is given to its utility as a
resource for controlling, fluencing or understanding bosss arenas. However, the
relevance of, for examg] a best practice guide is edsyascribe if the engineering
model is the perspectivekien. Judging relevance froam enlightenment model
perpsective involves more involved discussioof the sorts of aatexts in which the
generated research put has to make sense. The valece of reseah should be
judged on the basis tibw well research dputs are able satisplural demands and
gain credibility in different locations. Relance should not be equated to the narrow
ability to solve ndustry problems.

It is worth pointingout that academic resech is just one possible route to new
knowledge production, with othetgpically including consultancytraining, and using
the skills of in-house staff. Academic®drest off not trying to fill all the roles.

It should not be forgotten dlh research is nadhe only, oreven the main, activity of
universities, either practicallgr economically. €aching is centrdb a university’s
success, and competition fattracting students is fiee. This brings with it
inconsistent demands regarding the focuseséarch and dissemaition of outputs.
Academic teachers and researchers arectsgé¢o respond tnew and emerging
problems and to engage with current rmademic prioritiesAt the same time,
academic institutions aregected to provide a relatively stable platform of
knowledge (i.e. text-boolearning) in digestiblelminks, which informs and
sometimes even constitutes the activitieepf@ms and contexts afonstruction’ and
‘construction management’. There are tensibetween traing student$o become
effective practitioners, and firovide an academic education.

What | would want to argue for is the iotluction of more critical perspectives to
research in CM. Within thacademic community criticism is most legitimate in the
context of assessirge rigour and validly of knowledge clans put forward as
contributions to digplinary developmentMost researchers shautluring the course
of their workboth be critics and beriticised. If researcherhave reasonable doubts
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about the validityof knowledge claims made by otkehen tley should put forward,
and justify, their criticisms. However, sucthiticism should not beroffered just for

the sake of being ‘criticaln some ontologicabr generic sensey to discredit

individual researchers or spic lines of argument or perspectives being pursued.
Criticism is a means and not an endattilitates the poshility for collective

production of new ideas, approaches andtmes, and most impondy it helps to
recognise the limitations of all forms of raseh and the possiliy of alternatives.

CM academics can also play important role outsidde academicommunity in
guestioning and critising professionals and policy makers. Critical perspectives can
encourage practitionets reflect on theiown actions and assutigns, in order to
better judge their expedience and to considieer ways of thiking and acting. It

could also encourage them to take seriously a broader range of considerations than
those that their professionaérspectives might encoumgrhrough more actively
engaging in critical resgch CM academics can play an important role in
counterbalancing telencies towards inertand self-interest inrganisations of all
kinds. This is equally true iterms of criticism of poli@s and policymakers. Through
offering critique of the factual assumptioms which polcies are based academics can
make valuable contributiorte policy. Value can also be derived from drawing
attention to the assumptiondatng to the consequencestlare likely tafollow from
various actions and the likegffects on relevardgents. However, is important to
remember that the effects of criticismght not always be beneficial. Policies and
practices cannot be owpletely separated from judgemenggarding their desirability.
Commonly they are the results of tradésdetween a host of perceived values,
different perspectives and political fashiomus, whilst a vergtrong case can be
made for a more active engagent in public sphe by CM academicthere is also
reason to be cautiours giving sgecific research oputs too much weight!
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WRITING A SCIENTIFIC ARTICLE

Dr Chris Harty *
School of Construction Management and Engineering, University of Reading, UK

Regardless of the stage of yaareer, the abiljtto write papers for publication is a
crucial part of your toolkit as a researched academic. But it is not something which
necessarily comes easily, quickly, but rather a skill wich needs to be developed
and which improves over time and with pgree. Whilst there i$10 single ‘winning
formula’ - different audiences and outlets require different formats and ways of
presenting your research €tle are some rules of thbrwhich can serve to focus

your writing and make a paper flow.

The aims for thevorkshop are:
x To describe some of tecigues you can use to ingue your writing skills

x Gain more understandy of the format and structuoé scientificpapers through
analysing published work

x Reflect on the writing prmess and the key challeng#soth producing high
guality work, and géing papers published

In the session weill first look at some more genériaicks and tips which are useful
in developing your wting skills. Secondly we deconatit the format of an article,
and look in detail at speaifaspects of structure and content which can be applied
across different types airticle. The final part of theession will take the form of
guestions and discussi around some of thgarticular aspects afriting scientific
papers that you may be facing.

Writing is a journey which extends rigatross our careers.ista necessity, but
should also be a rewardjrand enjoyable process.
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A FACTORAL STUDY OF ACCESSIBILITY
REQUIREMENTS OF PARAPLE GICS MOBILITY IN A
BUILT UP ENVIROMENT

Festus Ashiedd and Anthony Clement Igboanugé
Department of Production Engineering, University of Benin, Benin City, Nigeria

Whereas the growing public concern about the need for design and development of
paraplegics’ mobility aids such adeelchairs and monocoques had received
considerable attention of researchers waride in recent years, and whereas in the
industrialized nations these effortsvbaevolved into well-planned, built-up
environment suitable for use of the aids; wisere, especially in Nigeria, the issue
appears to have remained a daunting challenge. This paper seeks to examine various
variables that hinder or facilitate paraplegics accessibility to public buildings in
Nigeria, especially storey buildings, up to the point of service delivery. To address
this problem, this study introduced a survey approach, incorporating the method of
Rensis Likert's attitudinal scale, to geag respondents’ data matrix that was
analysed with Principal Component Analysis (PCA) using statistiXL software.
Spectacularly, our model clustered the gaofwariables, each weilding significant
loading on a factor, into nine distinct factors which were creatively labeled:
accessibility enhancers, inclusive designdtgion, mobility difficulties, utility of

mobility aids, user-friendliness of systems, utility of monocoque, social welfarism,
helpfulness of inclusive design and, person centricity design. Furthermore, our
findings provide support for the notion that the proposed monocoque is an imperative.
The paper concludes by suggesting that the outcome of this research is needful and
helpful to Town Planners, Architects, Human Factors Engineers (Ergonomists), Civil
Engineers, Social Workers and, especially the Council for the Regulation of
Engineering in Nigeria (COREN), in osociety’s effort to whittle down the

perceived mobility challenges of the paraplegics in Nigeria.

Keywords: paraplegic, monocoque, rampjthup environment, caregiver, surrogate-
variable.

INTRODUCTION

The design of publisidewalks and buildings in Nigerappears to have been made
without due consideratioto the demands die disabled, especigithose with lower
limb deformity (paraplegics). This appar@versight and lapse judgement on the
part of Government has made it quite difili for paraplegics ilNigeria to access
public buildings ugo the point of sefiee provision such aacquiring education in
public schools, seeking healthre in public hospits, play or watclgames in stadia,
moving in streets withouhe assistance of iivers. The prdbm posed by the
seeming negligence adverselfect mobility of abouR3 persons pel000 population
in major cities in Nigeriancluding the Federal Capité@kerritory (Abug) which has
the least population of disked (Odufuwa2007). Evidentlythe population of
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paraplegics in Nigeria is ststically significant that duattention need be given to
their plight by adoptig inclusive degn in built-up environment.

A literature review demonstrates that mauhors have used qualitative methods,
percentage distribution, correlation andression statisticaéchniques, see, for
example, Hamza and Da@2005) as well as Odufuav The proposed approach,
besides presenting model insive designs that meet &lhds of users requirements
for both public sidewalks ahbuildings, identified the key factors that hinder or
enhance mobility of paraplegg. The factors were subsequently transformed into
metric variables to facilitate mathematit@ctability. The approach further employed
PCA to summarize or redutiee large number of scalkems (variables) affecting
paraplegics into fewer dimensions (factdfgs, j = 1, 2, ...,9)to achieve parsimony.
The factors were creativelyddaled, interpreted ahused as decisicgupport tools for
policy development.

Odufuwa thereof notethat it is unconscionableahdespite thaigh rate of
population of disabledersons in Nigerianities, the governmemind citizens offer
little or no promise to thitess privileg@d group, stressingahit is becoming
increasingly difficult for thedisabled in Nigeria to have sustainabliévelihood. He
attributed the hardshjpo a large extentp their inability tohave access to basic
facilities.

Although the literatur@bout the welfare gfaraplegics in Nig#a is deficient,
elsewhere numerous authors have documeagsidtive technologipr user group that
includes disabled and oldergpe. It is generally believed that accessibility is a key
transportation element and isliaect expression of mobilitgither in terms of people,
freight or informatio (Rodrique, 2004). M@over, a number dtudies (Focas, 2000;
Huby and Burkitt, 2000; Shismith, 2000 and Trac, 2000)gaied that iability to
access transport can leadpople missing out jobs, edation and other social
opportunities.

Also, various studies lkdeexamined users’ peeption of wheel chair styling, design
features and their appeal. Some of thevant studies include: Thomas (2001),
Newell (2003), Pockney (2003ennington et al (2003), k¢es and Clarkson (2002),
Gheerawo and Cassim (200Bpckney (2003), Porter (20038Browning et al (1996),
Close (2001), Cassim (20032)03b), Allen (2004), Fiel(2003), Pockney (1999),
Barber (1996), Warwiclknd Cavallaro irKenningtonedition (1998).

The aim of this studsherefore is to providdesign guidelines for inclusive designs in
sidewalks and hallways leading to publicltings. The study alsaims at using the
PCA statistical technique to stipact, from a gamut of factors, the surrogate variables
that would be helpful in caying out concurrent (simultaneous) engineering design in
the course of development of ramps, Wwalfs, mobility aidsn order to achieve
paraplegic centricity. Perhgapn no other modeling endeaur is the use of PCA seen
more than in data reduction and sunmynahich is most helpful in policy

development. To achieveduresult is beyond thecope of ungphisticated

techniques.

METHOD

This action research was dad out in Nigeria whiclis a West Afican Country
having a population of about 14@llion with anassociatedranual growth rate of
2.8% spanning ove350 ethnic groups (NPR006 and Pyke etl, 2003). The target
population for this studgre the paraplegics Migerian cities. Fothe survey aspect
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of the study, Edo state wasedlsas a purposive sample.€l$tate is located at the
transit nerve centre of the natiand that is exactly why i referred to as the ‘heart
beat of the nation’ Many ethnic nabnalities reside there including foreigners. A
random sample dfO paraplegics and fgrpersons from academia were administered
with questionnaires crafted with twenty of2d) scale items @riables) describing
attributes relating to fittig job to paraplegics (FJP) gnarp contrast to the present
Procrustean approach of fitting parapledagb (FPJ). The scale items are detailed
in Table 1. The target rpendents were briefed and delbed before and after the
administration of the inaiments respectively tassess content validity.

Table 1: Twenty-one scale items (variables)accessibility and mobility of paraplegics

Iltem  Scale Item Item Scale Item Iltem Scale Item

No No No

1 Usefulness of 8 Unavailability of 15 Alternative power
monocoque ramps supply cost

2 Usefulness of built 9 Utility of electric 16 Effectiveness of ramp-
environment wheelchair handrails

3 Utility of monocoques 10 Panacea to paraplegi Accessibility

challenges restrictions impacts

4 Consequences of 11 Standard ramp design 18 Accessibility of built-
mobility limitations up-environment

5 Usefulness of assistive 12 Usefulness of 19 Government lip-service
technology anthropometric data

6 Importance of inclusive 13 Wheelchairs user- 20 Difficulties in hand rim
design unfriendliness propulsion

7 Effective legislation 14 Dearth of ramps 21 Power failure induced
towards inclusive design inoperability

The questionnaire wasaled with 7—piot Rensis Likert's attitudinal scale which
enabled respondents’ respomgions to be transformedtcmetric variables that
measure the degree of possessibattributes. These weseibsequently collated as
data matrix which served as input to @A that followed. StatistiXL software was
used to generate correlation matrix, factor matrix, parameter estimates. Surrogate
variables were highlighted from the factor matrix which yielded 9 factors. The
unrotated factor sre earlier obtainecbuld not lend itself teasy interpretation and
so varimax rotation becamgpedient. We did thibecause we already know that we
are at liberty to make any Bar transformation of th@étor space without affecting
the fit of the model. Thusince the factor $otions are orthogonathe factors are
independent. Factor loadingsthe factor matrix showing remarkable departure from
0.500 were disregarded. Moreover, latent rdgerion was appliedt requires that

any individual factolaccount for the variance af least a single vatble if it is to be
retained for interpretation

It is important to observe that factoralyilaf the correlation matrix was examined by
visual inspection of the correlation matrit revealed suliantial number of
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correlations greater than30. thus suggestintpat the PCA is applicable. The
following assumptions about &@r Analysis were made:

There were no departures from :

x normality (shape of data distribution for individual metric variable)

x homoscedasiticity (equal dispersiofwvariance across variables), and

x linearity (columns of data matrixeseen as column vectors with linear
characteristics), which can diminish correlation.

Finally, the model design of hallways aranps were carried oby making reference

to Human Factors Design Handbddoodson, Tillman and Tillman)

RESULTS

Table 2 shows the unrotatéattor solution space. Né orthogonal factors were
extracted. By examining the unrotated faat@trix we note tb need for a factor
matrix rotation. Accordingly, Table 3 dejs the varimax rotated factor loadings.

Table 2: Unrotated factor loadings

Variabl  Factor Factor Factor Factor Factor Factor Factor Factor Factor Communalitie

e No 1 2 3 4 5 6 7 8 9 s

1 0.273 -0.143 0.213 -0.159 0.478 -0.135 -0.611 -0.156 -0.298 0.898
2 0.208 -0.225 -0.202 0.018 -0.192 0.724 0.058 -0.111 0.444 0.909
3 0.566 0.019 -0.145 0.400 -0.230 0.333 0.233 0.209 -0.348 0.886
4 0.454 -0.366 -0.360 0.146 0.305 0.109 -0.243 -0.035 0.382 0.803
5 -0.177 0.260 0.586 -0.502 -0.250 0.149 0.212 -0.032 0.261 0.893
6 -0.212 -0.069 0.332 -0.479 0.028 0.206 -0.342 0.513 0.086 0.821
7 0.620 -0.421 0.201 0.045 0.294 0.432 -0.164 -0.002 -0.043 0.905
8 0.481 0.112 0.304 0.576 0.101 -0.098 -0.180 0.379 0.136 0.882
9 0.369 0.357 0.597 0.184 -0.036 -0.226 -0.053 -0.296 0.174 0.827
10 -0.252 -0.422 0.669 -0.006 -0.133 0.371 0.047 -0.221 -0.243 0.955
11 0.493 0.532 0.108 -0.465 0.034 0.167 -0.098 -0.263 -0.062 0.866
12 0.382 0.142 0.550 0.169 0.201 0.209 0.368 0.007 -0.219 0.764
13 0.463 -0.280 0.376 -0.159 -0.316 -0.297 -0.234 0.157 0.269 0.799
14 0.059 0.304 0.220 0.107 0.660 -0.207 0.396 -0.044 0.255 0.858
15 0.608 0.571 -0.125 -0.060 -0.250 0.037 -0.018 0.179 -0.150 0.833
16 -0.008 -0.384 0.125 -0.289 0.256 -0.087 0.360 0.637 -0.039 0.858
17 0.514 -0.164 -0.333 -0.621 0.165 -0.105 0.121 -0.058 -0.211 0.888
18 0.349 -0.675 0.173 0.093 -0.105 -0.384 0.288 -0.157 0.067 0.886
19 -0.051 0.738 -0.146 -0.081 0.511 0.226 0.075 0.079 0.126 0.914
20 0.433 -0.457 -0.203 -0.357 0.155 -0.047 0.325 -0.181 0.062 0.734
21 0.669 0.362 -0.151 -0.172 -0.462 -0.211 0.036 0.088 0.063 0.902
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Factor loading irthe factor matx that are considered asiddling (neighbourhood of
0.500), substantigheighbourhood of @00) and meritoriosl (neighbourhood of
0.900) were highlighted, reteed and interpreted. Tab# shows the eigenvalue.

Table 3: Varimax rot@d factor loadings

Variable Factor Factor Factor Factor Factor Factor Factor Factor Factor Communalities
No 1 2 3 4 5 6 7 8 9

1 -0.049 0.062 -0.091 0.092 -0.043-0.934 0.028 -0.005 -0.008 0.898
2 -0.012 -0.876 -0.075 -0.119 0.059 0.249 -0.200 -0.082 -0.104 0.909
3 0.387 -0.181 0.018 0.352 -0.0170.183 -0.206 -0.024 -0.708 0.886
4 0.051 -0.673 -0.137 0.449 -0.167-0.244  0.142 0.008 0.136 0.803
5 0.051 0.056 0.028 -0.918 0.004 0.148 0.095 0.114 0.019 0.893
6 -0.048 -0.061 0.170 -0.430 0.117 -0.279 -0.209 0.661 0.169 0.821
7 -0.015 -0.576 -0.149 0.081  -0.190-0.495 0.004 0.128 -0.497 0.905
8 0.327 -0.146  0.582 0.278 -0.261-0.203  0.317 0.136 -0.332 0.882
9 0.297 0.081 0.309 -0.347 -0.291-0.244 0.435 -0.381 -0.194 0.827
10 -0.591 0.000 0.085 -0.499 -0.226-0.128 -0.284 -0.031 -0.448 0.955
11 0.576  -0.069 -0.279 -0.419 0.283-0.343 0.114 -0.226 -0.116 0.866
12 0.066 0.032 0.029 -0.213  -0.042-0.093 0.353 0.013 -0.760 0.764
13 0.345 -0.135 0.099 -0.220 -0.708-0.242 -0.040 0.191 0.080 0.799
14 -0.079 0.083 -0.035 -0.015 0.132-0.002 0.904 0.027 -0.092 0.858
15 0.861 0.022 0.007 0.013 0.174 018 -0.029 -0.060 -0.238 0.833
16 -0.143 0.084 -0.248 0.024 -0.1680.100 0.147 0.831 -0.132  0.858
17 0.339 -0.037 -0.827 0.080 -0.044-0.235 -0.031 0.156 0.010 0.888
18 -0.135 -0.038 -0.292 0.131  -0.8530.043 0.104 -0.019 -0.152 0.886
19 0.206  -0.036 0.043 -0.053 0.786 -0.022 0.496 0.021 0.037 0.914
20 0.022 -0.263 -0.733 0.076 -0.316-0.017 0.112 0.072 -0.058 0.734
21 0.909 -0.009 -0.117 -0.042 -0.1970.097 -0.045 -0.100 -0.014 0.902

We note that eigemlue of unity (=1) set the threshold faletermining the candidacy
of variables to be tained in the factospace. Figure 1 depicssandard design for
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public sidewalk (hallway) whd figures 2a, 2b, 2@d and 2e showtandard ramp
design specification fdvlonocoque users.

Table 4: Explained véance (eigenvalues)

Value Factor Factor Factor Factor Factor Factor Factor Factor Factor
1 2 3 4 5 6 7 8 9

Eigenvalue 3.537 3.089 2.388 1.9821.832 1583 1414 1.235 1.024
% of Var. 16.843 14.710 11.372 9.4388.721 7.539 6.733 5880 4.878
Cum. % 16.843 31.553 42,925 52.3681.084 68.623 75.357 81.237 86.114

Value Factor Factor Factor Factor Factor Factor Factor Factor Factor
10 11 12 13 14 15 16 17 18

Eigenvalue 0.728 0.657 0.487 0.4630.221 0.207 0.076 0.056 0.020
% of Var. 3.467 3.130 2.319 2.206 1.052 0.985 0.364 0.265 0.093

Cum. % 89.581 92711 95.030 97.23B8.289 99.274 99.637 99.902 99.996

Value Factor Factor Factor
19 20 21

Eigenvalue 0.001 0.000 0.000
% of Var.  0.004 0.000 0.000

Cum. % 100.000 100.000 100.000

Figure 1. Wheelchair/monocoque Ramp Design in a B