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Preface

Sustainable futures issues are expected to be looked at in a very integrative and holistic way
in addressing the three sustainability pillars namely technology, environment, and
economics taking into consideration future studies and changes within the global context. A
platform has been provided to discuss the most serious problems affecting sustainable
futures in many countries in the world. Specialized researchers and practitioners shared
their views and made their contributions in a range of subjects related to sustainable futures.
Decision makers, researchers, and practitioners, interested in the subjects of sustainability,
futurology, energy and scenario planning will need to integrate their efforts in order to
provide state-of-the-art research findings for the benefit of academic institutions,
government departments and private sector organizations on such topical and important
areas. This conference provides an opportunity for researchers and practitioners to share
best practices, develop and promote a network of experts who are passionate about the

future and its sustainability.
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Citizens of Tomorrow: “A New Common Sense”
Deploying Strategic Foresight to Promote Anticipatory
Leadership

John Ratcliffe
Hillbreak and Futures Academy, United Kingdom

Abstract

This paper advances the view that the trinity of challenges facing sustainable futures for the
world’s citizens of tomorrow, towards 2050, in the fields of Technology, Environment and
Economics are largely threatened by a lack of proper leadership and enlightened education.
Such guidance and instruction should be equipped and framed to guide communities along the
perilous pathways of change towards preferred futures in a common sensical way that is widely
understood, mostly accepted and generally put into practice. It does so by posing five crucial
questions. Where do we want to be? Where are we now? Where are we going? What might
happen? And, what must be done?

Given the scale, complexity and time-horizons involved, the paper concludes by proposing
that the common thread weaving throughout the connected issues of Technology, Environment
and Economics towards “Sustainability” is the fundamental aspiration of “Transforming
Education” towards a more imaginative, systemic and foresightful mind-set supporting
“Anticipatory Leadership” at all levels and across all sectors of humankind. A new common
sense.

Keywords: Strategic Foresight, Leadership, Sustainability, Sustainable Futures, Technology,
Environment, Economics, Education.

1. Prelude

Almost half a century ago, as a young academic in Oxford, I was privileged to attend a lecture,
and later a lunch, with the man I now regard as being perhaps the only true ‘genius’ [ have ever
met. At the lecture he portrayed the Earth as a spaceship flying across the cosmos having a finite
amount of resources with no chance of resupplies, and also spoke about “Anticipatory
Leadership”, to which we shall return. At the lunch, he left me with two thoughts that changed
the way I viewed the world—then and now. First, he advised: “Everything affects everything
else”. And second, he suggested: “Small things can have large effects”. Prosaic, yet profound.
That was Buckminster Fuller. Ever since, | have proselytized the primacy of taking an holistic
approach to the analysis of any issue that focusses on the way in which a system’s constituent
parts interact and interrelate, and how particular systems work over time within the
framework of larger systems. Probably more than ever, indeed, I presently promote the study
of complex problems, policies and projects through the disciplinary lens of systems dynamics.
In similar vein, following the familiar injunction of George Santayana (1906): “Those who
cannot remember the past are condemned to repeat it”, an innate sense of historicism has
invariably led me to revisit and review the past before I explore and envisage the future on
behalf of clients seeking a forward strategy. Foresight, thus, is dependent not just on insight,
but also on hindsight. With this in mind, I remain somewhat sceptical when reading repeatedly
that we live in: ‘extraordinary’/ ‘singular’/ ‘fractured’/ ‘revolutionary’/ ‘disruptive’/
‘transformational’/ ‘unprecedented’ times. For looking back: agricultural, religious and
industrial revolutions recreated societies; colonisation, urbanisation and globalisation
processes have a centuries long heritage; and successive transportation, communication and
medication advances have constantly changed the way we live and work. Learning, moreover,
about Kondratiev’s curves and ‘supercycles’, first described in 1925, and serially rediscovered
ever since, personally convinced me, in the early 1970’s, that there are macroeconomic waves
affecting all sectors of society resulting in significant change across continents, countries, cities
and communities. Many pundits proclaim, nonetheless, that the ‘technological revolution’ we



are embarked upon is unique. In that all such transformations are in some way ‘sui generis’, this
might be true, but in others it seems that there is nothing new under the sun. (Where did I first
hear that?—Oh yes! Ecclesiastes 1:9!).

Reflecting, consequently, on what lies ahead for humankind, we seem to be faced with two
contrasting and conflicting convictions. The one, that of “prevailing pessimism”, with doom-
laden prognostications regarding climate change, demographic deficits, energy crises, crime
and corruption contagions, food and water shortages and heightened troubles surrounding
safety and security everywhere. And the other, pronouncing a “rational optimism”, based on
poverty reduction, increased life expectancy, raised literacy levels, female emancipation, lower
child mortality, the spread of democracy, reduced violence, and generally much greater
freedom, connection and equality. All too often, moreover, conditioned by current events and
the findings of the moment, we project forward trends, customs and dispositions of the day to
portray a chimera of tomorrow depending upon reigning moods and present mechanisms. Far
less frequently do we imagine ahead to picture a preferred future of where we want to be, and
then plan backwards to determine what it takes to get there.

There abounds a surfeit of seers rallying us towards a new dawn with such sobriquets as
‘Grand Transformation’, ‘A Global Manifesto’, ‘Necessary Revolution’, ‘Great Transition’, ‘Deep
Disruption’ and ‘21st Century Enlightenment’. Contemplating yet another contribution to this
graphic litany of longing, I unexpectedly came to the cheering conclusion that what we really
and refreshingly required, above all else, was a “New Common Sense”. Curiously recalling one
of my favourite quotes, coined by Thomas Paine, that: “We have it in our power to begin the
world all over again”, I also suddenly realized that he, of course, had been there before, in 1776,
with his celebrated pamphlet “Common Sense”, whose opening paragraph fittingly ends with
the sagacious sentence: “Time converts more than reason.”

Sufficiently humbled, what follows is an attempt to identify the driving forces of change
determining a preferred future for humankind, coupled with a ‘cri de coeur’ for developing, at
all levels and across all sectors, the crucial kind of leadership endowed with those anticipatory
skills and foresighting capabilities needed to navigate our way towards tomorrow (2050!).

2. Where do we want to be?

In the grand order of affairs, 2050 is not that far away. Colloquially, what was half a lifetime in
the nineteenth century is fast becoming a third now, and though my generation will just about
be gone, our grandchildren will still be contemplating marriage and the pursuit of family life.
Many things in 2050 will be remarkably similar to how they are today. Others will have changed
dramatically. What is most significant, however, is that the periods between early indicators of
change, recognition of a trend and the impact of a full-blown transition are shorter than ever
before, and consequently longer-term forecasting and prediction are becoming more
convoluted and perilous. Greater global connectivity and sectoral interdependence, moreover,
means that minor events can indeed have major consequences. Our world, in that well-worn
phrase, is increasingly volatile, uncertain, complex and ambiguous, with a crazed kaleidoscope
of critical, yet confused, dynamics diversely drawn from the domains of culture, politics,
economics, technology and nature. Inevitably, we need to think long-term, exploring the
possible futures that lie ahead and organizing ourselves for the threats, challenges and
opportunities of the future. And yet, it is hard to make sense of tomorrow’s tidings when today’s
turmoil is so profoundly perplexing. What then is our vision for 2050?

2.1 Utilizing Utopia

Candidly, I was going to dismiss the concept of Utopias in the context of real world perception
and planning for a preferred future. The very term ‘utopian’ has become synonymous with
impossible, fantastical or impractical aims and aspirations. However, contemplating the recent
quincentary of Thomas More’s fictional political philosophy, and the somewhat lesser 50t
anniversary of my own professional career, I quickly came to realise the value of utopian
thinking and the important part it plays in futures studies and strategic foresight. Looking back,
for example, at the hundreds of scenarios I have orchestrated over the past few decades in many
scores of foresight studies, I recognized the profusion of utopian ideals and ambitions that so
evocatively brought them to life, provoking insightful debate among participants and



prompting decisive action by policy-makers. Perhaps, therefore, we should more proudly
celebrate and reclaim ‘Utopias’ as an invaluable futures tool.

Here then are a dozen utopian yearnings randomly and indulgently drawn from various studies
of tomorrow I have conducted over the years. It will be a world where:

1. We are moving more towards being defined by our values, our ethos and our social
networks and milieu.

2. A significant shift is observed from conspicuous consumption to conscientious
consumerism.

3. Growth is becoming defined by measures of sustainable wealth in its truest form, not
purely economic productivity (GDP).

4. Movement is registered towards smaller, nimbler, sensitive and more localized systems
of governance for many civic services, and away from big, unwieldy and inefficient
command and control structures.

5. A new morality emerges across society based on community, responsibility,
transparency, accountability and integrity.

6. A transition is witnessed throughout business from corporate social responsibility to
collective responsible behaviour.

7. More financial models and agencies like Grameen Bank, Zopa, Kiva and other Rotating
Savings and Credit Associations flourish.

8. The design and implementation of a new global financial architecture materializes,
providing a framework for stability, certainty, legality, security, growth and
development.

9. A fresh form of ‘anticipatory leadership’ surfaces at all levels, across all sectors, curious
about the future and with the capacity to think systemically.

10. The notion of an ‘inclusive economy’ is embraced providing more opportunities and
fairer rewards for more people.

11. Proper processes, places and protections are provided for mass migration.

12. The rationality of liberal humanism holds greater and greater sway over doctrinaire
religious intolerance.

Well, we all have our dreams! More realistically, and mundanely, perhaps, in seeking a
propitious pathway forwards for future generations we must always accept one major tenet -
‘institutions matter’.

As Peter Senge (2008) sagaciously states:

“Today’s world is shaped not by individuals alone, but by networks of businesses and
governmental and non-governmental institutions that influence the products we make, the food
we eat, the energy we use, and our responses to problems that arise from these systems.”

To this, [ would add that by 2050 ‘partnership’ will be our watchword. In particular, we will
have witnessed the successful maturing of ‘public-private partnership’ in providing a well-
designed, highly efficient and properly balanced regulatory environment with a better
allocation of risk, capacity and competence.

Above all, however, reverting to more Utopian, yet necessary, mood, 2050 will have seen a
modern Metanoia. A new mind-set. For, ultimately, all real change is founded in fresh ways of
thinking and perceiving. As Albert Einstein (1931) familiarly averred:

“The world as we have created it is a process of our thinking. It cannot be changed without
changing our thinking.”
Moreover (ibid), and favoured, as countless audiences of my own would confirm:

“Imagination is more than knowledge. For knowledge is limited, whereas imagination
embraces the whole world, stimulating progress, giving birth to evolution.”

To shape the future, therefore, we need to foster fundamental shifts of mind across
communities of all kinds. Shifts from those who view the world as constrained and comprising
merely of “things”, to those who envisage a world that is unrestricted and consisting primarily
of “relationships”.



2.2 Global Goals

Probably the most well-known, and possibly the most gallant, attempt to guide and enhance
human development was the United Nations ‘Millennium Development Goals (MDG)’ initiative.
To remind ourselves, they targeted eight key areas - poverty, education, gender equality, child
mortality, maternal health, disease, the environment and global partnership. Each goal was
supported by more specific targets and indicators, and the programme had a time-frame of
fifteen years from 2000 to 2015. Unsurprisingly, the results and reviews were mixed. On the
one hand, the project was heralded as: “The most successful anti-poverty movement in history.”
On the other: “Despite many successes, the poorest and most vulnerable people are being left
behind.” Both statements emanating from the UN. Arguably, to an interested observer, given
the short target time, the ambitious objectives and the turbulent economic climate, the initiative
was a very considerable achievement. Difficulties regarding the justification of the chosen goals,
the lack of analysis, problems of measurement and uneven progress were really only to be
expected - as was the ‘begrudgery’ of certain beholders.

The MDG'’s, as we know, were replaced by the ‘Sustainable Development Goals (SDG’s)’ in
2016. Officially entitled: “Transforming our world: the 2030 Agenda for Sustainable
Development”, it is a set of seventeen aspirational “Global Goals” with 169 targets between
them. ‘Aspirational’ might be an understatement, as the aims include: ending poverty in all its
forms everywhere; attaining zero hunger, food security and sustainable agriculture; achieving
gender equality and empowering all women and girls; taking urgent action to combat climate
change; conserving and sustainably using the oceans; and, ensuring healthy lives and wellbeing
for all. Laudable enough in theory, but, in all likelihood, naively idealistic. Whilst governments
might be demonstrating a worthy commitment, there is grave danger in the credibility and
continuance of a plan that manifestly fails.

2.3 Global Governance

It has oft been stated that the 20t century was the era of international institutions. A clearing
house for information on international institutions registered, in 1909, some 37 bodies, which,
by the end of the century, had grown to more than 6,400. Many of us had forecast, somewhat
sanguinely, that the 21st century would witness an inexorable movement towards world
governance. A belief strengthened by the end of the Cold War, the multi-polarity of world affairs,
greater connectivity and the rise of globalization. How wrong we were! The past couple of
decades has been a period of disruption, disquiet and dilemma. More recently still, we have
experienced heightened tribalism, retreat to the nation state, revolt against globalization,
terrorist outrages, a resurgent Russia, frightening fundamentalist fanaticism, and even the
partiality of ‘post-truth’.

Global governance, of course, should be distinguished from global government. Indeed, the
former can be defined as the management of global processes in the absence of the latter.
‘Global governance’ -which can be good, bad or indifferent - refers to concrete co-operative
policy framing or problem solving arrangements, often under the auspices of a UN body or
similar (e.g. IMF, World Bank, WHO, WTO).

Given the turbulence that presently besets the world, and the likelihood that the self-styled
anti-globalization movement, in all its guises, will dominate the global scene for the next period
of time (5-10 years?), then 2050 would seem a sensible time-line to edge towards effective
global governance. For the nature of modern reality dictates that no agency, institution or
power completely controls its own fate. Self-sufficiency is more of a mirage than ever. The
requisites of daily existence, and the solutions to most of the challenges we face, require
international co-operation. Whether it relates to investment, development, trade, taxation,
crime, currency or communication; let alone climate change, mega-disaster, nuclear
proliferation, pandemic or world peace, it is an age that increasingly demands global
understanding, collaboration and ultimately governance.

Ironically, perhaps, the same forces and factions that resist globalization by political agencies
and transnational corporations whom they characterize as ‘ruling elites’, harnessing the levers
of power to serve their own interests, might just be the drivers, brokers and conduits for a
different form of globalization throughout the next few decades to 2050. Instead of
‘globalization from above’, these revolutionary movements of social reaction and communal



transmission could actually be the means by which we create a collaborative and confederal
world through ‘globalization from below’. This is, after all, an age of contradiction!

2.4 Global Awareness

If I had to pick one word which could help guide us to where we want to be, it would be
‘awareness’. Arguably, the first step toward change of any kind is awareness, and a necessary
next step, both individually and collectively, for humankind to benefit from such an awakening,
is ‘acceptance’. Within the domain of awareness, moreover, I like to discern several other salient
elements which contribute towards the task of shaping tomorrow in a form we favour. They are
‘empathy’, ‘sentience’ and, naturally for a futurist, ‘foresight’.

‘Empathy’, at its simplest, is the key component of ‘emotional intelligence’ and describes an
appreciation of the feelings of others. Daniel Goleman (1996) identifies five constituents of
empathy - understanding others, developing others, having a service orientation, leveraging
diversity and deploying political skills. These can readily be transmuted from the individual to
the collective, so that we can match the new global reality that we face with a new global
empathy that we need. Current connectivity and continuing convergence require that
everyone’s interests increasingly overlap with everyone else’s. Whilst it would be foolish to
imagine the collapse of self-interest and close affiliations, our sense of ‘we’ and ‘they’ will
remorselessly mingle and merge into a more collective consciousness of ‘us’. There is less and
less room for ‘ours’ and ‘theirs’. How long this takes, and in what manner, is a matter of
considerable conjecture, but though we have begun to globalize our economies and our
cultures, we have scarcely started to globalize ourselves.

Strongly related to empathy is the concept of ‘sentience’ and, for that matter, its sister trait of
‘sensibility’. Sentience is the capacity to feel, perceive or experience subjectively, and is distinct
from other aspects of the mind and consciousness such as creativity, intelligence, sapience, self-
awareness and intentionality. The relevance of sentience in the context of shaping tomorrow’s
world is the looming epoch of the Artificial Intelligence (AI) Revolution where universal
information is hierarchically ordered to create what is, ostensibly, consciousness, but with
intelligence greater than every living human on the planet. Indeed, it is often claimed that
success in creating Al will be the biggest event in human history, and if only half of what the
‘techies’ foretell comes to fruition, then the way we navigate our waking world into the future
is about to undergo the biggest transformation that any single generation has ever experienced
(ibid). But how subjective will it become?

For a futurist to unfold the potency of ‘foresight’ in just a few words is taxing. There are,
moreover, many different forms and generations of foresight. Definitions also abound, but
succinctly it has been described as follows (Slaughter 1999):

“The ability to create and maintain a high-quality, coherent, and functional forward view
and to use the insights arising in organizationally-useful ways.”

3. Where are we now?

Addressing an EU Council audience just over 10 years ago, and considering “The World Today”
at that time, I commenced by commenting that people around the globe were becoming
healthier, wealthier, better educated, more peaceful, increasingly connected and living longer.
At the same time, I observed that the world was more corrupt, congested, warmer, dangerous,
divided and unemployed. Little, it seems, has changed, and one wonders whether a decade
further on such a level of generality will still persist to describe the human condition?

In similar vein, probably the most authoritative agency researching and reporting on the key
issues of the early 21st century is The Millennium Project with its annual “Global Challenges for
Humanity” report, now in its twentieth year, where the hazards ahead concerning sustainable
development and climate change, sufficiency of clean water, population growth,
democratization, global foresight and decision-making, convergence of IT, gap between rich
and poor, health concerns, education and learning, peace and conflict, status of women,
organized crime, energy resources, science and technology and, global ethics remain
remarkably little different, except in the detail, over two decades. The obvious question being
- will it be very much different ten or even twenty years from now?



Reflectively, and dispassionately as possible, I would contend that humankind is actually
undergoing a “grand transformation”; possibly the most profound inflexion point in history
since the Enlightenment. We are not just living through an “age of change”, but experiencing a
“change of age”. One which opened at around the turn of the century, and will conclude towards
2050. So we are about a third of the way through, with two thirds to come. In that time, the
collective choices and actions of people, businesses, organisations and governments
everywhere will define and shape global civilization for the many generations that follow.
These are truly powerful times.

3.1 Disruptions and Dislocations

It has recently been argued, very convincingly, by the McKinsey Global Institute (2015) that
humanity needs to reset its collective intuition as a result of a coterie of forces transforming the
global economy and civic life. Their research identifies four disruptive forces that they predict
will form a radically different world with a rewritten operating system. These are: an age of
urbanisation; accelerating technological change; responding to the challenges of an ageing
world; and, greater global connections. Any one of these disruptions, by itself, would likely rank
among the most potent economic forces the world has ever seen. Taken together, they suggest,
the product is a period of monumental change - “no ordinary disruption”.

In like fashion, The Futures Academy, recognising over the past decade or so that something
old is coming apart at the seams and something new is beginning to emerge, has identified five
disruptive “force fields” that will transform the global scene. Unsurprisingly similar, they are
governance, urbanisation, demography, technology and, connectivity; all explored through the
lenses of culture, innovation, economy, environment and, political thought. Alongside these
forces driving great disruption, however, we also identify a set of “major dislocations” which
compound the complexity of the situation and confuse the ready devising of solutions. These
dislocations can simply be listed as follows:

1. Between short and long-term thinking.

2. Amid public and private sectors.

3. Among and between professions.

4. Within the fields of teaching, research, consultancy and, practice.

5. In the space between strategy and decision-making.

Across the different communities of the world, and the various sectors of the global economy,
there is an urgent imperative to adjust to fresh realities and construct new mind-sets to face
the future being forged by these forces of disruption. But first we have to consider a few other
factors, a trifle eclectically, to understand more fully where we are now.

3.2 A New Global Power Shift

Humankind has witnessed a number of monumental transitions when governmental power has
switched from one great hub of transcending dominion to another. From Greece to Rome;
thence to a concert of old European powers; across the Atlantic to the United States of America;
and, for a while now, from West to East. There has even been talk, more recently, regarding the
surreptitious globalization of power. Not so much through formal international organisations
concerned with cooperation, regulation, accountability and the rule of law, but through
evidently more suspicious and seemingly immune vehicles of influence and control such as the
internet, satellite broadcasters and money changers, where people appear to act in a global
space relatively free of constraint. Power, therefore, has not just been shifting laterally from
nation to nation, it has also been moving vertically from sphere to sphere. Now, we talk again
of balance with a return to ‘great power competition’.

History tells us that where power goes governance must follow, so one of the challenges we
face at the moment is to bring governance to the global space - vertically as well as laterally -
and to do it with large measures of common sense.

3.3 Triumphant Tribalism
With the divisive confrontations of Brexit and Trump raging around us; but with the portentous
shadow of populist protest and the rise of ‘outsiders’ looming larger and darker ahead; the

tortuous tribulations of the Middle East ever lengthening and enlarging; and the unpredictable
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transition of power in China; perhaps it is propitious to ponder how best we might understand
these discordant passions and their disruptive repercussions.

To begin with, the deep divisions fracturing societies cannot be simply a matter of political or
religious disagreement. Good people everywhere have always differed about politics and
religion. It is more basic than that -- it is ‘tribal’. Whether it is our kin, our community, our
company, our city or our country, we are all, at heart, tribal. Such inherent tribalism has helped
us combine, collaborate, compete, govern, and evolve - but, most of all, of course, survive. It
does, however, give rise to eternal conflict, and, through the historic passage of time, inevitably
erupts into bitter hostility and savage struggle. Now seems to be an especially significant period
of dissonance and disruption. Why - [ wonder?

First, and perhaps foremost, we have to accept and understand the cultural schisms caused
by difference and diversity. These distinctions most notably manifest themselves in issues
surrounding ‘migration’. Diversity and variance unquestionably engender huge benefits in
terms of creativity, innovation, growth and progress. Arguably, no great civilization, society or
city has prospered without immigration. Nevertheless, on the other side of the coin, ethnic
diversity and mass migration reduce social capital and erode human trust. The more people are
the same, the more they trust each other and are willing to share through public redistribution
of wealth and access to opportunity. Scandinavia, with its civic minded sentiment, progressive
welfare states and liberal attitude towards world affairs has long been heralded an exemplar.
Even Scandinavian enlightenment, however, is likely to be sorely tested over the next few years
as their erstwhile homogeneity is diluted and their social capital cut.

Second, aligned to the notion of tribalism is the precept that intuition overrides reason. I think
the moral psychologists call it “confirmation bias”. This is the tendency to search for, interpret,
favour and recall information in a way that supports and confirms one’s own pre-existing
beliefs while downplaying alternative views and possibilities. We are pretty good at challenging
other people’s opinions, but if it is our own belief system in dispute, we are naturally very adept
at protecting it, even in the face of strong contrary evidence. Being immersed in the world of
strategy and policy formulation, I am only too well aware, in my more sceptical moments that
moral thinking is closer to a politician searching for votes than a scientist searching for truth.

Third, to compound the current and continuing clash of cultures is the escalating connectivity
afforded by the Internet. An easy commonplace, no doubt, to blame the Internet for
disinformation, distortion and demonization, but we are only just beginning the battle between
freedom of communication and selective censorship of the medium. Whilst we can all abhor
some of the fanatical racist, sexist and downright xenophobic material that abounds in
cyberspace, I, for one, worry about knowing what might be censored; for surely, we face the
very real threat of a future where software surreptitiously deletes our thoughts, views and
voices.

Nonetheless, wherever we think we are, we need to take hold of our future, or it will take hold
of us.

. Where are we going?

Nobody, of course, knows. Last year’s (2016) ‘shenanigans’ clearly confirmed the perils of
political prediction in the same way that the financial crash of 2008 verified the failure of
economic forecasting, and many of the grand promises of the much vaunted technological
revolution are already broken (Albrecht, 2014). Nevertheless, it is not only imperative that we
explore what lies before us, it is inherently ingrained, even if it tells us more about our own
times and current concerns than it does about the future.

More important than accurately predicting particular events, however, as I learned myself
from ‘war-gaming’ in the early 1960’s, is being aware of all possible outcomes, the risks and
rewards attached to each, and then the preparation of a suitable frame of mind and proper
response to every one of them. Indeed, as an aside, anyone involved in strategic thinking and
anticipatory leadership would do well to refer, or re-visit, Carl von Clausewitz’s treatise On
War, (1832), despite it being rooted in a world of the nation state.

Of one thing we can be certain, however, that there will always be more surprises. Most of
them we can anticipate and take care of, even whilst we cannot know the consequences in
advance, but, trite though it sounds, we must constantly monitor and study the driving forces
of change that affect us.



4.1 Why Foresight?

Leading any organisation or agency, (or even oneself!), in the 21st century is complex and
challenging. Can we contend with ‘disruption’ in an age of increasing urbanisation, accelerating
technology, ageing population and growing connection? Are we prepared for ‘convergence’,
imagining for a moment that such fears as the disintegration of the Euro, a global pandemic far
worse than Ebola or SAR’s, the dramatic slowing of the North Atlantic Drift (Gulf Stream), or the
assassination of a world leader by an extremist group, not just happened, but actually
coincided?

What, on top of ideological intolerance, migratory flows and regional disparity, will be the
new landscape of global conflict - water, energy, the Arctic, sea trading routes, the riches of the
earth, or the breakdown of law and order in the inner cities - and how will we cope? Is
capitalism itself at the crossroads - witnessing the end of ‘mercenary’ capitalism and the dawn
of anew age of sustainable, stakeholder based capitalism? Can the world be governed by means
of multilateralism and the pursuit of a new politics? Would ‘localization’ be the answer -
customising legal, economic and political frameworks and decision-making powers more
towards local and regional social cultures and geographic locales? And, above all, can we
develop a set of shared values for the future? These and a host of other doubts and dilemmas
beset us. Swamped by uncertainty, constrained by short-term orientations, impoverished
through lack of an integrated approach, impeded by the obsolescence of ‘predict-and-provide’
models and limited by inadequate collaboration of stakeholders, we need a methodology to
help. For me, unsurprisingly, that methodology is ‘strategic foresight'.

The purposes and practices of foresight are well documented elsewhere in a growing
literature far too long to list, and fairly familiar to those concerned. Like many other
practitioners I devised my own variation of the Foresight Process around a settled theme
inescapably common to all. Unashamedly though, I now adopt the approach advocated by Andy
Hines and Peter Bishop in Thinking About the Future: Guidelines for Strategic Foresight,
(2015), which I wholeheartedly commend and portray below.

Table 1 Strategic Foresight.

STAGE OBJECTIVES OUTPUT
. Scoping the project: attitude, audience, work environment,
Framing . e Focal Issue
rationale and purpose, objectives and teams.
Collecting the information: the system, history and context
Scanning of the issue and how to scan for information regarding the | Information
future of issue.
Describing baseline and alternative futures: drivers and | Baseline and
Forecasting | uncertainties, tools, diverging and converging approaches, | Alternative
and alternatives. Futures
L Choosing a preferred future: implications of the forecast, | Preferred
Visioning DL .
and envisioning desired outcomes. Future
Planning Organising to achieve the vision: strategy, options and plans. lS)T;z;lltsegy and
Implementing the plan: communicating the results,
Acting developing action agenda and institutionalising strategic | Action
thinking and intelligence systems.

In any foresight exercise, and assaying where we are going, trends materially matter, and the
stage in the foresighting process - ‘Horizon Scanning’ -is worthy of special mention. Indeed,
individually it is part of our very psyche, and collectively should be a capability formally
structured within any organisation worth its salt. Generally, it can be defined as discovering,
examining and translating global thinking, information and research into insights for risk,
strategy, innovation and policy processes. More particularly it comprises:

¢ Looking ahead - beyond usual timescales.

e Looking across - beyond usual sources.

e Gazing beyond a single ‘expected’ future to a range of alternative ‘possible futures’

e Considering implications for today’s decisions.
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e Promoting ‘resilience’ and ‘adaptability’ in strategy.

Recognising that events do not always move in tidy, linear or gradual ways, Strategic
Foresight is progressively being used in a wide realm of endeavours, from policy formation,
change management, risk appraisal, threat identification and programme prioritisation, to
decision-making, innovation research, enterprise development and my own bailiwick of city
planning and development. All too often, however, it is performed on a one-off basis, whilst its
real value is as a continuous, habitual process that becomes the nervous system, spirit and
intelligence of an organisation.

4.2 Harbingers of Change

In almost 25 years of conducting formal strategic foresight studies, several clear auguries seem
repeatedly to herald the transfiguration of our time for me. Furnishing a form of future
backcloth for human development they can be characterised as follows.

A Confluence of Powerful Trends: huge, extraordinary universal trends, any one of
which could impact upon our present way of life are coming together.

Problems Seem Increasingly Intractable: all taxing the capacity and competence
of bureaucracies and administrations which seem incapable of collaborative
thinking and action.

The Demographics of Discord: populations across the world are growing,
declining, ageing and moving - all at the same time.

The ‘New Players’: the relative political and economic clout of many countries,
cities, corporations and communities will shift over the next few decades. Yesterday
it was BRICS, today it is ISIS and populism, tomorrow it could well be ‘the crowd’,
‘the corporation’ and ‘smart cities’.

The Predicaments Are Structural: they are deeply systemic, and constantly
producing a complex set of interrelated situations not capable of ready
understanding or solution.

Likewise, scores and scores of our scenarios reflect a perplexing mixture of ‘prevailing
pessimism’ on the one hand and ‘rational optimism’ on the other. On the gloomy side there are
questions regarding:

The carrying capacity of the earth, with the planet’s population forecast to reach 10
billion by 2050.

Overwhelming evidence of global warming with much discussion about mitigation
and amelioration, but little about adaptation.

Demand for food and water exceeding supply, with the need for agricultural produce
increasing by up to 85% by 2050 and the call for fresh water up by anything from
35% to 85%.

Safety and security considerations predominating, with fear and violence
permeating the globe, and terrorism likely to become the hallmark of the century,
along with organised crime becoming one of the biggest growth industries.

An energy deficit looms large in most participants’ perception, (though not mine!),
with demand predicted to rise by at least 50% by 2050.

On the cheerier side, resisting the rhetoric of: “We’re all doomed!” - the following hopes and
aspirations are voiced:

An urban prospect where informal settlements, chaotic to the planner yet organic to
the ecologist, are seen as catalysts of innovation and income generation; producing
economies of agglomeration, productivity of connections, minimisation of energy
consumption, maximisation of density and optimisation of proximity. Slums, indeed,
are “green”!

Developing technologies of all kinds - cyber, bio, nano, info and geo - where the
present hysteria and hyperbole surrounding such issues as ‘GM’ food subside and the
potential of geoengineering emerges.

A ‘natural step’ towards enlightened local leadership is taken with the more
widespread adoption of the concept of eco-villages, towns and cities, all embracing
‘asset-based community development’ ideals.

A ‘new economy’, internalising the externalities, to produce a form of ‘natural
capitalism’ focusing on resource productivity, not human, arises.
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e Renewable energy, including 'new nuclear’, as well as solar, wind and wave, becomes
the predominant source of power.

What most of our foresight work through scenario thinking tells us is that while the remaining
first half of the 21st century will be an extraordinary time, a period of extremes perhaps, there
are solutions to most problems, but the longer they are delayed the worse the situation will
become. A common sense approach towards such matters as: education, equality, participation,
time, work, tax, privacy, pay, shelter and quality of life could produce a set of shared values for
the future.

4.3 Five Crucibles of Transition

Not long ago, The Futures Academy conducted a worldwide exercise called “Just Imagine!” for
the Royal Institution of Chartered Surveyors to explore their global ambition. From it, we
identified five ‘crucibles of transition’ which help understand how the world’s economy might
be restructured over the years to 2050. Organisations that understand them will most likely
have the best chance of shaping it. Those that don’t, do so at their peril. Put very simply, they
are characterised by their ‘crucible’ headings below.

4.3.1 Financial Markets and a New Economics

(On the cusp of the next industrial revolution)

e An age of sustainable living in a resource constrained world.

e The further ‘depletion of the West’ with a ‘great rebalancing’ from West to East to
continue for the foreseeable future.

e From an energy to an information economy, with a technological infrastructure to
support and promote new viable business models.

e The restoration of trust; in governments, banks, corporations, news agencies and
institutions of all kinds, together with a better understanding of reputational risk.

e The advent of ‘behavioural economics’, once almost heretical, now promising a
journey to the mainstream through socionomics, neuronomics, natural capitalism
and even reflexivity.

4.3.2 Global Governance and Social Disparity

(The great 21st century paradox - as the world grows together, it also grows apart)

e Addressing the widening gap between rich and poor, drawing, perhaps, on some of
the ideas of the ‘Bottom of the Pyramid’ school of thought.

e Strengthening the capacity and quality of global infrastructure, given the $70 trillion
deficiency across the developed and developing worlds.

e Responding to the conditions of a ‘multi-polar’ world and the increasingly decentred
nature of decision-making.

e Combating the illegal economy, where illicit trade and organised crime are estimated
to account for almost 10% of the global economy, and surreptitious corruption
erodes steadfast structures of governance.

e Regulating the world’s supply of capital, with demand set steadily to exceed supply
over the next few decades.

4.3.3 Planetary Stewardship in an Age of Scarcity

(Five familiar and recurring themes)

o The worsening of climate change toward dangerous levels of global warming, and
the threatening onset of tipping-points and thresholds.

e The process of urbanisation as a defining feature of the first half of the 20t century
with the associated challenges of planning and managing of more and more mega-
cities.

e Energy deficits loom as demand escalates and the clamour for sustainable sources of
power intensifies.
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A food system in crisis, necessitating the shift in Europe from a ‘precautionary’ to a
‘cautionary’ stance regarding GM produce.

Water scarcity, with water tables falling, and the wet areas of the earth getting wetter
as the dry areas get drier; alongside the outbreak of a succession of ‘water wars’.

4.3.4 Creative Cities with Connected Communities

(City building surfaces as the ultimate expression of mankind’s ingenuity)

Quality of life becomes paramount, with an accent on ‘place-making’ offering social
cohesion, authenticity and distinctiveness.

Competitiveness through ‘creativity’ is a clarion call.

A shared vision based on such values as utility, security, order and beauty is formed,
and a common identity capitalising upon cultural, social economic, physical and
historic strengths forged.

Connectivity - in every way - blossoms; giving actuality and achievement to the
‘smart city’ notion.

Effective civic leaders and leadership flower - articulating a vision, harnessing the
power of new ideas and mobilising municipal energy to engender a fresh spirit of
collaborative democracy.

4.3.5 Productivity, Partnership and People

(Sometimes the world seems upside-down, inside-out, counterintuitive and confusing)

Boosting productivity and promoting innovation by leading and managing ‘clever’
people fruitfully and feelingly succeeds.

Balancing the role of the state and market capitalism - the one providing a reliable
regulatory framework within which the other can efficiently flourish.

Promoting public-private-partnership beyond the present procurement based
process towards a new and rich diversity of equitably based models of shared risk
and responsibility.

Global companies working within and across multiple regulatory environments with
greater social corporate behaviour.

Localism and a strengthened community based democracy as a fresh force in town.

The thoughts above, of course, simply scratch the surface. They are assembled eclectically, if
not idiosyncratically. And for every driver, harbinger, trend or transition there is a counterpart.
We live in a pluralistic, multi-track and counter-intuitive world. Nevertheless, the more we can
all strive to understand where we want to go, the general direction of travel, the terrain we
must cross and the highway code to be respected, in a more concerted, co-operative and
constructive manner than presently promises to be the case, the better!

5. What could happen?

My bookshelves proverbially groan with a profusion of prognostic publications about the
future, and the foregoing text has touched on a plenitude of possibilities that might play out. To
place my own partial observations of what might happen to humanity towards 2050 into a more
universal context, however, mention must initially be made of the ‘existential risk’, the threat
to the future of humankind itself, we all fatefully face. Having survived such time-honoured
‘natural’ existential risks as asteroid strike, gamma-ray bursts or super-volcanic eruption for
several hundred thousand years the likelihood of extinction due to these kinds of risk is
extremely small over the next 50 to 100 years. Probably the biggest existential risks ahead are
‘anthropogenic’, related, thereby, to human activity in general, (since 1946, nuclear holocaust,
for example), and more recently to the potential of advanced technology and the prospects of
artificial intelligence (Al) in particular. The moral case, indeed, can be made out that existential
risk reduction is strictly more important than any other global good or goal (Bostram, 2013).
Nevertheless, in the context of consistently scanning the horizon at The Futures Academy,
and resulting from my own personal reflections upon the forces of change driving us toward
2050, two fundamental fault-lines materialise in my mind. The one, a longer-term ‘Singularity’,
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much proclaimed and prospected. The other, a ‘Seismic Shock’, much sooner to befall, and with
much less certainty or consensus attached to it.

5.1 The ‘Singularity’

Encountering Ray Kurzweil at a World Futures Society Conference around the Millennium first
introduced me to the concept of the ‘Singularity’, (where a variable becomes infinite, and
normal rules break down), describing his law of accelerating returns which predicts an
exponential increase in technologies from the fields of computing, robotics, genetics,
nanotechnology and artificial intelligence. This, he maintained at the time, would lead to a
‘technological singularity’ by the year 2045, when we reach a tipping-point where progress is
so rapid it outstrips the ability of humans to understand it, and machine intelligence will be
more powerful than all combined human intelligence. Initially, I placed his prophesy in the
realms of science fiction or distant times. But, year by year, ever since, | have progressively been
persuaded roughly to his viewpoint, and consequently shortened my own time-horizon
accordingly.

In the setting of this tract, the singularity caused by the rocketing rise of artificial intelligence
(AD), to a new age of ‘superintelligence’, relates to the nature of work and the impact on
employment. Neatly, though somewhat spuriously, the jobs of the future do not exist today, and
the jobs of today will not exist in the future. And, as we are all aware, there has been a veritable
paroxysm of publications prophesying: ‘the end of work’, ‘the death of capitalism’, ‘the age of
the machine’, ‘the rise of the robots’, ‘the coming convergence’, ‘connexity’, ‘technology v.
humanity’, and the like. Also a fresh lexicon along such lines as: digitization, mobilization,
screenification, disintermediation, datafication, cognification, virtualization, robotization, de-
humanisation, and so forth, used to describe the puzzling revolutionary forces at play.

In more everyday parlance, however, we are all only too aware that changing attitudes, living
patterns and personal expectations, as well as ingenious technologies, are transforming our
relationship with work in such fundamental ways, that the workplace of 2050 will be barely
recognisable. In unsentimental terms, it is a silent and surreptitious revolution in social
behaviour that requires careful understanding and some simple, commonsensical solutions to
be set in train as soon as possible.

Nevertheless, we do face something of a watershed. Various studies predict that the
automation of work through the advent of Al will displace anything from 25% to 50% of existing
jobs. Call it a third! Not just from the ‘factory floor’ and ‘service industry’, or the middle-class
‘beadledoms’, but amongst the professional ‘elites’. Conversely, there are those who
convincingly contend that the prospects of disruptive technological unemployment are akin to
revivalists of the ‘Luddite Fallacy’. They maintain that: humans are complemented and
enhanced by machines; automation increases productivity and general wealth, consumption,
effective demand and consequently more jobs; humans are creative, will be better at ‘ideas’ for
some time to come; can think laterally ‘out-of-the-box’; and, there are many jobs awaiting
workers that have not yet been discovered. All that defeatist stuff about ‘robots’, they state, is
nothing but a distraction. You cannot exceed human intelligence, ever, it is argued, though you
might asymptotically approach it.

Work, therefore, is here to stay; whilst there is little doubt that the nature, duration and
rewards will alter. We have, however, the time to prepare, plan and adjust to a new world of
‘occupation’, saving us from those three great evils voiced by Voltaire - boredom, vice and need.
Ideally, there should be somewhere higher up the value chain, or elsewhere in the creative
milieu, to go. And, as automation takes over our jobs, we need to decide how we value and
reward creativity, innovation, art, and social contributions to the welfare of society.

5.2 A ‘Seismic Shock’

Currently, I am experiencing a strong sense of ‘déja vu’ - all over again! Having first been badly
burnt by the property collapse caused by the secondary banking crisis of 1973, I was then living
in Ireland in 2006 when I began to feel ‘in my bones’ that all was not well with the financial
architecture of the world. This was reinforced by a prescient paper produced by the Economist
Intelligence Unit at the time which introduced me to the troubled territory of sub-prime, credit
default swaps, derivatives and collateralized debt obligations. Subsequently, I then spent a
couple of years on the international conference circuit proclaiming: “Get out of real estate!”
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Fortuitously, for once, I heeded my own advice, selling my house in Dublin in 2007. Redolently,
[ am getting that feeling again - only more so. This time, however, I fear the problems run
deeper, stronger, and potentially longer.

My sense, not so uncommon, is that there will be a ‘seismic shock’ reverberating around the
world in the near future, and a global economic recession. If not in the next couple of years, then
sometime before 2025. In doing so, [ am conscious that it is always possible to concoct a crisis
from a selective sampling of factors and situations. Mix, for example, an assortment of
ingredients picked from the following: overwhelming global bank debt; stock market bubbles
bursting; central bankers running out of options; implosion of the Euro; China’s economy in
turmoil; turbulence of Trump; the EU disintegrates; Russian Federation in fragments post-
Putin; Eurosceptic Germany; a fragile France veers sharply to the right; new isolationist
chauvinism enthrals the great powers; terrorist outrages multiply; migratory movements
surge; populist politics predominates - the list of imagined horror could continue. Equally, I
accept, one could conjure-up a contrasting counterfactual foretelling peace, prosperity,
happiness and freedom among and within all nations and people.

In accepting the lack of concrete evidence for my own prophesy, I can only plead the power
of ‘foresight’ and a singular lack of ‘confidence’ in leaderships across the world, deficient, as
they are, in the systemic thinking and anticipatory mind-set so necessary to address future
uncertainty and guide us through the change that lies ahead. But then, of course, I would!

More positively, however, it is commonly accepted that real change of a profound and lasting
nature only occurs through crisis, and is invariably preceded by chaos. So an economic ‘seismic
shock’ over the next few years could be precisely the opportunity and stimulus required to
make the fundamental reforms to our social and political, as well as our economic, systems, so
essential for humanity towards 2050. If, that is, we have the collective common sense to
comprehend and grasp it.

. What must be done?

The period of effortless prosperity, relative peace and environmental awareness experienced
over the past 50 years is seemingly past. Most pundits agree that global economic growth will
slow by almost half, the world’s ageing population grow by another 2.3 billion, and our
planetary environment face a few perilous tipping-points. At the same time, the clash of
civilizations, the greater scarcity of resources, and the fragility of complex systems, conspire to
create a new landscape of global conflict. Terror, error and environmental disaster menace
humankind.

As a young man in the 1960’s, I placed great hope and trust in the promise of the United
Nations, lauding their incontestable objectives of: maintaining international peace and security;
promoting human rights; fostering social and economic development; protecting the
environment; and, providing humanitarian aid in cases of famine, natural disaster, and armed
conflict. Securing, above all, a strong shift from a unilateral to a multilateral world. Undeniably,
it has accomplished a great deal, and helped the world become a more hospitable place to live,
butit has never truly fulfilled the desires of its founders. Critics, indeed, have frequently accused
the UN of bureaucratic inefficiency, waste and corruption; and few believe that any meaningful
reform will materialize over the next few decades.

In predicting a ‘seismic shock’, quite soon, where the flawed social, economic, political,
environmental and technological systems of the world converge to produce a massive
malfunction and serious recession, I also diagnosed this imminent disruption as offering a
singular opportunity to fix these systems. Otherwise, being too used to running things in
sightless straight lines, we could remain trapped in the dogmatic thinking of yesterday, and too
attached to the ideologies, policies, plans, programmes and practices of the present. We have,
however, everything before us if we wish, so long as those who lead us through disruption
towards a transformation of the framework and structures that shape the future and determine
the condition of humankind face-up to the fundamental challenge of ‘changing minds’ -
including their own!
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6.1 Promoting Anticipatory Leadership

Lack of leadership figures third in the top ten issues identified by the World Economic Forum
as having the biggest impact on the world, after deepening income inequality, and persistent
jobless growth. Predictably, perhaps, [ would place it top - by a mile!

Whilst diverse definitions of leadership and leaders abound, quintessentially, to my mind,
leadership is about anticipating the future, and all leaders have to be futurists. People will only
follow leaders when they believe in their vision of a better future. And yet, so little in the
literature or the learning relating to leaders and leadership looks to the concepts, methods and
techniques of ‘futures studies’ or its prime methodology ‘strategic foresight’. To redress this
manifest omission,  have been proselytizing my own concept of ‘Anticipatory Leadership’ over
the past few years by developing “five linked literacies” that connect anticipation and
enlightened leadership with strategic foresight and futures thinking. Put very simply, they are
(Ratcliffe & Ratcliffe, 2015):

1. Awareness. Linking “emotional intelligence” with “framing, horizons and scanning”.

2. Authenticity. Linking “centred leadership” with “weak signals, ethnographic

frameworks and strategic conversations”.

3. Audacity. Linking “visioning” with “prospective and preferred futures”.

4. Adaptability. Linking “adaptive organisational learning” with “scenario thinking and

planning”.

5. Action. Linking “unified action, responsibility and resilience” with “foresight intelligence

systems, connected communities and continuing conversations”.
Linking these literacies to perceive and portray a preferred future also enables everyone
responsible for leadership, even at the personal level, better to comprehend and control the
systems at play in any situation, as well as conceive and manipulate the networks operating
within and between them. With the added ingredients of ‘empathy’ and ‘mood’ mentioned
earlier, it will also help them nurture a rapport with that supreme sense, common to everything
human, of ‘emotion’. Emotions, invariably, are more significant than events.

6.2 Deploying Strategic Foresight

Ever since  was introduced to the concept of ‘futures thinking’ by reading Peter Swartz’s (1991)
magisterial Art of the Long View in the early 1990’s, and inducted to realms of ‘Strategic
Foresight’ by meeting Richard Slaughter a little later, I have wondered why the doctrine has not
spread farther, wider and deeper than it has. It is so much common sense. Rather like the prose
of Moliere’s ‘Bourgeois Gentilhomme’, I was surprised and delighted to learn that I had been
speaking ‘prospective’ all my life without knowing it.

Foresight, as we know, is the art of anticipating what might happen next, and strategy the
skill of preparing to do something about it. The preferred process has been outlined earlier, and
the challenge of embedding futures thinking into organisations, its purpose, participants,
procedures, implementation and techniques, one many of us have faced over the years. (Where
would we be without it?). There are, however, a few thoughts worth sharing from the
experiences of The Futures Academy over that time in terms of: ‘what must be done’? We have
found the five most important elements of a successful Strategic Foresight exercise to be:

e Continuous environmental scanning.

e Linking strategy to outcomes.

e Invocation of crisis.

e Commitment of leadership at all levels.

e Developing competitive advantage.

Likewise, the five most significant obstacles are:
e Overcoming resistance to change.
Convincing organisations that long-term thinking is possible and useful.
Extracting organisations away from a reliance on facts and predictions.
Building an understanding of what futures and foresight can accomplish.
Remembering why futures practitioners are there!
In my own field of the built environment, and I suspect with so many others, the proper
cultivation and true embedding of a ‘futures’ and ‘foresighting’ approach is extremely rare. Only
one major firm springs exceptionally to mind - Arup. Though the global cities movement is
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proving fertile ground at last. Collectively, civilly, corporately, and individually, we must all stay
“Futurewise” through strategic foresight.

6.3 Fostering Creative Governance

Clearly, the world’s economic structure is outgrowing its political structure. Power should go
upwards to supranational authorities and agencies, and downwards to cities and communities.
The latter, felicitously, is happening; but the former will take much longer than many of us
would have hoped only a few years ago. Setting aside, therefore, the herculean task of reforming
global institutions, the following list of ‘top ten’ issues was identified at a recent workshop, I
hosted for erstwhile respected colleagues to consider what ‘practically’ must be done over the
next few decades.

Summit Reform. The vacuum at the apex of the international system for implementing a
global agenda must be filled through a set of treaty-based institutions governing the global
space.

A Framework of Forums. In the absence of formal multilateral governance, and to guard
against the extremes of cultural and economic nationalism, a network of communities
globally concerned with prevalent issues and a shared destiny for humankind should
convene and compose collective visions. This could lead to a ‘new politics’ of trust and
common sense.

Inclusive Growth. Widespread social and economic inequality must be tackled by
promoting opportunities for all segments of the population and distributing the dividends
of any increased prosperity, both in monetary and non-monetary terms, fairly across
society.

Universal Basic Income. The merits and demerits of deploying more widely the policy of
regularly providing all citizens with an unconditional sum of money to support their staple
cost of living should be considered. Also, the alternative of a negative income tax.
(Interestingly, Thomas Paine, outlined just such a plan in his 1797 essay “Agrarian Justice”).
Climate Diplomacy. Although limiting global warming to 2 degrees centigrade above pre-
industrial levels is more a political target than a scientific one, it must be maintained as it
focuses minds and seems to occasion unity.

Resource Resolve. Toward 2050 we must generate all the energy we can get, including
‘new nuclear’, as well as from the more ‘correct’ sustainable sources; as water supply
becomes more scant, we must conserve it, use it more efficiently and establish clear rights
over who owns the stull; and managing food security for all, despite uncertain weather
patterns, will be a taxing task that must be tackled.

New Financial Architecture. Confronting, in the world of international banking, defective
risk appraisal, unwarranted leverage in multiple forms, monumental debt, misplaced
reliance on apparently sophisticated maths, hard-wired pro-cyclicality, imbalance between
liquidity and financial stability -- not to mention a general lack of regulation and the
proliferation of corrupt and unprofessional practices - must be commenced. It has been
taking too much time, and lost both trust and confidence. There are also the questions and
challenges of the shadow economy, global tax avoidance, a new crypto-currency (bit coin)
supported by ‘blockchain’, the potential of a Tobin Tax, and much, much more.

Cities of Tomorrow. Paradoxically, place will assume more prominence in a connected
world, so that more creative governance with a shared, sensible understanding of civic
values, vision, quality, competitiveness, sustainability, communication, welfare and
enterprise must surely witness the emergence of the 21st century as the century of cities.
Mayors, moreover, in Benjamin Barber’s evocative words should; “rule the world”; and
local leadership provide a path to global solutions. Most notably, the philosophy and
practice of Asset Based Community Development (ABCD), long advocated by the
remarkable John McKnight, will spawn.

Partnership. In all its forms and guises must flourish.

. Return of ‘The Master’. As an unreconstructed Keynesian, I believe we must restore John

Maynard Keynes’s view that capitalism is a means rather than an end, and ought to aim at
allowing populations the leisure to pursue the ‘good life’; chiefly living ethically, having
prudence, stimulating confidence, and having time for the appreciation of beauty and the
pleasure of human intercourse.
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It is, indeed, a world of problems and possibilities, but one where the facility to envision and
think imaginatively is the greatest virtue of all.

6.4 An Overarching Strategy

Having completed the first draft of this thought-piece, I conducted a ‘strategic conversation’
with collegial cognoscenti to try to identify a single unifying strategy to sustain humankind into
the future. The overwhelming consensus diagnosed “Transforming Education”. A scholarly
platform is being built by others (Gidley, 2016), asserting the obsolescence of the current
universal model of education and the compelling need for a new approach to preparing
succeeding generations for global uncertainty, accelerating change and unprecedented
complexity. Somewhat haphazardly, however, the following ten propositions were proffered by
my own coterie to pump-prime a fuller disquisition in due course.

1.

10.

Chaos Theory. Together with an appreciation of the sciences of complexity, an
understanding of chaos theory is crucial to the systemic transformation of our educational
systems themselves. Helpful concepts include: co-evolution, disequilibrium, positive
feedback, perturbance, transformation, fractals, strange attractors, self-organisation and
dynamic complexity.

Systems Thinking. An emphasis should be placed across all sectors and levels of
education toward an understanding of complexity, networks, and patterns of
organisations, leading to an essential kind of ‘systemic ‘ reasoning.

Progressive Mind-set. Arming us with a fivefold array of cognitive abilities to produce a
progressive mind-set that is: disciplined, synthesizing, creative, respectful and ethical.
Connected Learning Environments. Supporting problem-based learning and robust
collaboration on today’s complicated and multi-disciplinary issues, that require both
quantitative and qualitative skills, new educational technologies can provide advanced
and accessible lifelong learning.

Post-Modern Universities. Moving from an age where so much energy is absorbed in
operating existing silos of conventional knowledge within a bureaucratic edifice of bricks
and mortar, to one of more radical and collaborative ‘polyphonic’ universities possessing
a fresh approach to furthering wisdom, intellect and edification. There would, moreover,
be mandatory modules, at successive stages, of ‘systems thinking’, ‘sustainability’, and
‘values and ethics’.

Business School Reinvention. Always seeming, like the military, to be preparing for the
last campaign, the world’s top business schools will have to change. Far greater insight
into the future panorama within which organisations will operate, alongside an ability to
design, forge and lead complex teams with a shared purpose in a connected world, is
becoming crucial.

Management Consulting. A disruption is already taking place where the freelance and
independent consultancy model works best in an on-demand economy. Specialization,
integration, automation, collaboration, agility, implementation, and, of course,
imagination, will be the keynotes.

Multi-faith Ecumenism. Even for myself, a liberal humanist, the value of extended
dialogue between different religious belief systems co-operating in securing the
betterment of humankind is patently obvious. A modern-day Peace of Westphalia for the
near- and middle-east would be a good start.

Restoring the Teaching Profession. Attracting better, more diverse, highly talented,
perceptive, inspirational, and committed people, at different stages of life and career, with
much enhanced pay and conditions, should be an overriding objective of societies at large.
Institutes of Foresight. It was H. G. Wells, in 1932, who first proposed such a thing, and
his prescient visions of the future, evidenced in his 1901 book Anticipations, really
remain unsurpassed.

7. Epilogue

As a penultimate thought, it's “back to Bucky”. In contemplating change, Buckminster Fuller
(1969) stated: “I always say to myself: what is the most important thing we can think about at
this important moment?” Not simply a platitude, for he advanced ten principles to give what he
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described as: ‘comprehensive anticipatory design leadership’. These were: think
comprehensively; anticipate the future; respect gestation rates; envision the best possible
future; be a ‘trim-tab’ (small rudder) mover of big ships; take individual initiative; ask the
obvious and naive questions; do more with less; seek to reform the environment, not the man;
and, solve problems through action.

But my own final musing comes from an incident just recently. Having concluded a Strategic
Foresight exercise for a group of local clinics contemplating merger, | was asked what single
word should be their maxim for the time ahead, and, eschewing all my customary jargon,
commonsensically conjured up the word “cheerfulness!” Nobody wants to face a future lacking
in good cheer.

It is all, therefore, simply a matter of “Common Sense”; so the very last word must go to Thomas
Paine.

“The most formidable weapon against errors of every kind is reason”, Age of Reason,
(1794).

John Ratcliffe (2017)
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Abstract

According to the United Nations (UN) Population Division’s projections, urbanisation rates will
escalate to reach an estimation of five billion people by 2030. Heavily concentrated in Asia and
Africa low and middle-income countries, achieving the Sustainable Development Goal (SDG)
No. 11 ‘Make cities and human settlements inclusive, safe, resilient and sustainable’ remains a
priority to build resilience in our cities. As part of an ongoing PhD, this study aims to identify
the indicators for making cities resilient, mainstreaming Disaster Risk Reduction (DRR) into
sustainable development in Middle East and North Africa Region (MENA). In 2010, the United
Nations Office for Disaster Risk Reduction (UNISDR) launched the Scorecard Ten Essentials for
‘Making Cities Resilience’ global campaign to increase understanding and encourage
commitment of DRR and resilience policy by local and national governments. With forty cities
identified as role models to share knowledge and learn lessons from, only four cities from three
MENA countries were reported by the UNISDR in 2012. With the launch of the New Ten
essentials at the 2017 global platform, this study will compare between the 2010 and 2017 Ten
Essentials indicators for ‘Making Cities Resilient’ in relation the SDG Goal 11.b across the
disciplines of climate change, conflict and displacement. Academic literature on resilience in
this paper was reviewed in the contexts of risk management, hazards, climate change
adaptation and sustainability to (1) trace the theoretical origins of resilience theory and
development in the field (2) identify the MENA region urban risk profile in relation to hazards,
exposure and vulnerability (3) map the existing regional disaster risk policies and strategies
for building city resilience (4) The outcomes of this study will contribute to building coherence
between the 2015-2030 Sendai Framework for Disaster Risk Reduction (SFDRR) and the
Sustainable Development Goals (SDGs), identifying the challenges to and priorities for
achieving the 2030 global targets at the MENA Region local level.

Keywords: cities, climate change, disaster, hazards, resilience, sustainability.
1. Introduction

According to the United Nations (UN) Population Division’s projections, urbanisation rates will
escalate to reach an estimation of 5 billion people by 2030. (HABITAT III Issue Paper - Urban
Resilience, May 2015). Heavily concentrated in Asia and Africa low and middle-income
countries, the unconditional distribution of habitation density levels in coastal economic
centres, along hazard prone and rivers corridors culminates in the loss of human lives and
economic assets in large numbers, and increase the risk of exposure to natural hazards.

Over the past 30 years approximately 40 million people were affected by disasters globally,
with financial losses about US$20 billion (World Bank, 2015). With a population of 355 million,
60 million people live in the Middle East and North Africa (MENA) region coastal areas
presenting about 17 percent of the region’s total population (World Bank, 2015). The 2016
World Bank Development Indicators reported an increase in MENA population up to 436,720
million (World Bank, 2017).

Exacerbated with climate change extreme environmental conditions of high temperature and
water evaporation levels, the frequency of natural disasters and severity of catastrophic events
increases to become threat multiplier. ‘Climate change may not be responsible for the recent
skyrocketing cost of natural disasters, but it is very likely that it will impact future catastrophes’
(Nasa, 2016)

In April 2007 Climate Change was first established as a security issue by the United Nations
Security Council. The United States Department of Defence reported that ‘Climate change can
act as a threat multiplier for instability in some of the most volatile regions of the world
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(Nordas, R. and Gleditsch, N.P., 2007). This theory is strongly embedded in the MENA Region.
Here, the interaction between disaster risk, conflict and social vulnerability is distinctly
outlined in the contexts of poverty, human rights violations, and incompetent institutional
disasters risk management. “There were 19.2 million new displacements associated with
disasters in 113 countries in 2015, and several of these countries are no strangers to conflict
which gave rise to 8.6 million new displacements in 28 countries last year” (Glasser R., 2015).

According to the Global Report on Internal Displacement “disasters triggered by natural
hazards caused twice as many new displacements in 2015 as conflict and violence”. (Cited by
Glasser R., 2015). This report brings into attention the significance of conflict and violence as
drivers of ‘climate-change induced migration’ (Parry M.L et al, 2014), (Reuveny, R. (2007). As
the term migration by Reuveny R (2007) provides the choice of relocation, this paper suggests
the term of ‘climate-change induced displacement’ as defined by the United Nations
Educational, Scientific and Cultural organisation (UNESCO) ‘displacement of people refers to
the forced movement of people from their locality or environment and occupational activities.
It is a form of social change caused by a number of factors, the most common being armed
conflict. Natural disasters, famine, development and economic changes may also be a cause of
displacement’. (UNESCO, 2017).

2. Research Methods

In the context of building resilience, it is important to consider the 2015-2030 Sendai
Framework for Disaster Risk Reduction (SFDRR) UN member states perspective on conflict-
sensitive economics, displacement geographical and social scope of climate change impact. “By
consensus among UN Member States there are no explicit references to conflict in the text,
which articulates guidance on reducing mortality and numbers of people affected by disasters”.
(Glasser R,, 2015).

With the aim to address this gap, the study suggests the following research question: How
can the SFDDD new Ten essentials for ‘Making Cities Resilient’ capture the disaster data losses
gap for climate change, conflict and displacement nexus, to build sustainable development in
the MENA Region? To answer this question, the academic literature on resilience was reviewed
in the contexts of risk management, hazards, climate change adaptation and sustainability, to
trace the theoretical origins and development in the field based on the Meerow S. et al literature
review of 172 publications. Guided by climate change studies and UNISDR (2016) Terminology
on hazards, a proposed structure of hazards origin, effect, types and interrelated effects was
developed to identify the MENA region urban risk profile in relation to exposure and
vulnerability.

As the successor instrument to the Hyogo Framework for Action (HFA) 2005-2015: Building
the Resilience of Nations and Communities to Disasters, the study developed a timeline for
regional DRR strategies for mapped before the 2015 SFDRR. Aimed at learning lessons from
HFA, the study revealed attempts to compare between the HFA and SFDRR scorecard Ten
Essentials in relation the SDG Goal 11.b ‘By 2020, substantially increase the number of cities
and human settlements adopting and implementing integrated policies and plans towards
inclusion, resource efficiency, mitigation and adaptation to climate change, resilience to
disasters, and develop and implement, in line with the Sendai Framework for Disaster Risk
Reduction 2015-2030, holistic disaster risk management at all levels’ across the disciplines of
climate change, conflict and displacement. This study offers main contribution to building
coherence between the 2015-2030 Sendai Framework for Disaster Risk Reduction (SFDRR)
and the Sustainable Development Goals (SDGs), identifying the challenges to and priorities for
disaster data losses for climate change induced displacement. And achieving the 2030 global
targets at the MENA Region local level.

3. Urban Resilience: Definitions

With variations in defining resilience between the engineering, psychology and disasters
literature, this study will build evidence on the Meerow S. et al literature review of 172
publications. The literature on urban resilience over a 41-years period was identified using the
Elsevier’s Scopus and Thompson Reuters Web of Science on Holling’s socio-ecological system
framework (Walker, Holling, Cartpenter and Kinzig 2004) applied across the fields of risk
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management, hazards, climate change adaptation, international development and planning
(Cited in Meerow S. et al 2016).

Table 1 Urban Resilience: Definitions (Cited in Meerow S. et al 2016).

Focus Areas Literature Definition

Risk (Rose, A.,2007). Economic | The ability of an entity or system to maintain

Management | resilience to natural and | function (e.g. continue producing) when
man-made disasters: | shocked” (Rose, 2007, p. 384). It describes the
multi- disciplinary origins | ability of nation states and governance agencies
and contextual | to develop disaster mitigation processes and
dimensions. (Cited in | ‘hardened’ critical national infrastructure to
Coaffee, ]. 2008) ensure it can continue operating within the

global economy at its regular capacity.

Hazards (UNISDR, 2016) | The ability of a system, community or society
Terminology on Disaster | exposed to hazards to resist, absorb,
Risk Reduction. Geneva. | accommodate to and recover from the effects of
(Cited in Gaillard, ]J. C.| a hazard in a timely and efficient manner,
2010). including through the preservation and

restoration of its essential basic structures and
functions. (UNISDR, 2016)

Climate (IPCC, 2007) Tyler, S., & | The ability of a social or ecological system to

Change Moench, M. (2012). (Cited | absorb disturbances while retaining the same

Adaptation in Tyler, S., & Moench, M. | basic structure and ways of functioning,
(2012). the capacity of self-organization, and the

capacity to adapt to stress and change. (IPCC,
2007).

Sustainability | (Mileti D. S., 1999). Mileti, | The ability to tolerate—and overcome—
D.S., 1999. Disasters by | damage, diminished productivity, and reduced
design: a reassessment of | quality of life from an extreme event without
natural hazards in the | significant outside assistance (Mileti D. S. ,
United States, Natural | 1999,p.4).
hazards and disasters.

(Cited in Cutter et al 2008)

4. MENA region urban risk profile

Referred to as the ‘MENA’ Region, the Middle East and North Africa Region is divided into four
sub-regions, the Mashreq (Eastern) consisting of(Egypt, Iraq, Jordan, Lebanon, Palestine (West
Bank and Gaza), Syria, Iran, the Maghreb (Western) consisting of Algeria, Libya, Morocco,
Tunisia, Mauretania, the Gulf Cooperation Council (GCC) countries in the Arabian Peninsula
consisting of Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, United Arab Emirates, and the
Southern Tier countries: Somalia, Sudan, Comoros, Djibouti and Yemen.

MENA countries classification differs between international organisations following the span
of operational networks and geographical scope of activities. For example, the World Bank
report (2014) ‘Natural Disasters in the Middle East and North Africa: A Regional Overview’
excludes Sudan, Somalia, while including Djibouti and Malta (World Bank, 2014). According to
Majbouri, M (2015) MENA region countries listing extends to include Iran. This also applies to
Waha et al (2017) studies for 'Climate change impacts in the Middle East and Northern Africa
(MENA) region and their implications for vulnerable population groups'. For Choueiri E.M. et
(2013), the MENA Region followed the Arab states geographical outline (Figure 1), which will
be pertained to this study.
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Figure 1 Arab States Map. Cited in (Choueiri E.M. et (2013) An overview of the transport
sector and road safety in the MENA region.

5. Hazards

The region is exposed to two major types of natural hazards (Figure 2) (UNISDR, 2016). First,
hydro-metrological hazards defined as ‘atmospheric, hydrological or oceanographic origin,
such as tropical cyclones, floods, drought, heatwaves and cold spells and coastal storm surges’.
This is generated by the North Atlantic Oscillation (NAO), causing storm tracks and annual
variations in rainfall in Western and Central North Africa (the Maghreb), most of the Mashreq
and the Arabian Peninsula. For the MENA southern parts, the Inter-Tropical Convergence Zone
(ITCZ) dominates causing the Indian monsoon system (Donat, M. G., et al. 2014).

The second hazard is geological generated by the internal earth processes in the northern
Nubia-Somalia rift zone between Eritrea, Djibouti, Somalia and Ethiopia. This result in
earthquakes and volcanic hazards in this region. Anthropogenic and man-made hazards also
exist at lower levels of risk (Poggi, V. et al 2017). Seismic activity is also a hazard in the Arab
region. For example, the Jordan rift valley system places a number of countries (Jordan,
Lebanon, Palestine and Syria) at high risk from earthquakes. Similarly, some countries in the
Maghreb region (Algeria, Morocco and Tunisia) have been exposed to seismic activity in the
past. Devastating earthquakes have occurred in Palestine (1927), Lebanon (1956), Morocco
(1960), Egypt (1992) and Algeria (2003) (UNISDR, 2013).

. (Interrelated
Origin and Effect effects)
Socio-Natural
Technological
< Biological
Hazards -
(Single,
Sequential,
Combined)

Environmental

Natural
Hazards

Geological

Hydro-
meteorological

Figure 2 Hazards: Types, Origin and Effects.
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6. Drivers of Disaster Risk and Vulnerability

Disasters result from a combination of hazards with their respective to vulnerability.
Vulnerability is defined by the United Nations International Strategy for Disaster Risk
Reduction (UNISDR) as ‘the conditions determined by physical, social, economic and
environmental factors or processes, which increase the susceptibility of an individual, a
community, assets or systems to the impacts of hazards (UNISDR, 2016).

Taking into account the impact of political, economic instability and social inequity factors,
the MENA Region is highly vulnerable to socio-natural drivers of disaster risk caused by the
decline of natural eco-systems, rising urban populations and increased density with poor
integration of urban planning, infrastructure services, land use policy and enforcement of
buildings construction codes. Weak urban governance is embedded in Arab states centralised
governance system focus on investment in disaster risk management at the national level,
weakening the participation of local communities in decision-making process.

7. Climate Change, Conflict and Displacement

Shaped by the type of hazards and degree of exposure, climate change extreme conditions
exacerbate the impact of disaster risk drivers in the MENA region of and increase vulnerability
to hazards. Evidence from the United Nations System Task Team on The Post-2015
Development Agenda indicates that ‘migratory behaviours in response to climate and/or
environmental change may exhibit considerable variation, ranging from massed forced
displacement to gradual anticipatory ‘adaptive’ movement. Precise figures are lacking, but it is
believed that the large majority of people whose migration is fuelled by environmental
considerations move over relatively short distances and rarely across borders’ (IOM, UNDESA
2012).

The history of conflict induced displacement in the MENA Region started with the occupation
in 1967, followed with the twentieth century ordeals of Lebanon and Iraqg, civil wars in Sudan
and Somalia, and the Arab Spring turbulence in Egypt, Libya and Syria. As displaced people
often settle in informal settlements that are especially vulnerable to natural and man-made
hazards, there is a threat of further instability and displacement in these areas. (HABITAT III
Issue Paper - Urban Resilience, May 2015).

8. MENA Disaster Risk Regional strategies

The 2020 Arab strategy for disaster risk reduction was first adopted by, the Council of Arab
Ministers responsible for the Environment (CAMRE) in 2010. Arab States in the MENA Region
committed to the implementation and follow-up on Hyogo Framework for Action 2005-2015,
toward increasing the awareness and commitment to disaster risk reduction (UNISDR, 2015).
(Figure 3). Recalling the 2010 World Disaster Reduction Campaign 2010-2015 Making Cities
Resilient: "My city is getting ready!", observations were made in Aqaba regarding the variation
in Arab cities capacities and resources to implement the declaration. Sharing equal
commitments, a regional review was agreed to take place in 2015, to ensure consistency with
the global disaster risk reduction framework to be adopted by 2015.

Approved by the Economic and Social Council of the League of Arab States at its session in
September 2011.This was followed with adoption by Arab Heads of States Summit in the
Baghdad Arab Summit in March 2012. In 2013, the Cooperation Council for the Arab Gulf States
(GCC) announced its commitment to develop a road map to reduce disaster risks.

9. 2013 Aqaba Declaration on Disaster Risk reduction

On the same year, the Aqaba Declaration was signed at the First Arab Conference for Disaster
Risk Reduction, 19-21 March in Aqaba, Jordan. Here a shift into wider collaboration at the local
level was witnessed, with the engagement of Arab city mayors, local and national government
representatives, working together to reduce disaster risk in Arab cities. With 16 targets set to
be achieved by 2017, Aqaba Declaration recognised urbanisation challenges and opportunities
associated with demographic population growth and economic development. Considering the
significance of traditional knowledge in reducing disaster risk, this can be developed to
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strengthens the resilience of local communities. The impact of climate change extreme weather
events, and exposure to hazards in coastal cities and highly seismic zones is documented.

The Arab States endorses the Hygo 2005 o
Framework for Action 2005-2015:Building the
Resilience of Nations and Communities to

Disasters 2010 2010
293 cities signed from 13 Arab
countries Making Cities Resilient The 2020 Arab strategy for disaster risk

Campaign: "My city is getting ready* 2011 o__ reduction adopted by the Council of Arab
Ministers responsible for the Environment
The 2020 Arab strategy for disaster risk
reduction approved by the Economic and
Social Council of the League of Arab States

at its session in September 2011 —e 2012

The 2020 Arab strategy for disaster risk reduction
adoption by Arab Heads of States Summit in the
Baghdad Arab Summit in March 2012.

2013 *=——o 2013

The Cooperation Council for the Arab
Gulf States (GCC) announced its

commitment to develop a road map to 2013 Agaba Declaration on Disaster Risk
reduce disaster risks. reduction
2014 o—
Sharm El Sheikh Declaration for Disaster Risk
Reduction
—e 2014

Reviewing the Hyogo Framework for Action

(HFA) and informing global consultations on

HFAZ2 (post-2015 DRR Framework): Lebanon
. 2015 o— and Algeria held national consultations of the

The Arab States endorses the Sendai Hyogo Framework for Action and developed

Framework for Disaster Risk Reduction 2015- recommendations for the HFA2.

2030 (Sendai Framework)

Figure 3 Disaster Risk Regional strategies in the Middle East and North Africa Region
(MENA).

10. 2014 Sharm EI Sheikh Declaration for Disaster Risk Reduction

Adopted at the Second Arab Conference on Disaster Risk Reduction, in Sharm EIl Sheikh, Egypt,
14-16 September 2014, similar growing challenges of the 2014 Aqgaba declaration were
recognised, with 19 actions to target the lack of disaster data losses and updated information
on exposure, vulnerability and hazards affecting critical infrastructure, disaster risk mitigation
strategies and early warning systems. Deeper interrelationship between climate change and
migration was developed with understanding of water scarcity, desertification and land
degradation long-term impact, supported with facts and figures ‘Between 1980 and 2008, more
than 37 million persons were affected by drought, earthquakes, flash and other floods and
storms and the losses to the Arab economy were estimated at around US$ 20 billion’ (UNISDR,
2014).

11. Making Cities Resilient

The United Nations University Centre for Policy Research Background identified several
frameworks for measuring fragility, risk, and resilience (Bosetti L. et al 2016). Although
relatively comprehensive, the context of displacement is missing, with focus on fragility at a
National level, disconnected from climate change environmental and political drivers at the
local level. ‘Fragility continues to be analysed predominantly from a state-centric perspective,
with a focus on state institution’ (Bosetti L. et al 2016).

Accordingly, this paper will apply detailed analysis of the Making Cities Resilient Campaign
ten essentials, with focus on climate change, conflict and disciplines to build resilience in the
MENA Region. A comparison between 2010 and 2017 Scorecard will be applied to develop a
holistic approach for disaster risk reduction science and close the gap between the 2015-2030
Sendai framework (SFDRR) and Sustainable Development Goals (SDGs). The translation of
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target for Goal (SDG) No. 11 ‘Make cities and human settlements inclusive, safe, resilient and
sustainable’ will provide guidelines and implementation tools on building construction
techniques, dams’ architecture, flood defences and retrofitting codes, with greater
understanding of displaced community needs in alliance to local resilience policies and spatial
planning strategies.

The ‘Making Cities Resilient Campaign’ was developed by UNISDR and its partners to assist
local governments in assessing their progress in building resilience to disaster. It is part of a
series of tools for measuring the progress of nations and communities towards meeting the
objectives of the Hyogo Framework for Action (HFA) to ‘increase understanding and encourage
commitment by local and national governments to make disaster risk reduction and resilience
a policy priority and to bring the global Hyogo Framework closer to local need’.(HFA, 2005-
2015).

This was followed with the launch of the Local Government Self-Assessment tool (LGSAT) in
April 2012, in support to the global Making Cities Resilience Campaign, to enrich understanding
of disaster risk, identify gaps in planning policies and financial risk investments. This is an
online tool that identify main Ten Essentials. Wide in scope, more than 1850 cities participated
from 95 countries globally, 293 cities signed from 13 countries in the MENA Region (Arab
States). With forty cities identified as role models to share knowledge and learn lesson from,
only four are reported by the UNISDR in the MENA Region, including Dubai (United Arab
Emirates), Aqaba (Jordan), Beirut and Byblos (Lebanon). These figures proclaim the necessity
to identify the gaps in processing the LGSAT tool in the Arab States; understand the
methodological framework for progress in monitoring and feedback mechanism for local
governments. (UNISDR, 2013)

The lack of accurate, updated and reliable data on disaster losses in the region plays have a
significant impact on building resilience. The main regional resources are the International
Disaster Database (EM-DAT) and the multi-stakeholder initiative on Disaster Information
Management System - DesInventar. ‘That enable countries to analyse disaster trends and their
impacts in a systematic manner through the collection of historical disaster data’. Nevertheless,
‘only nine out of the 22 Arab countries have either completed or initiated the development of
national disaster loss’ (UNISDR, 2013).

Having this in mind, New Ten Essentials were launched at the 2017 Global Platform for
Disaster Risk Reduction in Cancun, Mexico, this paper main outcome is the development of a
comparative analysis between the 2010 and 2017 Ten Essentials (Table 2), to identifying gaps
and learning lessons from cities progress reports on the indicators for the HFA, and develop
evidence based approach for reporting to the SFDRR indicators in the context of the MENA
Region. The SFDRR was endorsed by the UN General Assembly, and adopted by 187 countries
as a 15-year, voluntary, non-binding agreement with four priorities and global seven targets,
which recognizes that the state has the primary role to reduce disaster risk but that
responsibility should be shared with other stakeholders including local government, the
private sector and other stakeholders.

From the comparison above, both 2010 and 2017 Ten Essentials provide a set of assessments
to enable cities to understand how resilient they are to natural disasters. The New Scorecard
provide detailed quantified indicators for measuring resilience in new fields such as risk
modelling, and risk insurance in relation to urban development and natural ecosystems,
facilitating a more cohesive approach for making cities resilient. Nevertheless, measures to
quantify losses from ‘climate change induced displacement’ are note covered, calling for further
investigation of how local governments in the MENA region conflict setting can achieve
‘sustainable resilience’.

This study proposes the utilisation of the SDG Goal 11.b indicator 11.b.2 metadata (Table 3),
to develop a method of computation based on the technical methodology applied in measuring
resilience by the New Ten Essentials. Taking into account the lack of legislation for displaced
people, the inclusion of sustainability indicators into the Making cities resilience tool will
provide an opportunity to shift disaster risk reduction efforts from emergency to long-term
development, to reduce the future risk of displaced people exposure to risk and vulnerability
to hazards in un-planned resettlement of displaced people camps and emergency shelters.
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Table 2 Comparison between the Ten Essentials for the HFA Scorecard 2010 and the 2017

SFDRR Scorecard 2017.

HFA Ten Essentials (2010)

SFDRR Ten Essentials (2017)

1. Institutional and administrative
framework

1. Organise for disaster resilience

2. Financing and resources

2. Identify, understand and use current and
Future risk scenarios

3. Multi-hazard risk assessment — know
your risk

3. Strengthen financial capability for resilience

4. Infrastructure protection, upgrading
and resilience

4. Pursue resilient urban development and
design

5. Protect vital facilities: education and
health

5. Safeguard natural buffers to enhance the
Protective functions offered by natural capital

6. Building regulations and land use
planning

6. Strengthen institutional capacity for
resilience

strengthening of ecosystems

7. Training, education and public | 7. Understand and strengthen societal capacity
awareness for resilience
8. Environmental protection and | 8.Increase infrastructure resilience

9. Effective preparedness, early warning
and response

9. Ensure effective disaster response

10.Recovery and

communities

rebuilding

10. Expedite recovery and build back better

As stated by Mochizuki et al. (2014) ‘revisiting the disaster and development debate’,
sustainable development potentials are ‘threatened by the accumulation of disaster risks’.
(Mochizuki et al. 2014). Taking into consideration the wide range of definitions for the term
‘sustainable development’, providing the needs of future generations is the widely accepted
target, and recently suggested in the guiding principles for the HFA (2005-2015) that
‘sustainability of development depends on its ability to prevent new risk creation and the
reduction of exiting risk’. (Cited in Saunders W. and Becker ]. 2014).

Table 3 Metadata for Indicator 11.b (Resource: Sustainable Development Goal 11, A Guide to
Assist National and Local Governments, UN HABITAT, 2017)

Target 11.b: By 2020, substantially increase the number of cities and human settlements adopting
and implementing integrated policies and plans towards inclusion, resource efficiency, mitigation and
adaptation to climate change, resilience to disasters, and develop and implement, in line with the
Sendai Framework for Disaster Risk Reduction 2015-2030, holistic disaster risk management at

all levels.

Indicators Level Terminology Method of computation
11.b.1: Number of National Not Defined Summation of data from
countries that adopt and | Government National Progress Report
implement national of the Sendai Monitor
disaster risk reduction

strategies in line with

the Sendai Framework

for Disaster Risk

Reduction 2015-2030.

11.b.2: Proportion of Local Form of public Not Identified

local governments that Governments | administration at the “out of the scope of this

adopt and implement
local disaster risk
reduction strategies in
line with national
disaster risk reduction
strategies

lowest tier of
administration within a
given state, which
generally acts within
powers delegated to
them by legislation or
directives of the higher
level of government

Metadata”

30



12. Conclusions

The interface between climate change and urbanisation is considered to cause the shift in rural-
urban migration patterns, emerging changes of social structures, and probably increases the
exposure of humans and economic assets to extreme events, natural and man-made disasters.
Coupled with economic instability and social inequity, the competition for diminishing
resources, can trigger ethical concessions that may lead into conflict.

According to IOM (2016), there are over 16.2 million IDPs in Arab countries, which constitute
nearly one third of all internally displaced people in the world. Standing out as having one of
the highest levels of human mobility, the MENA prolonged history of armed conflict and civil
wars generated a more complex trend of forced migration, nevertheless, losses from ‘climate
changes induced displacement remains unidentified. Findings from the 2017 Global report on
internal displacement indicate that ‘by the end of 2016, there were 40.3 million people
internally displaced by conflict and violence across the world. An unknown number remain
displaced as a result of disasters’.(Internal Displacement Monitoring Centre, Norwegian
Refugee Council 2017)

With climate change, disasters affecting ‘haphazard development, weak institutions, lack of
social safety nets and short-termism of our decision making practices are some of the factors
that drive natural disaster risk’(Mochizuki et al. 2014). Evidence from the policy review of
MENA Disaster Risk Regional strategies, indicates that accurate data on disaster losses and risk
models is essential to building resilient cities in the MENA Region.

It is evident from the literature that definitions and concepts of resilience and sustainability
are interlinked, on the contrary sustainable development cannot be achieved without defining
the time scale of action for disaster risk reduction. ‘Sustainable recovery from a natural hazard
event ensures that existing risks are reduced and any new risks are managed’ (Saunders W. and
Becker ]. 2014), yet the decision making process for long-term action contradicts with
emergency response, and require inclusive data on disaster losses to achieve sustainable
development.

This can be achieved by building coherence between the global 2015-2030 targets for DRR
and the SDGs, strengthening local investments, building capacities of institutional organisations
and civil society groups, with emphasis on the need to integrate sustainable development
principles into Arab cities spatial planning strategies, and disaster risk management policies.
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Abstract

Recently, the term Sustainable Facilities Management (SFM) has been introduced to integrate
sustainability principles into FM. In the last few years, the UAE’s main target has been to
champion the implementation of solar energy for greener future. The Dubai Government has
announced its major objective to transform Dubai into a smart city. The use of an eco-friendly
economy plan, can lead to make it the most sustainable city in the world by 2021. Abu Dhabi is
also motivated to construct its own plan to become fully sustainable city. This signifies the need
to have a framework to guide firms and FM industry to achieve the (SFM) term. The aim of this
study is to incorporate sustainable practices into FM to manage existing buildings. The specific
objectives are to develop a sustainable FM framework for a building incorporating the
sustainability principles: economic, social and environmental, in order to construct an
assessment method to evaluate and to apply the proposed SFM through a case study.

This research focuses on the performance assessment of a building in Dubai. The assessment
methods used for the building are reviewed and their strengths and weaknesses are discussed.
The variables under the three pillars of sustainability: economic, social and environment were
identified through literature review and an exploratory study. The survey design was adopted
and data were collected using self-administered questionnaire sent out to participants by email.

Keywords: Sustainability, Climate change, Sustainable facilities management, Building
performance.

1. Introduction

“The history of life on earth has been a history of interaction between living things and
their surroundings" (Carson, 1962)

Facilities management (FM) is an emerging discipline where it is integrated into an
organization’s business function and no longer operate as a separate entity (Alexander, 2003).
Before 1980’s, FM was viewed as non-core services and organizations tend to cut cost in FM to
maximize their business profits (Duffy, 2000). At present, FM has been gaining emphasis in
organization to deliver values in core business. There is a direct link between business and
supporting infrastructure to improve business performance (Grimshaw and Cairns, 2000).
Jones (2000) suggested that effective FM will be able to provide long term cost savings and to
add a value to any organization.

Nutt (2004) suggested future FM will move forward based on the four basic resources trails
available in an organization: financial resource trail (business), human resource trail (people),
physical resource trail (property), and knowledge resource trail (information) (Amaratunga, D.
and Baldry, 2001). He further suggested that FM should be strategically planned in order to
exploit the opportunities available within the four trails (Nutt, 2004).

Sustainable development has become increasingly an important aspect of Architecture,
Construction and Operations for the new and existing building as a way to championing “Green
Vision of Dubai”. The integration of the triple bottom line (economic, social, environment) into
FM has placed pressure on FM profession to integrate sustainable measures in building
operations and maintenance by taking environmental and social issues into the FM practices.
Green regulations have been strictly implemented in newer building under construction.
Furthermore, building owners are responsible by law to implement sustainable and effective
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procedures to decrease gas emission, improve energy efficiency and minimize energy
consumption in buildings. Both facilities management and sustainability subjects are still
maturing, unclear and may cause confusion for many people who are not involved in the details.
The study aims, however, to increase the level of awareness of both subjects and engage all
stakeholders to achieve the right balance to protect the environment for the next generation
and improve the economical side without affecting the level of occupancy comfort in buildings.

. Sustainable Development Concept

The most used definition for Sustainable Development is that by the Brundtland Commission
in 1987: “development meets the needs of the present without compromising the ability for
future generations to meet their own needs” (WCED, 1987, p.43). This definition is different
from the others, in that it shows the significance of intergenerational equity. This idea of saving
resources for future generation is one of the main features that distinguished the policy of
sustainable development from other international environmental policies.

In the last two decades, FM operators changed their perception towards sustainable
development as an effective tool to reduce the climate warming. The global system
encompasses ecosystem for people to sustain their life and activities, whereas the social system
provides a base to fulfil human existence through politics, economic, technology and human
systems that consist of health, safety and security (Komiyama and Takeuchi, 2006).

The UAE can play an important role regionally and internationally in actions positively
impacting climate change. The country has a unique chance to shift towards a low-carbon
emission while maintaining economic growth, and to lead in providing clean renewable energy
and low-carbon emission.

. Climate change and energy

The geological record shown in Figure 1 incorporates a critical confirmation for the extensive
scale of climate changes in Earth's past. A case of this variability appears in the plot of the
temperature throughout the previous 420,000 years. This information was obtained from an
Antarctic ice center. (National Climate Change Strategy, 2005).
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Figure 1 The plot of temperature throughout the previous 420,000 years. Source: (National
Climate Change Strategy, 2005)

Earth invites us to combat climate change, by slowly reducing global greenhouse-gas (GHG)
emissions in the next five years and beyond, the average temperatures are likely to increase for
more than 2°C this century. The probable impacts would be disastrous: declining crop yields,
rising sea levels, ocean acidification, droughts, floods, storms and heat waves, and major
economic losses. We are also in risk of losing between 15-40% of our species from extinction
(Building and Construction Authority, BCA 2009).

Carbon emissions schemes in operation during 2014 secured 3.7 Gt (11 %) of worldwide
energy related CO2 emissions and had a total cost estimation of $26 billion (IEA, 2015). The
normal cost was around $7 per ton of CO2 as shown in Figure 2.
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Figure 2 CO2 Emissions Schemes over the world. Source: (National Climate Change
Strategy, 2005)

The UAE government has realized the importance of climate change and decided to achieve a
green economy and reduce the use of fossil fuel by using renewable sources of energy (MONE,
2010).

4. The UAE building sector and global warming

Hong (2009), stated that some construction materials and systems if applied can help decrease
the amount of CO2 emissions by around 6.9%. In most projects in the UAE, materials are
evaluated and selected based on their aesthetics and cost and not on their energy and
environmental performance (Radhi, 2010). It is, therefore, not surprising that 70% of the
annual electricity consumption is by building systems only. Figure 3 clearly states the
consumption of energy per sector in the UAE.
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Figure 3 Energy consumption per sector. Source: Radhi (2010)
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Figure 4 shows the energy end-uses of a typical residential building in the UAE, where
electricity consumed by HVAC systems for cooling is the most significant. The increase in
electricity consumption for cooling buildings in the UAE has been ten folds (from 5 to 50 Billion
kWh) over the past two decades.
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Figure 4 Energy end-uses in the typical building. Source: Radhi (2010)
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5. Sustainability Facilities Management and the Drivers for Growth

The increase in awareness of environmental issues, the introduction of building certified
schemes for existing buildings, the increase in the number of aging buildings and emerging new
building technologies are identified as the drivers for SFM to develop and grow. Introducing
sustainable concepts for new building development can also be applied for existing facilities
management in areas such as refurbishment, renovation and alteration and addition (A&A).
Hodges (2005), Nielsen et al. (2009) and Shah (2007) integrated sustainability principles into
FM. SFM is growing rapidly (Elmualim et al., 2010) and can be defined as “a holistic approach
which includes consideration of not only core business and support functions, but also relations
with the local and global society as well as the climate and the eco-system” (Nielsen and
Galamba, 2010). The drivers for the growth for SFM practice are the following:

5.1 Awareness on Environmental Issues

Buildings have significant impacts on the environment, economic and social issues. The United
Nations Environment Programme (UNEP, 2006) reported that the building sector consumes
40% of used global total energy and contributes 40% of global total carbon emissions (see
Figures 5 & 6). This is due to the fact that buildings consume huge amount of materials,
resources and energy; meanwhile they generate air, water and soil pollution over their life cycle
time (Tucker et al.,, 2003). Price et al. (1998) studied the main drivers of increased energy
demand in buildings and found that the increase in urbanization, industrialization and in
commercial floor space are the major contributors to this large energy consumption in
buildings. In addition, pollution from existing buildings causes environmental concerns. In the
UAE, the building sector was the second largest consumer of electricity after industrial sector
in 2005 and consumes more than 30% of the total end-use electricity (MTI, 2007) (see Figure
7).
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Figure 5 Share of Built Environment in Resource Use. Source: UNEP, 2006
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Figure 6 Share of Built Environment in Pollution Emission. Source: UNEP, 2006
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Figure 7 Energy Consumption by Sectors in 2005 (Source: MTI, 2007)

When in operation, the air conditioning consumption constitute about 60% of the total building
energy consumption (National Climate Change Strategy, 2005). FM can help in reducing the
environmental impact and improving energy efficiency of these buildings through energy
retrofitting by using energy efficient technologies. (Mawed and Al-Hajj, 2014)

5.2 Environmental Building Assessment Method for Existing Buildings:

Environmental building assessment methods for new buildings have been introduced since
1990’s such as Leadership in Energy and Environmental Design (LEED) in the United States,
BRE Environmental Assessment Method (BREEAM) in United Kingdom and ESTIDAMA Ratings
System in the UAE. In the United Arab Emirates, Estidama pearl rating system (PBRS) is to
demonstrate the sustainable development in Abu Dhabi buildings and develop the life quality
of the city. PBRS aim to integrate four pillars of Estidama together. That process known as
integrated development process; the process encourages water, energy and waste
minimization as well as local material use and aims to provide the supply chain for sustainable
and recycled materials and products (PBRS, 2010).

5.3 Increase in Existing Building Stock

The building stock is in the increase consistently (Alexander, 1998; Shah, 2007). Inefficiencies
in managing aging buildings will lead to higher energy costs (Holness, 2008). In view of
increasing building stock in the UAE, it is envisaged that more and more construction works
would involve refurbishment, retrofitting and renovation of existing buildings. Wood (2006)
mentioned that existing buildings have the potential to contribute to sustainability through
lower ‘embodied energy’. There are many opportunities to achieve energy savings in existing
building stock through energy retrofitting (Sussman, 2007) and buildings refurbishment
(Mickaityté et al., 2008).

5.4 Advancement in Building Technologies

The advancement in building technologies has changed the way in which FM operates. Building
technologies such as Building Automation System (BAS), information technology (IT), Energy
Management System (EMS), Communication Management System (CMS) and Building
Information System (BIS) are increasingly adopted in buildings (Kua and Lee, 2001; Wong et
al,, 2005). Alexander (2003) anticipated the emergence of intelligent users’ where knowledge
is acquired in integrating building technologies into building functions in providing optimum
building environment. Thus, there is a need to change the way buildings are managed.
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5.5 Gaps in Knowledge to deliver SFM

Most studies have not integrated economic, social and environmental aspects in managing
building facilities. In addition, no guide has been developed for assessing existing buildings on
the extent to which the FM carried out to be sustainable.

6. Conceptual Framework for Sustainability Facilities Management

Wood (2006) studied the role of existing buildings in the sustainability agenda and found that
existing buildings do interact with physical infrastructure, cultural and heritage in the society.
He further suggested that existing buildings can be improved to avoid constructing new
buildings where more resources will be consumed if more new building are constructed (Wood,
2006). Sunikka (2003) mentioned that sustainability potential lies in management systems of
the existing building stock. Hong et al,, (2006) and Mickaityté et al. (2008) suggested that
building refurbishment help reduce energy consumption and create a better living.

Several studies linked sustainability principles with FM practices. Shah (2007) proposed a
framework of implementation of green FM management through building automation system.
Sobotka and Wyatt (1998) proposed strategies in eco renovation for existing buildings. Their
study has two limitations where social aspect did not taken into account and did not address
the issues of the energy embodiment in renovation. Hakkinen an Nuutinen (2007) linked
sustainable construction into life cycle facilities management. However, their study did not take
into account the different business goals and trade-offs in organizations. Changing environment
should be considered in the life cycle approach (Wyatt et al., 2000). Mickaityté et al. (2008)
proposed green refurbishment to achieve sustainable built environment. Epstein (2009) and
Folke et al. (2002) mentioned that the three sustainability bottom lines (economic, social and
environment) should be viewed in an integrated ways. The three aspects are inter-linked and
impact on each other. Thus, economic, social and environment should be integrated in the
sustainability framework (Folke et al., 2002).

Sustainable approach will directly and indirectly create values to the company. Companies
nowadays realize that social aspects also need to be taken care of. Some authors determined
the relationship between business and sustainability can be linked by physical facilities
(Epstein and Roy, 2003; Paumgartten, 2003). FM can be used as a platform to perform
sustainable business strategies and enhance business sustainable performance such as
reducing operating cost, resource allocation, eco-efficient operation and more productive
workers (Willard, 2002).

7. Barriers to sustainable FM practice

Researchers have highlighted the unequivocal role facilities management profession can play
in advancing the sustainability agenda and the account of its potential contribution to
sustainability goals in organizations (Wood, 2006; Shah, 2007). However, the rapidly evolving
nature of FM means that there are likely to be barriers capable of hindering full integration of
FM practice into the sustainability agenda among organizations. Additionally, Kato et al. (2009)
contend that notwithstanding the proliferation of green buildings, there are impediments to the
construction and management of green and sustainable buildings. Elmualim et al. (2010)
investigated barriers and commitment of FM profession to sustainability debate using an online
survey of facilities managers in UK. The study discovered time constraints, lack of knowledge,
and lack of senior management commitment as the three main barriers to sustainable FM
practice in UK. Thus, facilities managers who are responsible for championing the cause of
sustainability within organizations are not getting enough information regarding sustainability
issues, while top level management is slow in their commitment to the cause of sustainability
within organizations. It is equally important to emphasize that technical barrier such as lack of
adequate professional and scientific training on complexities and operations of intelligent
buildings can be an impediment to successful sustainable FM practice (Finch and Clements-
Croome, 1997).

In a study in the food industry in Lebanon, Massoud et al. (2010) revealed that lack of
government support and incentives, lack of relevant environmental laws and regulations, and
uncertainty of outcomes and benefits are the three most common barriers to the successful
implementation of environmental management systems in the Lebanese food industry. Other
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common barriers to sustainable FM practice in the literature include: lack of awareness, lack of
training and tools (Finch and Clements-Croome (1997); financial constraints, cost of
certification, lack of in-house knowledge, customer demands and constraints, physical and
historical constraints, and organizational engagements (Shah, 2007; Elmualim et al., 2008).
There is unanimity among researchers for a continued identification of the challenges capable
of frustrating the adoption of sustainable practices within organizations which underscores the
need to investigate factors militating against sustainable FM practice.

In summary, evidence from relevant literatures has established FM as a key player in global
sustainability agenda. The study contained in this paper contributes to that existing body of
knowledge by using data from different countries to empirically explore the level of
commitment by corporate organizations to the course of sustainable FM practice (Journal of
Facilities Management, 2014).

8. Survey Analysis

76 valid returns were received from a total of 116 questionnaires sent out, making it 65.5%
success rate. The majority of the participants are occupiers (36, 47%), followed by in-house
FM, outsourced FM and management staff (40, 53%).
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Figure 8 Perception of FM Role in Environmental Sustainability.

Returns from Electronic Mail Survey

B In-House FM

m Crutsourced FR

= Management Staff
| ODecupier

Figure 9 Respondents Profile.
The survey data shows that the findings agree with the original premise of the study that

qualified FM equipped with skills and experience, and an enlightened management positively
affect sustainability.
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9. Case Study

The SFM concept was implemented on a hotel building in the UAE in order to evaluate the
building and facilities performance toward sustainability. The building id identified as
Building A. It was selected because it fits the required organizational characteristics and the
level of FM implementations.

The case study aims to demonstrate the ways of integrating sustainable development and
facilities management strategies in order to generate effective tools that can be used to
review and evaluate the economic and environmental benefits of implementing SFM in
buildings.

10. Building A

The building under consideration for the study is a hotel tower located in Downtown Dubai
at the heart of Dubai, close to Burj Khalifa, the world’s tallest building. It is an exceptional
building with best in class engineering and stands tall comprising of 29 storeys, 290 flats
offering occupants facilities such as, swimming pool, sauna, GYM area, and spa. The building
includes 5 podium levels as car parking, retails floor, ground floor as the building main
reception lobby, and a restaurant. The building has 141 one-bedroom units, 111 two-
bedroom units, 26 three-bedroom units, 5 one-room duplex flats, 7 two-room duplex lofts
and 16 retail shops. The scope of the study will be limited to the building common area with
a total area of 484,612 SQF. DEWA (Dubai Electricity and Water Authority) is the main
supplier of electricity to the building. The building’s HVAC system chilled water comes from
a District Cooling distributer.

The study will provide the optimal effective measures by using SFM that can give the most
efficient energy consumption with best payback period and with reduced impact on
environment and the building operational cost.

Table 7 Building Information.

Premises Name

LUXURIOUS HOTAL APARTMENTS

Location

Dubai Downtown

Building Type

Hotel apartments

Number of floors

B+G+4P+25

Conditioned space
surface

~ 45,022m? estimated

Energy source

DEWA Electricity

Annual Energy Cost

~ AED 3,480,880 (USD 948,469)

Date of Technical visit

Oct 27, 2016

11. Characteristics of key contributors

Information provided for the case study came from five personel in the FM team and Two of
the building occupants (tenants). Table 2 shows the designation and years of experience
within the FM team. Data was collected using an observation checklists, interviews and
existing records.

Table 8 Profile of Building Users (Employees) for case study Building A.

Designation Years of Experience in FM
Building Owner Representative 15
Facility manager 12
Facility officer
HSE officer
House Keeping Manager
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12. Methodology

The first stage in the study is to define the building energy base line, followed by a partial
implementation of SFM principles and calculation of the economical benefits such as the
Return on Investment of each recommendation and the amount of reduction in CO2
emission. The final stage consists of interviews with the FM team, building owner
representative and FM experts in order to analyze and get feedback about the SFM concept.

13. Results and Discussions

To examine SFM and its implementation on the building a detailed analysis was carried out.
The results show that there is a potential for saving 13% of the cost of cooling, 16% in
electricity and 30% in water consumption. This will result in an overall annual saving of
about 16% of the total energy consumption which is about 487,255 AED/year. This will
reduce the CO2 emission in the environment by about 461 Tons. This is equal to a total
investment of about 499,668.8 AED and about 13 months of payback period.

Table 9 Overall case study energy conversion results by implementing SFM.

Annual

S/N Energy Conservation Type of Annual Saving Savines Saving | Investment | P/B
Measure Energy KWh. LItRTH | AED)g % (AED) (Months)

1 | Replacementof3way | o 102,758 83,760 45% | 72,000 103
valves to 2 way valve
Continuous

2 Improvement on Cooling 130161 106,097 5.7% 55,000 6.22
Chilled water System
Control Mgasures on Cooling 4914 4,895

3 the operation hours of
FAHUS i 0.7% 0 0

S 1n common Electricity | 50808 21,8474

area

5 Control the indoor Cooling 1405 1,400 0.3% 0 0
space temperature Electricity 24030 10,340 )
Modification of Motor

6 Pulley for Energy Electricity | 4384 1,664 0.08% 1,480 10.7
Conservation
Rectification of the

7 VFD system related to Electricity 12045 5,179 0.05% 5,000 11.6
Domestic water

g | Lowflowwater Water 126,150 65,100 30% | 27,000 5
fixtures
Improving the FAHU Cooling 12,443 12,396 o

K efficiency Electricity | 43,812 18,850 1.1% 51,750 199
Retrofit the existing

10 | lighting fitting Electricity | 253,757 109,000 10.7% | 300,240 33
measures on the
cooling system
The reflect of heat

11 | lossesoflighting Cooling 46,580 46,406 1.42% |0 0
measures on the
cooling system

Electricity 388836 167,199 16%

Cooling 298,261 254,954 13%

Water 126,150 65,100 30%

Total 487,255 16% 499,668.8 13

The amount of savings from implementing the SFM Guide list for a period of 10 years will be

about 5,146,786 AED as shown in Figure 10.
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Figure 10 The expected cost saving over 10 years.
14. Interviews Discussions

The fieldwork started with a pilot study in the form of a preliminary survey and interviews
conducted to determine the causes of difficulties in achieving sustainable FM practices in UAE
existing buildings. The survey questions were formulated based on information gathered to
address the main objectives of this research and defined the SFM Guide list that can be
implemented in any existing building in the country.

The average experience of the respondents is 12 years. They have broad knowledge of FM
and thus information obtained can be reliable. In-house FM personnel were interviewed on the
potential causes of difficulties in carrying out sustainable FM practices for UAE existing
buildings. They were able to provide an integrated overview and insight of their organizations’
operations.

15. Analysis of Interview Results

The interviews were carried out in order to understand the interviewees’ reasoning behind
linking sustainability practices with facilities management and their evaluation of SFM ideas.
The interviewees were selected based on their experience in FM, so they can add a value to
the research subject by sharing their views and thoughts. The results of the interviews
showed that there is an overwhelming agreed that retrofit project in existing buildings is
important and should be considered as one of the main elements in the modern FM
strategies. They also agreed that there is a link between sustainability and FM. This link will
be enhanced further in future. The following additional points have been highlighted in the
interviews:
1. Awareness of green practices that must be implemented immediately in all buildings in
UAE as a first step toward sustainability.
2. The potential opportunities in the existing buildings to save energy and increase energy
efficiency.
3. Building owners have the opportunity to save from 10% to 50% of annual energy
consumption by implementing SFM.

16. Findings and Study Limitations

In the UAE, buildings are one of the largest consumers of energy, making them the main
producer of the atmospheric CO2 and hence largely effecting climate changes. The existing
buildings stock in the UAE stands on about 210 million m2 floor area and this is still increasing
(BCA, 2010b). It is, therefore, envisaged that more and more construction works would involve
refurbishment, retrofitting and renovation of existing buildings. Wood (2006) mentioned that
existing buildings have potential to contribute to sustainability through lower ‘embodied
energy’. The main finding of this study is that the number of sustainable buildings is very low
among the stock existing buildings. The sustainability practices can be easy implemented to the
existing buildings as shown in the case study. On the other hand, by linking the concept of
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sustainable development and facilities management, the existing buildings can be converted
into the green standard ones.

One of the major limitations in this study is that quantifiable data such as embodied energy
in buildings were not collected. Another limitation is that the study was carried out on one
building only.

17. Conclusions

The stock of existing buildings has risen rapidly as the population continued to increase and
human activities have further contributed to the depletion of natural resources. Sustainable
development is needed to meet the present needs without compromising the future
generations’ ability to enjoy their needs. Awareness of delivering a sustainable built
environment has increased to meet the needs of economic, social and environment in a
balanced way.

There is an increase in the number of designed and built green buildings. There is a need to
manage buildings in a sustainable way by considering the three sustainability pillars for FM.
This is because a building will not be sustainable even if it is designed to be green if
sustainability is not extended into the post construction stage.

SFM can be used to assess more operational buildings in order to generate a pool of database
of building performance in the UAE. The top 10% performance assessed under SFM can be
adopted as a benchmarking tool. FM personnel may use the indices as an assessment tool to
evaluate building performance and to work towards the SFM goal.

Further research can be carried out to look at additional relationships between variables and
building performance besides electricity and water consumption such as, economic benefits,
social benefits and environmental benefits that are contributed by SFM practices.
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Abstract

Green schools are designed to answer a need for energy efficiency and sustainability. In
addition, they contribute to improving the learning process, by enhancing teaching and learning
standards and productivity, as well as the health and wellbeing of teachers and learners. This
paper assesses the way in which green schools environment impacts on occupants’ wellbeing
and productivity. This is achieved by comparing between conventional and green schools when
assessing users’ experience in schools buildings with a special emphasis on Internal Air Quality
(IAQ), Thermal Comfort, Lighting (daylight and views), Acoustics Performance, and
Maintenance Standards. The study intimates that green schools’ Internal Environmental
Quality (IEQ) positively impacts students and teachers’ wellbeing and productivity, as
compared to conventional school buildings environments. This was verified against a case
study involving four schools in the Emirates of Abu Dhabi, two of which are categorized as green
schools built in accordance with ESTIDAMA Pearl Rating System. The other two schools are
conventional old schools. The data used in this study was gathered by means of several
methods, namely IEQ readings in audit reports, distributed questionnaires to students and
teachers, clinical records, absenteeism records, and finally, interview questions put to green
building experts. The results confirmed the study hypothesis, and all the factors taken into
consideration pointed to better results by the green school buildings, against the conventional
buildings. The study clearly concludes that green schools’ environment positively impacts
students’ and teachers’ wellbeing and productivity.

Keywords: IAQ, IEQ, Green schools, ESTIDAMA, Productivity, UAE, GCC
1. Introduction

‘Green building’ refers to buildings designed, built and operated in order to minimize
environmental impact and provide occupants/users with better and healthier spaces to live,
work and study (O’'mara & Bates 2012, Lumpkin 2013). The top drivers for a green building
programme are: energy reduction and water use, operational cost savings, enhancement of
health and wellbeing, increase of performance, reduction of absenteeism and retention of staff
(CEFPI, 2012, Bernstein, Russo and Carr, 2013, and Bernstein and Mandyck, 2013).

Green schools are characterized by high efficiency and performance and being
environmentally friendly, economical, and have effective maintenance process, contributing to
better learning outcomes. A Green School Building whether new or a retrofit project is a healthy
facility designed and constructed with the use of natural resources, renewable energy
technologies, and sustainable materials to reduce ecological footprint, operated to provide safe
and comfortable interior spaces, and then maintained to keep its high performance attributes.
The design of green schools buildings generally emphasizes on the indoor environment
referring to air quality and thermal comfort, lighting (through use of daylight and sustainable
artificial light) and noise (through use of good acoustics providing better conditions for
listening). Therefore, providing high quality indoor environment ideal for increasing user’s
productivity, health, and wellbeing.

A dramatic increase in environmental awareness and concerns about quality of buildings
especially the IEQ and its effects on occupants’ health conditions has been witnessed in the last
decades, as a result certain ‘green’ building standards and criteria adopted worldwide and
became mandatory e.g. BREEAM in UK, LEED in USA, Green Star in Australia, and ESTIDAMA in
UAE. ESTIDAMA was launched in 2008 in response to the global warming threat and UAE many
environmental challenges originated from its rapid development (ADUPC 2013). ESTIDAMA
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aligned the green buildings PRS criteria with BREEAM, LEED, and Green Star. Figure 1 depicts
the seven core criteria that apply to all construction project types including sustainable schools.

Precious
Water

Livable
Spaces

Resourceful
Energy

Natural
Systems

Stewarding
Material

Innovating
Practice

Figure 1 ESTIDAMA Pearl Rating for Green Buildings. Adapted from ADUPC (2011)

The UAE 2030 plan led to increased life expectancy and greater economic opportunity, and thus
more environment and public health threats (ADUPC 2011). To safeguard the future
generations new measures were adopted to enhance the wellbeing and efficiency of people. In
the UAE, and with the understanding that a clean indoor environment improves learning and
teaching, ADEC started to design and build new schools facilities in 2011 in compliance with
ESTIDAMA PRS providing healthier environment for schools users. The performance of these
certified schools has not been thoroughly investigated. In an attempt to explore the IEQ and its
impact on users’ wellbeing and productivity, this paper reports on research that compares the
performance of ESTIDAMA certified sustainable school buildings and the conventional school
buildings in terms of IAQ, thermal comfort, lighting, acoustics and maintenance standards
together with their effects on users’ wellbeing and productivity.

2. Sick Building Syndrome (SBS)

SBS is caused by inadequate ventilation, chemical and biological contaminants from both
indoor and outdoor sources (Miller et al. 2009). Negative aspects of sick school buildings
include: poor IEQ which have poor ventilation system, lack of natural daylight, inefficient
cooling/heating system, and poor acoustics create impairment conditions to students’ learning
abilities (Acuff et al. 2005, Ghodrati, Samari, and Shafiei 2012, Higgins et al. 2005). Heckman &
Masterov (2007), and Barnett et al. (2009) indicated that children could be at social high risk if
they stay in an adverse environment. ASHRAE reported that employee productivity is reduced
due to poor IEQ causing great economic loss for the American businesses in 1999 (Hepner &
Boser 2006). Inadequate air circulation, poor lighting, mold building up, carpeting and furniture
materials, variances in temperature, toxic adhesives and paints, pesticides and high
concentration of pollutants (USGBC 2012). 50% of all illnesses are caused by polluted indoor
air (ACAAI 2009). The common conditions of SBS affecting users are respiratory problems,
headaches, dizziness, eyes-nose-skin irritation, stress, etc. (Fisk 2002 and Ghodrati, Samari, &
Shafiei 2012). No teacher or student can experience optimum productivity and wellbeing if he
or she is suffering from the said conditions (Ries et al., 2006). Similar findings by US EPA show
that students in poor condition schools score 11% in test scores lower than those in well
maintained good condition schools (EPA 2012). People suffering from SBS experience a feeling
of lethargy and tiredness within a few hours of entering non- sustainable buildings and usually
these symptoms vanish once the individual is out (Burge 2012 and Smith & Pitt 2012).

Buildings related illnesses are very costly not just to the individual but to the organization as
a whole because such illnesses result in reduced productivity of the occupant via absenteeism
(Miller et al. 2009, and Labuhn 2010).
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3. Effects of Indoor Pollutants and Volatile Organic Compounds (VOCs)

VOCs include volatile hydrocarbons and other organic molecules emitted in the atmosphere
from both biogenic and anthropogenic sources. VOCs and SVOCs are found substantially in
building materials, art supplies, paints, markers, lacquers and printers (Adgate et al., 2004).
VOCs are of high risk if inhaled. Acetone, Benzyne, Ethylene glycol, Formaldehyde, Methelyne
Chloride, Perchloroethylene, Toluene, Xylene, and 1,3 Butadiene. They can be found in carpets,
home and personal care matters. Environmentalists argue that air pollution is the major cause
of child respiratory problems, allergies and lung cancer. Pollutants derive from plenty of
sources located both internally and externally. Mendell & Heath 2004, and NRC (2006) proved
that there is a link between exposure to high concentrations of ozone, nitrogen oxides and
carbon dioxide and the degree of absenteeism among students.

Other pollution sources come from cleaning products, air fresheners, fuel for heating,
educational materials, building materials, equipment and furniture, as well as micro- organisms
(such as fungi) that produce allergies and asthma (Bauer, Mosle, & Schwarz 2010 and Ghodrati,
Samari, & Shafiei 2012, Acuff et al. 2005, NRC 2006). IAQ can be affected also by extreme
weather circumstances that cause extreme temperatures, and humidity problems. These
factors contribute not only to students’ absenteeism, but also to teachers’ health problems and
diseases. Dealing with an increased quantity of air pollution in schools implies deficient
conditions for teachers and unfriendly-unhealthy learning environment for students.

4. Effects of Poor Ventilation, Inadequate Temperature, Humidity

Inadequate ventilation results in student inability to concentrate thus decrease performance
(Higgins et al. 2005, Kats, Perlman & Jamadagni 2005). This is because of the main source of
carbon dioxide in buildings is exhaled breath. Even though carbon dioxide is not a threat to
health at levels typically found indoors, however due to the poor ventilation conditions the
carbon dioxide levels are not diluted (Alevantis & Levin 2011 and Smith & Pitt 2012).

The key variables of thermal comfort are temperature and humidity. If temperature is
maintained at the far end of the comfort zone, then adverse health symptoms are expected to
increase and productivity may decrease as a result (Ghodrati, Samari, and Shafiei 2012). It is
observed that warmer temperatures are likely to reduce performance whereas colder
temperatures are related to reduction of manual skills and speed (Smith & Pitt 2012).
Seppanen, Fisk, and Lei (2006) found that performance can decrease by 2% for every degree
Celsius above 25°C, whereas, between 21°C and 25°C performance remains unchanged. The
study, therefore, strongly advises that temperatures in school should not exceed this threshold.

Occupants of non-sustainable buildings with inadequate temperature, humidity, and poor
ventilation might suffer from irritation and fatigue. Advanced ventilating increases airflow and
helps reducing occupant’s contact with air borne microbial agents. Just as fatigue signifies
lowered productivity, irritation signifies lack of the sense of wellbeing.

5. Effect of Non-sustainable Building Material

Various rating systems and standards of green buildings have also focused on the selection of
constructing materials to improve IAQ (Alevantis & Levin 2011 and Smith & Pitt 2012). Unlike
green materials, non-sustainable materials pollute the habitat on which the building is
constructed (GGGC 2011). This lowers the environmental cleanliness of both the building and
the surroundings. Non-sustainable building material that is used during construction or
throughout the building life cycle produce toxic fumes i.e. COy that affects the overall IEQ and

cause discomfort. WBDG Sustainable Committee (2013) stated that the use of non-sustainable
materials in buildings adversely impact on users’ health. Table 1 provides the Red List of non-
sustainable material that should be avoided in building construction.
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Table 1 List of Non-Sustainable Materials Used in Building Construction

SN Non-Sustainable Material SN Non-Sustainable Material

1 | Halogenated Flame Retardants 8 Hydro chlorofluorocarbons (HCFCs)

2 | Asbestos 9 Formaldehyde

3 | Polyvinyl Chloride (PVC) 10 | Chloroprene (neoprene)

4 | Mercury 11 | Wood treatments containing creosote,

arsenic or pentachlorophenol

5 | Lead 12 | Petrochemical fertilizers and pesticides—
for the duration of the certification period
or needed for subsequent operations and

6 | Chlorosulfonated Polyethylene | 13 | Cadmium

7 | Chlorofluorocarbons (CFCs)

The new BREEAM Technical Manual contains a section on IAQ in a chapter on health and
wellbeing, which includes challenges such as visual comfort, water quality, thermal comfort,
acoustic performance and overall safety and security. Palanivelraja and Manirathinem (2010)
state that sustainable structures use natural resources such as water, energy, materials and
land in a more efficient manner, and using most of the natural light and improved air quality so
that these buildings make contributions to enhanced comfort, health, and productivity levels.
Figure 2 shows the factors taken into consideration when designing green buildings using
ESTIDAMA, BREEAM, LEED, Green Star, and other systems to enhance the productivity and
wellbeing levels of the people using these buildings.
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Figure 2 IEQ Occupant Wellbeing and Productivity Structure. Source: Ghodrati, Samari, &
Shafieri (2012)

6. Effects of Green Schools Environment on Users’ Wellbeing and Productivity

Bernstein and Mandyck (2013), and Cole (2013) found that 87% of higher education
institutions and 91% of K-12 schools respondents reported that health and wellbeing are better
in green buildings. Furthermore, 63% of higher education institutions and 74% of K-12 schools
agreed that green buildings directly and positively impact productivity and improves standards
of facilities.

As specialized literature posits the advantages and positive effects of building green schools
are manifold (Barr 2011). There are a variety of factors to take into account when constructing
green buildings, these factors include the effective use of land, the location of the site, the
materials used, water and energy efficiency, as well as aspects related to pollution and the
inhabitants’ wellbeing and health (Yu and Kim 2011). While all these factors are likely to have
a significant impact on students and teachers’ health, wellbeing and academic performance, the
indoor environment is even more important. Cole (2013), and Taylor (2009) argues that there
is a direct relation between educational space and learning where architects must understand
the learners’ developmental needs and integrate their design accordingly.
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The Brundtland Report in 1987, defined green/sustainable development as that that meets
the needs of the present without compromising the ability of the future generations to meet
their own needs (Smith & Pitt 2012). A green building is believed to address the problem of
students and employees disengagement (Pech & Slade 2006). Various researches show that
teachers experience increased job satisfaction and productivity level by working in green
buildings. Previous studies suggest that it is essential to offer environment that favorably
impact students' and teachers’ wellbeing and productivity. The potential links are students and
teachers’ engagement during teaching- learning hours resulting in enthusiastic and efficient
relationship with their work and looking up to challenges without being stressed over the
situation (Bakker et al. 2008). Pech & Slade (2006) cite that working in a more calmer and
reduced-stress environment if not stress-free, benefits in the form of high interest level,
adequate decision-making power and low absenteeism, along with participants’ focus on the
root-causes (poor school environment) such as IAQ to address future problems.

Green schools provide healthy environment conducive to learning while saving energy,
resources, and money (Newsham, et al, 2012, Barr, Brian & Cross 2013). Singh et al. (2010)
concluded that those working in green buildings would have experienced increased
productivity that can result in an additional 38.98 work hours per year for each occupant.

7. Research Methodology

The study used quantitative and qualitative methods in collecting the data: IEQ readings,
students-teachers perceptions through postal questionnaires, experts’ views through online
interview questions, and finally, absenteeism and clinical records through schools clinic
records. In the case study, two tools were used to collect information: physical audit through
taking readings of IEQ at various locations inside the schools buildings, and postal
questionnaires handed over manually to schools principals for collecting users’ perceptions. An
online tool is used for structured and semi structured interview questions to get the green
building experts’ views on green buildings and their effects. The real names of the participating
schools were concealed for confidentiality purposes.

For quantitative information, an audit was conducted for each of the participating schools.
The audit comprised readings for IAQ, acoustic performance, lighting and thermal comfort. All
instruments employed in the research were supplied by ADEC and the readings were taken
with the support from ADEC’s EHS Engineer.

Fieldwork at both Green and Conventional Schools: Issues referring to the IEQ readings,
students and teachers questionnaires, clinic and absenteeism records, and experts’ interviews
were carefully considered and all formed the different fieldwork sources.

Physical Environment: Data on the physical environment was collected, considering its
significant influence on occupants’ wellbeing and productivity. A relationship was identified
between the learning space and the students and teachers performance.

Audit Report-Readings for IEQ at Schools: Readings on the quality of the indoor environment
were provided. The readings undertaken were about the levels of IAQ, thermal comfort, lighting
and acoustics performance, and audit reports. All readings undertaken had to comply with
ADEC EHSMS, as well as with the standards and guidelines required by ESTIDAMA.

Students and Teachers Perceptions on IAQ, Thermal Comfort, Lighting, Acoustics and
Maintenance Standards: The participating schools, were given two sets of questionnaires
distributed to both students and teachers through Schools’ Services Division. In addition,
absenteeism and clinical records were provided and analyzed to study effects on the wellbeing
and productivity of schools users.

Students and Teachers Questionnaires: The questionnaire comprised of six sections covering:
[AQ, Thermal Comfort, Lighting, Acoustics, Maintenance Standards, and Effectiveness of Overall
School Building Quality. The respondents of this questionnaire were children and teenagers of
mixed gender. The questionnaires were prepared in English and Arabic.

Clinic and Absenteeism Records: Evidence collected by means of questionnaires, interviews
and audit reports of the four schools were corroborated with clinic records of each school’s
physician, particularly records of students visited the physician complaining of dizziness,
headaches respiratory problems, various irritations of eyes, nose and skin, or even stress. The
analysis also included the frequency at which students asked for medical help. The focus was
on occurrences of absenteeism caused by poor medical conditions, or even psychological
disorders.
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8. Data Analysis and Results

8.1 IEQ at Schools

Table 2 shows the IEQ parameters and scales considered for the study. Readings taken at the
four schools have been assessed towards determining whether green schools offer superior
health and learning conditions. IEQ readings were compared with the standards for healthy
schools such as ISO, ASHRAE, and NHMRC. The readings were taken with consistent timings at
each school between 10:00 AM & 1:00 PM and with similar weather conditions in all locations.
Readings were taken in various classrooms, and offices in each school. An average reading was
calculated and recorded in the audit report for each area.

Table 2 Scale of [IEQ Parameters’ Measurements.

Parameters Scale
CO; 100:1

(6/0) 1:1

VOC 10:1
Formaldehyde 0.01:1

Airborne Particles 0.0001:1

Temperature 10:1

Relative Humidity 10:1
Lux 100:1

Sound Level 10:1

The readings revealed that School-D (conventional school) was the least compliant with the
standards of healthy schools. Records from School-C show better IEQ readings due to the fact
that it was refurbished in 2011. However, there are still many areas of non-compliance with the
standards because the refurbishment was not a green retrofit.

Readings recorded for the green schools are much better than those recorded in the
conventional schools. School-A shows full compliance with the set standards. It should be noted
that the school was awarded the ESTIDAMA three PRS certificate. School-B School parameters
were not at the same level of compliance despite the fact that it was also designed and built in
accordance with ESTIDAMA PRS but never been certified as green school by ESTIDAMA.

[EQ for classrooms are shown in table 3 below and demonstrated in Figure 3.

Table 3 IEQ Classrooms Readings.

gallog] School-A School-B School-C School-D
Parameter

C02 310 720 1040 3540

CcO 6.9 7 10 17.2

VOoC 65 80 111 156
Formaldehyde 0.055 0.11 0.14 0.2

Airborne Particles 0.009 0.21 0.27 0.055
Temperature 23 23 25 17
Relative Humidity 46 46 56 70
Lux 300 290 247 198
Sound Level 35 38 41 61
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Figure 3 Comparison in IEQ in Classrooms at Green and Conventional Schools.

8.1 Schools IEQ

On average 99% of the 125 teachers and 90% of the 1573 students at the Green Schools (School-
A and School-B) participated in the study, compared to 93% of the 113 teachers and 87% of the
1192 students from the conventional schools participated. The analysis of information collected
reveals that students complained more about their learning environment in terms of sound
quality, lighting, and other directly perceivable factors. Teachers, however, accepted the work
environment conditions. Students were having difficulties concentrating in the classroom and
complained about the standard of maintenance carried out in the conventional schools, and
rated them inefficient. The analysis of responses by students and teachers are shown in Figures

4-9.
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Figure 4 Students - Teachers Perceptions of IAQ at Green Schools Versus Conventional

Schools.
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Section 2 - Thermal Comfort (Green Schools)
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Figure 5 Students - Teachers Perceptions of Thermal Comfort at Green Schools Versus
Conventional Schools.
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Figure 6 Students - Teachers Perceptions of Lighting at Green Schools Versus Conventional
Schools.



Section 4 - Acoustics (Green Schools)
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Figure 7 Students - Teachers Perceptions of Acoustics at Green Schools Versus Conventional
Schools.
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Figure 8 Students - Teachers Perceptions of Maintenance Standards at Green Schools Versus
Conventional Schools.

53



Section 6 - Effectiveness of Overall School Building

Quality (Green schools)
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Figure 9 Students-Teachers Perceptions of Overall Effectiveness of Green Schools Versus
Conventional Schools.

9. Analysis of Data of Clinic and Absenteeism Records

Absenteeism records were collected from the four schools for a period of six months. Table 4
shows the data collected from school clinics stating reasons of students’ visits. It is evident from
the records that students in the conventional schools suffered from various symptoms that may
relate to the school’s IEQ. Symptoms may be acquired from other sources.

Figure 10 displays the total number of clinic visits at each school. School-A ESTIDAMA has
the lowest number of clinic visits demonstrating an excellent IEQ compared to School-D with a
much higher absenteeism records. These results clearly show green school may positively affect
the physical health and safety of schools’ users. There is a 39.5% difference between the
mentioned schools of the percentage of people that attended the school clinic over the set
period (6 months). Similar results were achieved in another case study conducted by Al-
Shemery and Al-Hajj (2014), where staff productivity increased by 37% after improved HVAC
system is installed in premises.
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Table 4 Reasons and Number of Students Clinical Visits.

School-A School-B School-C | School-D
Asthma 2 7 10 25
Allergy 4 6 14 20
Nasal Congestion/Sinus 7 5 11 15
Shortness of Breath 0 4 6 25
Headache 20 35 51 92
Fatigue/Dizziness 8 20 39 110
Eye/Nose/Throat/ SKin Irritation 5 22 25 39
Total Clinic Visits 46 99 156 326
Total no. of Students in the School 998 575 452 740
Percentage 4.6 % 172 % 345 % 441 %
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Figure 10 Number and Percentage of Clinic Visits of Green and Conventional Schools.

Clinic records were further analyzed and it was apparent that the high rate of visits was due to
headache and dizziness. These symptoms could be caused by poor IAQ highlighting the
possibility that School-D could be having SBS issues. The symptoms of sickness at each School-

Are demonstrated in Figures 11 and 12.
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Figure 11 Students’ Sickness Symptoms at Green Schools.
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Figure 12 Students’ Sickness Symptoms at Conventional Schools.

Students’ absenteeism records due to sickness from 15t September 2013 until 6t March 2014
were also analyzed revealing that conventional schools have a high number of absenteeism
compared to the ones in green schools especially at School-D as shown in Table 5 and Figure

13.

Table 5 Absenteeism due to Sickness at Green and Conventional Schools 2013-2014.

School-A School-B School-C School-D
No. of Absenteeism 29 37 52 150
due to Sickness
Total no. of Students 998 575 452 740
enrolled in the School
Absenteeism 2.9 % 6.4 % 11.5% 203 %
Percentage
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Figure 14 Absenteeism due to Sickness at Green and Conventional Schools.

The figures provided by the measurements of IAQ, thermal comfort, lighting and acoustic
conditions indicate that the overall conditions provided by green schools for teachers and
learners are superior to those offered by the conventional schools. COy levels in School-A and

School-B schools were below the critical level of 1000 ppm, whereas both conventional schools,
School-D and School-C, had much higher risky levels. CO levels were significantly lower in the
green schools than in conventional schools, whereas the values for VOCs measurements in the
two green schools were roughly half of those in the two conventional ones. Visible lower values
were recorded in Formaldehyde and airborne particle levels mainly in School-A, revealing that

overall IAQ is superior. With regard to the thermal comfort, temperature values were at the
0

median range of the standard reading for green schools (23 C), while being at the lower edge
in conventional schools. Humidity levels were more diverse, as the two conventional schools,
had more humid environments than the two green schools.

Conventional schools demonstrated poor quality of lighting due to deficiency of natural light
and use of ordinary artificial lights. Green schools, however, provided good acoustic
performance.

In comparison with the remaining three schools, School-A certified by ESTIDAMA provided a
strong evidence of enhanced IEQ, thus enhanced environment conditions to users.

10. Students and Teachers Overall Satisfaction

Students and teachers at green schools expressed more satisfaction with the schools’ IEQ,
compared to those in conventional schools demonstrating that green solutions improve the
learning environment in schools, encouraging developers to adopt more measures for making
schools greener. This is further supported by the results of the survey.
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11. Students’ and Teachers’ Wellbeing and Productivity

School-D students shared similar opinions of the negative aspects of their school. However, the
results reflected that green schools are palpably healthier places that have positive impacts on
wellbeing, productivity and health. The high ratio of the absenteeism due to sickness along with
frequent visits to the clinic due to various symptoms indicate that students health, wellbeing
and productivity are at risk while studying in conventional schools. These results vividly
portray that since students experience a rich sense of wellbeing in green schools; the
absenteeism in green schools are lower than conventional schools.

Teachers were highly supportive of the study as 100% of teachers participated at School-A
and more than 90% from the other schools demonstrating high commitment towards
improving the learning environment by promoting the green agenda. Teachers confirmed that
they benefited from green buildings through their own increased enthusiasm and experiencing
better performance by their students. Teachers who worked in conventional schools before
were able to directly compare both environments and constructively evaluate the impact on
users’ wellbeing and productivity.

12. Conclusions and Recommendations

The newly ESTIDAMA PRS designed-built schools provide users with healthier environment,
while responding to the ever-increasing need for economic potential, energy saving and
increased life expectancy.

There is a strong correlation between the results obtained in the literature and the results
obtained from the analysis. The study confirms that student and teacher health, wellbeing and
academic performance is enhanced due to the high quality of indoor air, thermal comfort,
lighting, and acoustics performance.

The study recommends that green retrofit should be considered for all schools future
refurbishment in accordance with ESTIDAMA PRS. Also, involve Facilities Managers in school
construction projects from the design stage to ensure incorporation of operation and

maintenance issues effectively. In addition, ensure collaboration between designers and
educators to evaluate needs for better educational environment. Furthermore, conduct
appropriate due diligence and develop a list of items that directly impact learning environment
for early evaluation in the design process. Finally, focus on educational needs rather than
budget to provide environments conducive to achieving better academic performance.
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Abstract

Sustainability has gained an increased international recognition and become central to
development strategies and human settlement policies. It is essentially a multi-sectors pursuit
of socio-cultural, economic and environmental objectives that recognise the complexities,
dynamics and interrelations of the built environment. Hence, this will necessitate
comprehensive approaches to the ways heritage buildings are considered, evaluated, managed
and used for co-ordinating among different actors and activities in order to meet present and
future needs. Unfortunately, the full potential of heritage sustainability has not been
sufficiently realised because the notion itself has been either casually used or misunderstood.
Therefore, the basic principles and relationships between heritage and sustainability have to
be clarified and then holistic innovative frameworks, demonstrating economic and
environmental potentials, have to be formulated if the maximum benefit is to be achieved.
However, these tasks should be seen in the light of the enormous challenges of urbanisation,
globalisation and information revolution, which are confronting our cities and villages today
changing and diminishing their cultural identify at a rapid speed.

The paper focuses on sustaining heritage places that go beyond the mere stylistic fashion of
recycling tradition. This is extremely important in a global modern world, where culture has
been cloned, marketed and consumed. In this regard, traditional Markets / Souqs in Bahrain &
Bosnia provide excellent case studies despite the difference in their physical, social and
economic indexes. The paper examined how heritage places have been revived, protected and
reused with the view to demonstrate their importance on economic, social and environmental
levels; the basic dimensions of Sustainability.

Key words: Bahrain, Bosnia, Heritage, Sustainability, Market / Souq & Architectural Identify.
1. Heritage Under threats

From the Industrial Revolution, to Modernisation to Globalisation, cities have been undergoing
profound transformations and facing serious challenges and problems. Real estate
developments, high-rise buildings, shopping centres and recreational touristic facilities - aim to
attract the international investors - visibly manifest the invisible linkages and interactions that
congregate cities / societies through global economy and communication technologies. Indeed,
communities across the world have been homogenized through different networks and flows
of information, goods, ideas and finances. The sensational titles of "The Death and Life of Great
American Cities" (Jacob, 1961), "When We Built Again" (Ward, 1985), "Crisis in the Built
Environment: the Case of the Muslim City" (Akbar 1997), "Home from Nowhere" (Kunstler,
1998) and "City: Rediscovering the Center" (Whyte, 2009) offer a bleak image of the sterility of
our modern cities physical approaches to planning, with its professional domination; revealing
their failures in creating liveable, healthy, efficient and cohesive urban areas. Hence, the
importance of heritage as a mean maintaining identity and uniqueness of place cannot be over
emphasized.

In such a situation where money, power and images are the driving forces; an important
question could be asked of how local/indigenous places can be sustained and their roles
redefined in order to reclaim their positions in a global era? Or instead of “rendering of the
world as a single place” it is important to examine heritage within the framework of
sustainability; where heritage is not seen from nostalgic point of view but considered as a
vehicle for social, economic and environmental improvements. This has been clearly explained
by Martin K. Meade (19987?) in his article "Architectural and urban heritage: dead weight or
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dynamic asset for future? When saying:
In an era of ever-increasing mobility, mass communications, sound bytes and
virtual reality, the vital cultural role of the architectural and urban heritage is more
crucial than ever, for it offers authentic points of reference linking the past with the
present and the future. Rather than considering this legacy as an encumbrance,
strategies that see the built heritage as a positive asset forming an integral part of a
productive urban dynamic promise to ensure its continued vitality.
The paper explores the above questions through two Market / Souq case studies from Bahrain
and Bosnia providing a detailed account of the problems and challenges facing heritage places
as well as the potentials and benefits should social, economic and environmental aspects
considered. This holistic integrated approach will prove that ‘local’ modest places can be
revitalised to survive the competition of the ‘global’ hyper forces by offering a taste of tradition
and locality while maintaining economic feasibilities, social benefits and environmental
integrities. Heritage within the framework of sustainability is difficult endeavour because both
heritage and sustainability are exceptionally complex concepts and cannot be narrowed to a
single definition. Each has different interpretations and emphasises reflecting various agendas,
interests and research inclinations.

Heritage in Brief

Heritage refers to the past; both to material and non-material productions of a society passed
down from one generation to another but do not necessarily belong to the ancient times.
According to Lowenthal (1975), heritage symbolises and embodies a society’s shared
recollections and is considered ‘created’ by the contemporary society from the past resources
and managed for its present purposes (Graham et.al, 2000). It constitutes both tangible and
intangible aspects of social production, the former comprised of buildings, built structures,
natural environments and artefacts while the latter is comprised of values, customs ceremonies
and lifestyles. Various definitions highlighted different aspects of heritage.
..not only something we want to hand down to future generations, it is also
something we want to appreciate and experience to the fullest extent (Masser et al.
1994:31)
..about a special sense of belonging and of continuity that is different for each one
(Millar,1995: 120)
...exists in the physical attributes of buildings, public spaces and urban morphology;
it is experienced by users (inheritors) in the present and it is concurrently in the
making of the next generation of heritage (Orbasli, 2000: 13)
..an expression of the ways of living developed by a community and passed on from
generation to generation, including customs, practices, places, objects, artistic
expressions and value (ICOMOS 2002: 21)
These varieties of definition inadvertently gave rise to an array of reasons for heritage
protection (Figure 1).

Heritage Tangible & Intangible Reasons for Heritage Protection
Natural e Community revitalization & development
e Natural sacred Sites e Education about the Past
e Underwater cultural sites ¢ Continuity & Cultural Roots
e Geo-diversity & Biodiversity o Identity & Sense of Belonging
Cultural e Pleasure /recreation
e Traditional Architecture o Diversity tourism
o Historic Sites e Improved quality of life
e Customs & Beliefs & Ways of Life e Economic development
¢ Handicrafts &Accessories e Promotion of inter-cultural understanding
e Culinary Traditions o Incease awarness of Heritage importance
e Oral Traditions & Languages e Enviromnetal protection of site integrety
e Music, Songs, Arts
e Traditional Medicines
e Knowledge about Nature & Universe

Figure 1 Heritage Types & Reasons for Protection
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These reasons for Heritage Protection reflect mix of socio-cultural, economic and
environmental aspects which are the basis of Sustainability. Important to note that
architectural heritage is not limited to monuments but also covers modest old areas and
buildings that are still in use and subject, most of the time, to disfigurements and abuses' by
modern developments and insensitive planning policies. In fact, old areas and buildings are
living museums where people are not only spectators, but also participants through
experiencing architecture - seeing, hearing, smelling, moving and living in. Traditional
architecture has also an ecological dimension by responding effectively to the climatic
conditions, depending on passive design principles and being compatible with the natural
environment.

3. Sustainability in Brief

In the case of Sustainability, the concept has gained a wide publicity and recognition with the
famous Brundtland phrase: "Sustainable development is development that meets the needs of the
present without compromising the ability of future generations to meet their own needs" (WCED,
1987: 7). It aims to finding strategies to promote economic and social developments in ways
that avoid environmental degradation. The concept is not new and its roots could be found in
many religious doctrines, in the origin of most traditional settlements and societies and in the
environmentalists’ movements and debates of the 60’s and 70’s. However, despite the growing
literature on the subject, the concept has been described as elusive, vague and subject to wide
interpretations resulting sometimes in contradictory meanings (Haughton & Hunter, 1994: 16;
Barrow, 1995: 370-71; Greed, 1996: 123; Moffatt, 2001: 4). It is often pointed out that
sustainability has become a cliché and a slogan used even to justify unsustainable actions.

Politicians claim to aspire to it. Development plans claim to ‘deliver it’. Developers

argue at appeals that they will achieve it. The principle of sustainable development

is undoubtedly in fashion. But through overexposure and inaccurate use it is in

danger of losing whatever resonance and motivating power it at first ... possessed.

It is easy to become cynical about it, dismissing it as the latest planning craze

(Barton, 1996: 115)
Whilst there are many definitions, sustainability and its application on human settlements have
passed from Stockholm (1972) to Rio de Janeiro (1992) to Johannesburg (2002) to Rio +20 in
a process of evolution, which is expected to continue in the future. The culmination of the idea
was in Rio (1992) when declaring Agenda 21 which directly relates the concept of sustainability
to cities. In principle, sustainability is a call for all human actions and interaction with Nature
to be balanced and harmonious. It is a call of equality of opportunity (rich/poor, inter- and
intra-generational and right of other species); protection of ecological systems and bio-
diversity; improvements in human health and welfare; and the restructuring of economic
systems and emphasizing on long term benefits (Hall & Pfeiffer 2000; Smith et al. 1998; Barrow
1995). This implies that the social, economic and environmental facets of human settlements
should be mutually supportive and integrative. However, the available intersectional model
between social, economic and environmental circles is of limited value because it does not allow
for different scenarios of interaction (Figure 1). Therefore a new concentric sectoral model is
proposed which would better illustrate the different types of interactions between any two
sectors and between all the three sectors (Figure 2). Hence it represents the different levels of
sustainability usually referred to as different shades or hues of green from pale to dark green
or different approaches or levels of sustainability from weak to ideal sustainability (Moffatt et
al. 2001: 272-76; Evans, 1997: 6; Greed 1996: 117).
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NOMIC CONSERVATIONISM
DEVELOPMINT

DUEP ECOLOGY OR
UTOPLANISM

Figure 3 Proposed Model of Sustainable Development. Source: El Masri, 2005: 4

It is clear that achieving sustainability is not a simple undertaking because it requires careful
consideration of many important issues that could be summarised in Table 1:

Table 1 Issues regarding sustainability.

Sustainability Details

that supports together healthy environment, social cohesion and
Is a dynamic concept | economic efficiency within a process where fairness, equity, self-
reliance and participation are important pillars.

of ethical and socio-cultural in addition to economic and
environmental ones. Tipple (1994: 121-122) elaborates more on the
Requires a set principles of sustainable development by listing the following
principles principles: Subsidiarity/decentralisation, participation,
empowerment, responsiveness, transparency, inclusiveness, realism,
multi-sectoral teams and local agenda 21s.

it is a journey rather than a destination. Sustainability involves
creativity and innovation requiring a set of changes in visions, habits,
policies, priorities, ways of life, global impulses, etc.

Is a process rather
than an end product

to be translated locally, regionally and globally with long-term
objectives; it is an investment into the future. However a special
emphasis should be given to the local level and considerations with
emphasis on self-determination.

Is a vision
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there is no magic remedy but a variety of integrative approaches in
Recognises reality the social, economic and environmental sectors recognising the
complexities of the issues involved.
Operates within a with its inequality and injustice, exploitation and short-term benefits,
corporate global competition and ‘commodification’ of the Commons (privatisation)
atmosphere and emphasis on capitalism and market values.
Acknowledges IT for modelling and measuring and evaluating the progress of
Importance sustainable development.

Sustainability paradigm represents a shift from spatial planning or lack of planning with their
adverse negative impacts, to a-spatial type integrating and synchronizing social, economic and
environmental dimensions into one coherent view of the world (Greed, 1996: 2). Given the
present global system of market driven economies based on circuits, exploitation and short
term benefit, urban sustainability represents a shift from mobilisation to reinventing
civilisation; city of diversity, conviviality and humanness. (Mega 2000: 230-31; Girardet, 1999:
11-13; Peattie, 1998: 247- 253)

4. Heritage, Sustainability & Traditional Markets

Since its inception, Sustainability concept has been evolved and applied to all aspects of life:
Urban developments, Education, Business, Finance, Industry, Wildlife and especially in the field
of human settlements. However in the case of heritage, it was recognised that:
Heritage was long absent from the mainstream sustainable development debate
despite its crucial importance to societies and the wide acknowledgment of its great
potential to contribute to social, economic and environmental goals
(http://whc.unesco.org/en/sustainabledevelopment/)
This was changed in 2030 Agenda adopted by the UN General Assembly (August 2015) when
the role of culture diversity was recognized as enablers of sustainable development across its
various goals. On 19 November 2015, the World Heritage Convention adopted a Policy on the
integration of a sustainable development perspective into the processes of the World Heritage
Convention representing an important milestone in its history.
The overall goal of the policy is to assist States Parties, practitioners, institutions,
communities and networks, through appropriate guidance, to harness the potential
of World Heritage properties and heritage in general, to contribute to sustainable
development and therefore increase the effectiveness and relevance of the
Convention whilst respecting its primary purpose and mandate of protecting the
Outstanding Universal value of World Heritage properties
(http://whc.unesco.org/en/sustainabledevelopment/)
Hence the importance of protecting and promoting cultural diversity is equally recognised in
addition to environmental bio-diversity. Architectural heritage is a testimony of human history
and human creativity in responding harmoniously to environmental, socio-cultural and
economic conditions. This could be better illustrated in the case of local markets because of
their importance within the urban fabric and their socio-cultural role. They represent a
dynamic urban experience where all the senses are engaged; an aim that architecture and
urban design relentlessly strive to. Traditional markets, that echo many economic and socio-
cultural values, have been facing serious challenges such as: rapid urban growth, increase of
land prices, modern planning approaches and drastic changes in retail activity. These modest
places, embodiment of cultural identity, have to face the rapid mushrooming of shopping malls
and hypermarkets with their variety of facilities, promotions and conveniences. So how these
places respond to these challenges in the case of Bahrain- Manama and Bosnia - Sarajevo?

5. Manama Souq

The Souq’s growth has been concurrent with the expansion of Manama that was established in
1320 AD and the oldest record of Manama Sougq is dated to 1819. The Souq exhibited similar
characteristics of local markets flourished in the Arab World and consisted of 22 sub-Sougs that
were named either after products or crafts. It was located on the Northern strip adjacent to the
sea before establishing the famous Bab Al Bahrain. It was gradually absorbed within the urban
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fabric of Manama with increase land reclamation and urbanisation. Thus, the living conditions
in the Souq increasingly become hazardous with buildings prone to collapse, dense, unhygienic
and the risk of fire. With time, the Souq suffered from a combination of problems that led to
diminish its urban importance and economic status; these problems could be summarised as
follow:

e Urban growth of Manama and local inhabitants’ relocation to modern convenient areas
leaving old area to become low-income enclaves for foreign workers

e Modern Urban Planning approach that lack sensitivities in dealing with heritage places,
especially car access, parking and integration with new urban areas

e Lack or inexistence of Heritage conservation policies to guide protection and
developments within the Souq. Unique historical buildings in Bahrain are under threat of
disappearing due to the lack of laws protecting them from economic and urban expansion,
according to a top government official. Laws urged to protect heritage.

e Weasanation in the absence of implementation of declaration such as Su Z Hou 1998, the
World Heritage convention 1972, Earth Summit 1992 and others destroyed a large part of
our tangible cultural heritage. (SAMI, 2007 GDN on Line)

e Invasion of modem buildings into the Souq that do not blend with the architectural style
and the organic urban structure

e Lack of regulations to control growth and to enforce maintenance that led to continuous
deteriorations and disfigurements of the cohesive market layout and the charming urban
characters.

e Competition from the shopping centre phenomena that offer all convenience: air
conditioned environment, covered parking, suitable hygiene, and variety of facilities; but
lack the interesting experience of the Souq

Several modest attempts to revive the Souq Area have been initiated with the latest dated to
the year 2000. It is a wide raging study with phasing strategy of which only phase 1 was
completed and could prove to be successful if other phases are updated and implemented. The
first phase design was commissioned in 2004 to be occupied in 2010. This was a response to
the traders’ complains regarding diminishing of commercial activities and dilapidation of old
buildings. The project aims to protect the organic fabric of the Souq, whose haphazard
development has led to a fragmentation and lack of unity, congestion, lack of safety and many
environmental and visual problems. It hopes to reinstate pedestrian movements by improving
circulation and ensuring proper parking provision. However, the implementation of the project
had to deal with several complications:

e Shifting project ownership from Ministry of Industry & Commerce to Ministry of Works to
end up finally with Ministry of Municipalities & Agriculture;

e Coordinating with large number of stakeholders: Various Ministries, Police, Traffic, Civil
Defence, Utility Providers, Tenants & Owners, and Chamber of Commerce;

e Dealing with logistic matters such as; Relocating existing tenants and Delay in obtaining
demolishing Permits; and

e Minimizing disruption of commercial activities and inconveniences for residents, traders,
and shoppers.

Phase 1, named Development of Bab Al Bahrain Souq includes an number of integrated
interventions that varied from Restoration of heritage valuable part, to Demolition of
deteriorated part and replacing it (infill), to facade rehabilitation (face lifting) to reduce visual
pollution, to pedestrian-ization and improvement of circulations, and to improve the hygienic
conditions and to promote the Souq as an attractive destination. It aims to reinstate the Souq
local character, to improve conditions and most important to be seeds for further
improvements. Today, the project becomes an active public space from which journey into the
wider Manama Souq starts and ends. Besides it is commercial aspect, Souq Bab Al Bahrain
becomes a focal place for entertainments, tourist activities, and festivals especially during the
holy month of Ramadan. However the initiative is still incomplete and Manama Sougq is still
struggling to survive as been recently published (GDN, 28 July 2017: 3 & 30 July 2017 2&3). As
been demonstrated physical improvements are not conditional to a full success as the initiate
needs to be economically viable and environmental sound. Therefore the Souq conservation
strategy needs to be reviewed in light of the various developments that have been taken place
since the turn of the century. This could be better resolved if the Souq revival is discussed
within the framework of Sustainability that is multi-dimensional and been the centre of Bahrain
2030 strategy.
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Figure 4 Manama Souq - Rehabilitation Phasing. Source: Gulf House Eng. Archive

6. Sarajevo Souq / Bascarsija

History manifests itself clearly in Sarajevo’s urban developments. Since the 15th century,
Sarajevo has been expanding linearly with different architectural and planning principles
shouldering each other. From the Turkish Oriental to the Austro-Hungarian to the
Independence Socialism era, the city grew from East to West allowing these different historical
stages to be manifested in its buildings and districts. During the war 1992-95, Sarajevo's
architectural heritage suffered badly from destruction and "urbicide" phenomenon. In the
aftermath of the upheaval, the city has been experiencing another stage of its history and
architecture because of increase real estate developments and tourism activities.

Figure 5 Bascarsija Limit & Pedestrian Network. Source: Author from Goolge Erath Image
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Figure 6 Bascarsija Images. Source: Author, Summer 2017

The origin of Bascarsija is dated back to the Ottoman era. It stands today against all odds and
misfortunes to remain a unique place and an authentic historical urban centre. Populated
entirely by small-scale private business enterprises; the Bascarsija reached its peak of
development during the 16th century (Figure 4). There were 80 different strictly regulated
crafts guilds. They were organized by the type of the craft or esnaf, so that the given street
would be composed of the shops and workshops of a single or closely related crafts. There were
in all 45 such streets forming the Sarajevo Bascarsija (Museum of Sarajevo, 2001: 17). Large
numbers of trading centres were constructed too; the most important were the bezistans,
resembling the sougs of the Arab World. They were followed by khans, numerous shops,
storehouses and dairas or places were the clerical work was carried out. The most important
role in the urban development of Sarajevo was played by the vakufs (Arabic: waqf). The
establishment of vakufs enabled the construction of various buildings such as madrasas,
mosques, imarets (public kitchens) and musafirhanas (hostelry).

Bascarsija is a completely pedestrian zone and has its clear and distinct urban character as
well as very well defined boundaries. The fact that thousands of tourists; both foreign and
domestic flock to the city each year to experience Bascarsija demonstrates an attraction that is
inherent in place. Identity and characters clearly play an important role here. Throughout
history, Bascarsija survives and adjusts its role to prove that local modest places could play an
important role in economic and social developments. Indeed, it defines Sarajevo as a city and
as a part of the national identity. It will be interesting to shed the light on the factors that allow
Bascarsija to survive and to conserve its urban identity despites the many misfortunes and
disasters (fires, wars).

e Bascarsija Protection is dated back to the early 20t century to be formalised at the end of
1960's when an agreement was finally reached that Bascarsija should be treated as single
monument. The regulatory plans for the rebuilding, conservation, restoration and
renovation of Bascarsija, adopted in 1975, set out precise measures for the conservation
and continued survival of the innermost historic heart of Sarajevo, considering the
complex in its entire architectural, urbanistic setting and historic background.

e Sarajevo urban growth where various periods shoulder each other clearly in defined zone:
Turkish to Austro Hungarian, to Independence Socialism era to the aftermath of the war
and the present modern movement; each occupy a clear defined area with no much
intermix.

e Urbanisation is characterised by expansion and population growth and not by
displacement of local population or influx of foreign labour force. This could be attributed
to the political and administrative system that regulate urban development and determine
its objectives.

e Bascarsija’s character as a main urban centre and breezing place; this is reinforced by
pedestrianazation and controlling car accesses that inflict usually destruction to the
integrity of the urban fabric. It is a place to see and to be seen, and a place for gathering
and walking. Moving through Modern to Austro-Hungarian to Turkish parts, or vice versa,
is a walk through history where multi religion groups can identify themselves and interact.
It is a melting pot tailored for human scale with many interesting places to identify

e Adaptation to changes and developments by responding to modern requirements but in a
ways that are sensitive to the delicate structure and fine buildings characters. In fact this
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ability to adjust, develop with time without affecting urban structure and place identity
could be attributed to the strict regulations that control changes, expansions and
functional rehabilitation
e Survival of many heritage buildings of different use: religious, khans which add to the use
pattern and its continuous operation throughout the day, not morning only. In addition
that local population are the ones who operate the shops and many are either inhered the
shop or been established for a long time.
These varieties of factors have contributed positively to conserve, to a good level, the
Bascarsija’s characters and urban structure despite the different unfortunate man-made and
natural catastrophes. Indeed, these urban qualities coupled with good environmental
conditions free from car pollution are attracting not only local, but influx of tourists in recent
years and generating many economic benefits. All these contribute to the survival of this local
place and its authenticity in an era of mushrooming Shopping centres and increase global
influences. A historic place continue to survive and adapt because of suitable socio-cultural,
economic and environmental conditions; the pillars of sustainability.

7. Conclusion

As explained in the two cases of Bahrain and Bosnia, it is clear that there are several important
factors that contribute to retain the integrity and characters of local markets. In fact many of
the negative factors that inflicted damages in the case of Bahrain are validated in the case of
Bosnia despite that there are still a great deal to be accomplished. These factors could be
summarised:

e Urbanisation and its impact on local markets and land value, also important to determine
the importance of local markets with the urban structure

e Shop management and operation if runs by local or by influx of foreign labours

e Conservation regulations and its history of evolution and implementation; this will
determine when preservation actions are been taken because the more delay in imposing
control within historic centres the more disfigurements and damages occurred.

e Ability of local place to resist insensitive changes and disfigurements (regulations,
administrative system, type of ownerships, people opinion and attachment)

e Ability to adapt and adjust to changes and developments not only to conserve urban
characters but also to be able to generate economic benefits and adapt to new modern
requirements and technologies

e Use pattern during the day only or extended into the night, the longer time the more
economic and social activities are happening.

[tis evident that protecting heritage places will not be sufficient as clearly demonstrated in the
case of Bahrain and Bosnia. Conservation or revival of local markets should be accompanied
and supported with environmental and economic measures to ensure their survival in global
world. Physical conservation should be coordinated with socio-cultural, environmental and
economic aspects to ensure integration within the framework of sustainability. Surely this not
a simple undertaking because it requires to assess opportunities and challenges, to tailor short
and long term strategies, to balance between tradition and modern requirements and to
understand local and global impulses. This could be done when policies are supported with
appropriate regulatory frames and translated into actions plans that set up priorities and
solutions. Important to note that conserving local modest places, essence of culture, should
also be considered within the processes and policies that shape, manage and finance the cities.
They should be connected with urban areas and not stand as isolated island surrounded by
roads; to be an integral part of the city and its identity. This requires ingenuity and innovative
solution based on participation, collaboration and evaluation, because readymade solutions
cannot ensure the desire solution. The more Pillars of Sustainability are maximised the more
successes is guaranteed. Conservation should not be treated as a luxury but as a necessity,
because history has proven that city without heritage places are cities without identity and soul.
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Sustainability in Architectural Design: A Proposed
Framework in Conceptual Designing

Wael Abdelhameed
Department of Architecture and Interior Design, University of Bahrain, Kingdom of Bahrain

Abstract

How to achieve sustainability in the conceptual phases of architectural design? The paper
investigates this research question and attempts to shed more light in this vital area.
Architectural design is a complicated activity; it is wicked problem solving in a creative way.
The design objective is to satisfy many variables and needs, and in many cases the
implementation of these variables and needs contradicts with each other. There is no ideal
design solution; the designer selects a solution of more advantages than disadvantages.

The paper presents a framework to reflect of sustainability through its main components in
the conceptual design phases. Moreover, the paper utilises examples of students’ designs from
different design studios and an advanced computer course, each of which has one of the
sustainability’s components/factors as a theme. The framework implements a proposed rule
‘design follows sustainable factors’, by focusing on the environmental factors such as thermal,
solar, ventilation, daylighting and illumination, and orientation as they have vital impact on
building performance. The paper’s framework presents certain design methods to be applied
in the design studios within conceptual designing.

Keywords: Architectural design, Sustainable factors, Design framekwork.
1. Introduction

The main components of sustainability are social, economic, and ecological environment. The
term sustainability in architectural design refers to environmentally conscious design in which
the architect attempts at implementing the principles of social, economic and ecological
sustainability. In more details, sustainable design should achieve better building environmental
performance in the regard of the reciprocal relationship between society and economy. The
sustainability also can be comprehended as the methods to minimize environmental impact in
buildings and to reduce energy demands of buildings.

Postponing the integration of those sustainable factors to the later design stages would
negatively affect the design output (Burger 2008, Fasoulaki, 2008). In many design cases, the
passive energy solution is a better and more economic design than the active energy solution.
For example in architectural space’s dimensions and proportions, the passive solution can
achieve the sustainability’s targets/calculations without having any active solution in a form of
additional treatment/material, or at least can reduce the cost of the active solution.

In Theory of Architectures, many rules, styles and trends appeared after the industry
revolution stating from ‘form follows function’, going through many theories such as ‘form
forms concepts’, and certain trends such as constructivism and minimalism, and ending with
design methods of using manual and digital media such as Frank Gehry designs or the sole use
of the digital media such as the Animated Form of Greg Lynn. In the current days and the future,
sustainability has the most important factors to be satisfied by/into the design. The researcher
claims that the new emerging rule/trend will be ‘design follows sustainable factors’,
particularly the environmental factors that are the focus of the proposed framework.

There are evidences that strengthen this predication, such as the global lack of energy
resources, the need to reduce the economic cost of designs, the urgent mitigation and
adaptation to climate change, and the insufficient resources of our Earth in general. The
designers are expected to have high awareness, and consequentially proceed to consciously
reflect these vital needs and requirements in their architectural designs.

Computer programs of environmental factor analysis and simulation offer an effective assist
for architects and designers to implement the rules of sustainability. The digital use in designing
should not be exclusively for form giving, form exploration and design representation. In order

73



for the digital use to be more beneficial and effective, this use should assist and evaluate design
generation by employing different computer programs for simulation and analytical
capabilities in the early stages of designing (Abdelhameed 2016).

2. Literature Review

The paper’s literature review covers certain models of building assessments regarding
environmental factors and sustainability (Ratti et.al. 2003, Zhang et.al. 2006, Haapio and
Viitaniemi 2008, Schlueter and Thesseling 2009). On the other hand, some researchers (Cooper
1999, Soebarto and Williamson 2001, Todd et.al. 2001) highlight the contradiction that may
appear in implementation of the sustainability components in designing. The differences and
contradiction may appear in applying sustainability’s factors are not covered by this study’s
focus. No academia cases in the undergraduate level similar to the proposed framework were
found.

Cooper (1999) proposes a solution to improving the built environment in industrialized
countries and to reduce the environmental impact, by adopting a Service Economy approach.
The differentiation between developing countries and industrial economies in terms of the
environmental impact was highlighted (Cooper 1999). Cooper (1999), moreover, proposes to
assess building performance in a wider range method to cover the sustainability of the built
environment.

Soebarto and Williamson (2001) introduce a methodology based on a multi-criteria decision-
making approach where the performance of the building is always compared to a reference
building. The assessment tool includes a module for automatically generating the reference
building, changeable databases, validated calculation engine, and a user-accessible assessment-
criteria module (Soebarto and Williamson 2001).

Todd etal. (2001) assess building performance through comparing similarities and
differences with a selection of available assessment tools. Unlike national or proprietary
assessment systems, their proposed system of Green Building Challenge attempts at targeting
global users. However, the national conditions and circumstances of assessment negatively
affect the system'’s global spread, where its users tend to utilise the national assessment (Todd
et.al. 2001). Ratti et.al. (2003) review the results of a number of papers at Cambridge University
investigating what building forms make the best use of land, and presenting the environmental
terms using innovative computer analysis techniques. Kolarevis and Malkawi (2005) specify
certain benefits resulted from employing computational tools in environmental building
performance, namely the exploration of comprehensive fabrication and manufacturing
processes, and the optimization of the building components and systems. Zhang et.al. (2006)
introduce a building environmental performance analysis system that covers three main
aspects related to environmental performance: building facilities, building materials and
location. Haapio and Viitaniemi (2008) point out the difficulties to make the comparison
between the tools and systems for environmental factor analysis, some of which are assessing
different types of buildings, emphasising different phases of the building life cycle, and
including some economic and social aspects. Schlueter and Thesseling (2009) state that
building performance assessment has to be seamlessly integrated into the design process, in
order to evaluate the dependencies of performance criteria on form, material and technical
systems. Their proposed approach focuses on utilising the capability of building information
models not only to store multi-disciplinary information but also to access parameters necessary
for performance calculations (Schlueter and Thesseling 2009). Zuo and MaloneBeach (2010)
present a performance-based design approach to enhance understanding of the reciprocal
relationship between the built and natural environment. They point out that an early awareness
of sustainable energy would result from their proposed approach.

Ceschin and Gaziulusoy (2016) present a review for the past decades covering the evolution
of ‘design for sustainability’ approaches, which can be categorized under four innovation levels:
Product, Product-Service System, Spatio-Social and Socio-Technical System (Ceschin and
Gaziulusoy 2016). Design systematic engagement has started in early 1980s with the beginning
of active interest from industry in environmental and social issues (Ceschin and Gaziulusoy
2016). Buckminster Fuller and Victor Papanek were the pioneers to engage design with
different aspects of sustainability discourse and practice sporadically since mid-twentieth
century (Ceschin and Gaziulusoy 2016). Ceschin and Gaziulusoy (2016) propose a framework
to synthesize the evolution of the ‘design for sustainability’ field, showing how it has
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progressively expanded from a technical and product-centric focus towards large scale system
level changes (Ceschin and Gaziulusoy 2016).

The foregoing review of different environmental/sustainable assessment tools and systems
furnishes a base for the researcher to propose the implementation details of the ‘Design Follows
Sustainable Factors’ rule, in the conceptual phases of architectural designing.

3. Paper Logic and Rationale

The first design stages have huge impact on the final design. From the literature, many
researchers highlighted that the first arrangement of a design problem is vital as it is long
lasting and hardly would be fully changed by the designer (Rowe 1991, Schon and Wiggins
1992). Architectural design is a complicated activity; it is wicked problem solving in a creative
way. The design objective is to satisfy many variables and needs, and in many cases the
implementation of these variables and needs contradicts with each other. A designer may move
back and forth towards the solution direction, yet in most cases not to the start point of own
design thinking. There is no ideal design solution; the designer selects a solution of a more
advantages than disadvantages.

The foregoing evidences of the designing process reveal the impact of initial design phases
and conceptual designing on the design output. In order to reflect the sustainability’s factors or
even only a few of factors in the design output, the architect should respect the sustainable
factors starting from the design stages of constructing the initial design ideas.

Although the proposed framework generally includes the sustainable components and
factors, the research paper highlights only environmental factors which are more related to
conceptual designing, design studios and architectural design curriculum. Economy factor, one
component of the sustainability that can be represented in cost of the architectural design may
vary according to the practical situations, stakeholders and decision makers. The framework
focuses on the importance of environmental factors analysis in conceptual design phases. The
environmental factors such as thermal, solar, ventilation, daylighting and illumination, and
orientation have vital impact on building performance. The environmentally conscious
application of the environmental theme, even if it is only one component, has significant
positive impact on the design output as the paper will present in the case studies.

There are many obstacles faced by the architects in professional level and by the architectural
students in academia level; those obstacles and difficulties do not facilitate implementing the
sustainability’s factors starting from the initial design phases. They preclude addressing the
sustainable components in the design process, for example the use of different analysis
computer programs, various knowledge and expertise required to be performed, and terms and
calculations associated to these types of analysis.

The research paper with its proposed framework attempts to solve a main obstacle that is
the insufficient knowledge the designers generally have in regard to the basic calculations and
standards of different environmental factors. The digital use offers an effective assistance for
designers in this regard. Only general background of each environmental area’s calculations is
required in order to have approximate numbers of the environmental impact. These initial
calculations will help the architecture students and architects to make certain decisions or to
choose between design alternatives.

The research paper utilises examples of students’ designs from different design studios,
which have been environmentally analysed in an advanced CAD course. Each design case has
one of the sustainability’s component as a theme, according to which simulation was made. This
research paper does not cover the advanced CAD course details, yet presents examples of
students’ case studies, in which the environmental improvement was recorded. In most
students’ case studies, their designs were environmentally improved according to building
factor performance by enhancing passive energy solutions such as design forms and
architectural spaces, or adding active energy solutions such as enhancing insulation materials
and reducing glazed materials, areas and ratio. A few examples are presented in the section
below.

4. Proposed Framework and Design Follows Sustainable Factors

The proposed framework implements the principle of ‘design follows sustainable factors’
through levels and aspects: teaching content, curriculum, and designing tools. The researcher
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proposes these three areas to cover and link teaching design methods and course/design studio
contents in the whole architecture curriculum in order to complementary introduce the
framework to the students.

Teaching content: The sustainable design principles and their analysis and calculations
should be integrated into the teaching content of the related academic courses in a very
conscious way that equips students not only with theoretical knowledge, calculation methods
and practical applications but also with methods of applying the sustainable design principles
in the initial phases of design generation. These methods of applying are not introduced clearly
in the current teaching contents of Architecture. To initiate the design and its details according
to the sustainable factors is a vital step that students have to comprehend and practice, whether
in courses or design studios.

The researcher for 4 semesters at the Department of Architecture and Interior Design,
University of Bahrain has taught an advanced CAD course in which the theme of environmental
design factors’ analysis was adapted. The course’s main goal was to environmentally improve
a previous design of each student by analysing building performance and simulating the results
in BIM programs, Figure 1.
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Figure 1 A case study of illumination analysis using Revit and Insight (Above) to achieve the
target standards of one level’s spaces by changing factors such as building information, window
size, window-wall-ratio, etc. (Below Left) and/or treatments such as glass type, shades, etc.
(Below Right)

4.1 Curriculum

From the researcher point of view, the more effective method to apply the proposed framework
is to introduce this theme to the students jointly in a design studio, an advanced CAD course,
and the projects of specialised/professional courses such as course projects of Environmental
Design or Acoustic and Illumination. Figure 2 presents a case study of the analysis of orientation
and wind direction and speed in designing building locations inside the site. Figure 3 displays
a case study of solar analysis and its factors related to the design.
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Figure 2 A case study of using Revit and Flow Design in decision making of conceptual
designing phases to finalise buildings’ location and distance. Above: building orientation,
Middle: factors of wind direction and speed, and Below: velocity analysis in different times.

The well-studied complementary among those courses and inside the curriculum has such
importance for students to keep the persistency to apply their theoretical and practical
knowledge concurrently inside the curriculum. Therefore, the student would learn the
theoretical knowledge, then start applying it from design-ideas germination in the design
studio, and end by making design details in the course/s of Working Drawings;

Site location

Solar study details

Envelope selection
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Figure 3 A case study of solar analysis of building through Revit and Insight 360 program.
Above: variables and factors details, Below: analysis results.

4.2 Designing tools

The digital use that are introduced to the students in the advanced CAD course for calculations,
sustainable factor analysis and simulations, will be utilised inside the design studio in
conceptual designing stages in order to generate design-ideas and direct design-solutions to
improve building performance analysis. The digital use will be directed to be as a design tool
not a mere depiction or design exploration tool.

To summarise the framework into a few steps: students as a first step would learn the
required knowledge associated with the calculations and applications, in the specialised
courses and their course projects of environmental factors in buildings, in order to achieve the
sustainability building-standards such as illumination level, ventilation value, or U value
according to the building function and the building code. As the second step, the two courses of
design studio and advanced CAD course would introduce the same design project and design
details to the students. In the advanced CAD course, the students would practice BIM computer
analysis programs for calculations and simulations, and concurrently in the design studio they
would employ those programs as design tools of form composition, evaluation and decision
making to create their designs. The final step is to create and make design details in courses of
working drawings.

5. Conclusion and Further Discussion

The research paper introduced the ‘Design Follows Sustainable Factors’ rule. The method to
apply this new emerging rule in conceptual designing phases is presented. Examples of
environmental factor analysis and their role in improving the designs are discussed. The
proposition and composition of architectural spaces and forms based on environmental design
principles, presented in the paper’s framework, would economically help achieve the
sustainability standards.

In professional level, in the small-scale designs that are conducted by one architect not a design
team of different environmental specialisations, the architect should perform by his/her own
the environmental factors’ analysis while constructing the concepts and forming the
architectural spaces. The priority and the comparison between design alternatives would be
based on the analysis of environmental factors.

The sustainability’s factors should have the priority to construct and form architectural space
planning and to furnish the design according to acoustic and its insulation materials, HVAC
system and its mechanical details, and other building factors’ performance and their required
components. Other building treatments that are relative to energy efficiency and passive solar
energy and other sustainable approaches, have to be analysed for improving and enhancing in
conceptual designing phases.
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Sustainable-Eco-Neighbourhood Assessment Method in
Residential Neighbourhood in Greater Khartoum
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Abstract

This paper investigates the present situation of low to medium rise buildings for medium
class professors, teachers and doctors in residential areas in Greater Khartoum such as the
Ecological Neighbourhood, addressing questions like whether they are ecologically designed,
how they can be evaluated and to what extent, the problems and issues in such evaluation
and the solutions therefor.

To evaluate these Neighbourhoods, the researcher has to adopt a rating system; for this
purpose, a comparison was made with LEED v3 for Neighbourhood development, which has
been in vogue since 2009 and evaluates subjects using sustainable environmental parameters.
This research studies three neighbourhoods in Greater Khartoum, which are Residential
Villas, Arrak City and El Naser Apartments. This study devises a system known as SENAM, for
evaluating the Eco Neighbourhood efficiency in a hot dry climate such as Greater Khartoum.
SENAM evaluates nine main categories which are: Sustainable Site, Neighbourhood Design,
Pattern and Construction, Waste Management system, Materials and Resources, Water
Supply, Power Supply system, Environmental Plan process, Health and Safety and Emissions
and Community Participation . The total points for the various categories is 113 and the
system offers four main certifications: (35 - 44 pts) Pass, (45 - 59 pts.) Good, (60 - 75 pts)
Very Good, (76-132) pts or more) Excellent.

The results would also be evaluated, analysed and discussed as per global parameters for
sustained evaluation, such as LEED for Neighbourhood development. The research finds that:
Residential Villas score 38% (certified), Arrak City 29% (not certified) and El Naser
Apartments 51% (silver). *The analysis shows efficiency in Neighbourhood Design, Pattern
and Construction (40%), and Waste Management System (40%). The analysis shows
inefficiency in designing, sustainable site (30%), Materials and Resources (20%), and
services, such as Water Supply System (27%), Power Supply (20%), Emissions (33%) and
Community Participation (27%). The Researcher has applied the Suggested Sudanese
Sustainable Rating Systems (SSRS) in the eco neighbourhoods in Greater Khartoum.

Keywords: The definition of ecological neighbourhood, Principle of Designing Ecological
Neighbourhood, Sustainable Eco Neighbourhood Assessment Method, (SENAM) to evaluate
the Ecological Neighbourhood.

1. Introduction

The importance of Sustainability has been recognized in 1992 at the United Nation Conference
on Environment and Development, the "Earth Summit", held at in Rio de Janeiro, Brazil. The
central aim was to identify the principles of action towards "sustainable development”.
Agenda 21 on" Promoting Sustainable Human Settlement Development” lays down that
people should enjoy healthy sustainable neighborhoods to live in to meet with the global
standards and to meet their own needs, with mixed use center, efficiency in water supply
system, efficiency in power supply system, maximization of open spaces, green ecological
buildings, and sustainable transportation system, waste management, etc. The researcher
visited some of the new neighborhoods and compounds for residence in Grater Khartoum and
noticed serious problems in the orientation of the buildings and on the services available in
these neighborhoods, finding these solutions still far away from sustainable ones. This
situation was compared to the one in global projects like AL Masdar city in Abu Dhabi, Bedzin
Green project in UK and Siviano green project in USA.
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This paper investigates the present situation of Ecological Neighbourhoods in Greater
Khartoum, to assess whether they are sustainable ecological neighbourhoods and if so to what
extent, the problems faced by them and possible solutions therefor. Accordingly, the
researcher designed a rating system to evaluate three neighbourhoods in Grater Khartoum by
comparing them to global systems.

2. Historical Background
2.1 LEED For neighbourhood development and others

LEED v3 for neighbourhood development came into vogue in 2009 and consists of five main
categories, which are: smart location, neighbourhood design and pattern, green infrastructure
and buildings, Innovation in design process and regional priority.

There are many Global green building councils around the world, some of which set up the
Neighbourhood rating system like LEED for neighbourhood development. Ssimilarly, QSAS for
neighbourhood was started in 2010, while ESTEDAMA, which added the liveable community
category including some points to evaluate the neighbourhood, also started in 2010. LEED for
neighbourhood development is applicable to many projects and it is easy to connect to United
States green building council to manage your design, as the service is available through the
internet.

However, LEED for neighbourhood development rating system does not include parameters
like health, safety, emission category, community participation and environmental process as
main categories and energy efficiency, water efficiency as waste management as separate
categories. LEED announced LEED V4 for Neighbourhood development including more
flexibility with strategies to fit the unique aspects of your project, performance based design,
operation and design, smart grid and networking approach, material and resources, water and
streamline documentation. (U.S.G.B.C, 2017).

Through this paper, the researcher will provide a sustainable assessment method suitable
to a hot dry climate such as Greater Khartoum, in order to evaluate the Eco Neighbourhood in
Greater Khartoum and this system will include all relevant parameters like energy efficiency,
water efficiency, ecological building materials according to available natural resources and
other parameters applicable to a hot, dry climate. The researcher expects to answer the
research questions by applying this system to three case studies and evaluating the results. In
addition, the system will evaluate this situation vis-a-vis sustainable environmental
parameters and identify the problems and solutions therefor. This paper will also suggest a
Sudanese Sustainable Rating System to evaluate ecological neighbourhood through the
methodology of this research.

Rieck, A.(2012) discussed Masdar city in Abu Dhabi, and stated that the new green cities is
about how we can control nature and highlighted such parameters for new green cities like:
Energy Consumption, Energy storage, Transportation system, Waste Management, Mobility,
Information Technology and Communications Technology. Peled, G.(2008) discussed the new
Jerusalem eco housing project and some categories of eco neighborhood, viz., Energy
Conservation, Waste Reduction, Water Conservation, Land Use, Transportation, Community
Involvement, Health and Safety, Disaster Control, Wellbeing, Materials and Recycling, Urban
Ecology and Footprint. Alderson, A. (2005) highlighted important categories for Eco- Village
in Scotland, UK, like Energy, Telecommunications, Water and Sewage, Location, Solid Waste,
Transportation, Ecological Environment, Design and Building, Economy and Social Issues and
Education. Riis, C. (2014) discussed in her paper about Green Strategies in Copenhagen,
designated as the European Green Capital in 2014. The concept takes into account the urban
life scale before building scale, strategic urban development on a large scale, urban
development and site specific plans in the medium scale and in the small scale, considers
other ideas and projects, as for example Green pathway, Green roof and Green backyards.

2.2 Definition of Ecological Neighbourhood
United State Green Building Council defines Neighborhood Development thus: “integrates the

principles of smart growth, urbanism and green building into the first national system for
neighborhood design’. U.S.G.B.C (2012). It provides the balance between the income and food,
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renewable energy, goods, materials and the outcome of organic waste recycling, materials
recycling, minimize pollution and waste and emissions. See Figure 1.
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Figure 1 Circular metabolism: Cities reduce consumption and pollution, recycle and maximize
renewables, Source: Ben Hamadou, R. (2012).

2.3 Theory of Traditional Neighbourhood

2.3.1 Walking distance

The traditional neighbourhoods' typology comprises a compact residential area with a variety
of housing types and services like small shops, libraries and mosques and churches. The ideal
size of a neighbourhood falls within the 1/4-mile measurement (400m.), which is the distance
the typical adult can walk from centre to edge in approximately five minutes.

2.3.2 Mixed use centre
The second theory of the traditional neighbourhood says it should provide for mixed use,

areas of concentrated activity - living, working, learning, playing, eating, and shopping,
designed to accommodate pedestrians and transit use in addition to auto travel. See Figure 2.

i
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Figure 2 Traditional neighbourhood combination diagram: (Drawing: Courtesy: Duany Plater-
Zyberk And Company. Source: Walters, D. and Luise Brown, L. (2004)

2.3.3 Neighbourhood centres

These are mixed-use activity points scaled to serve a trade area with a radius of less than

three miles. Larger neighbourhood centres typically include a full-service supermarket or
grocery store and serve no less than six neighbourhoods, with parking, Malls, etc.
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2.3.4 Study of the Master Plan

The Master Plan should focus on a three-dimensional urban form, instead of two-dimensional
plan diagrams that indicate land use only, which is the key message of the book Three
dimensions are better than two by Walter (2004). Three-dimensional infrastructure of form
and space allows long-term flexibility of use and operation. These issues include the impacts
of changes in technology, social structures, economics, uses, architectural styles and
development practices.

2.4 Theory of Sustainable Neighbourhood

UN HABITAT (2009) stated the environmentally sustainable urbanization requirements
reduce greenhouse emissions, minimized and compact cities and use renewable resources.

Figure 3 shows a conceptual idea of mixed uses in a self-contained walkable neighbourhood
node, Jenks, M. and Dempsey, N. (2005) stated that social, economic, and environmental
justice depends heavily on mass transportation to incorporate a percentage of low-to-
moderate-income families into every neighbourhood node.
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Figure 3 A conceptual idea of the mixed uses in a self-contained walkable neighbourhood
node. Source: (Jenks, M. and Dempsey, N. (2005)

People are critically needed. Fire-fighters, police, health care workers, labourers, and food
suppliers must live in close proximity, in order to provide immediate help. It should be a self-
contained community that provides for schools, health care, police, fire protection, postal
services, banking, open spaces for playgrounds and parks within walking distance.
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Figure 4 Sustainable cells of urbanization, Source: Jenks, M. and Dempsey, N. (2005)

Sustainable cell is provided a balance between human activity in human-environmental
systems (HVAC _Heating Ventilating and Air-Conditioning) waste with the surrounding
environment as well as human health with environmental systems of air, water, food, fibre
(land), and energy for the community are modelled and measured to establish indicators for
sustainability. See Figure (4). Jenks, M. and Dempsey, N. (2005) and Sassi, P. (2006).
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2.5 Focus on Khartoum Conditions
2.5.1 Khartoum location

Abu Sin and Davis, (1991) wrote that Khartoum state straddles the confluence of the Blue and
White Nile that covers some 28,000 square kilometers and covers about 2.17% of the total
area of Sudan. It lies at latitude 15° 36’ north and longitude 32° 3 east, with an altitude of 380
meters above sea level. El Agraa, 0.M. and Shaddad, M.Y. (1988) discussed the location of
Khartoum too. Khartoum was first made the capital of the Turkish-Egyptian rule in the 1830s.

Environmental factor

Khartoum faces four climates: Rainy season in the autumn, with precipitation ranging
between 150 mm and 200 mm. In summer, the wind direction is South-South East and in
winter, it is North and North -West. The temperature: In summer, it ranges from 40°C to 50
°C, and in winter, between 10°C to 25°C. Humidity ranges between 20% in summer to 40% in
winter.

Natural resources
Khartoum is rich in solar energy, wind energy, biomass energy and geophysical energy, as
well as hydroelectric energy.

Political factor

Sudan has subscribed to several international Agreements, starting with Agenda 21 in 1992,
the Kyoto protocol, the United Nations Framework Convention on Climate Change (UNFCCC)
and has a working relationship with UN- HABITAT, UNEP, UNDP and NGOs, to establish
sustainable projects in SUDAN.

Social factors

Earlier studies showed that Khartoum population is increasing and may have doubled in the
last 20 years, to the level of 5,500, 000 according to the last census. Reasons for the increase
include increasing migration towards Khartoum city, which affects services such as education,
health, transportation, the quality of housing and waste management in Khartoum.

To provide and design a sustainable neighbourhood in Khartoum, we should consider all this
information, taking into account the traditional and sustainable principles of designing an
ecological neighbourhood. This will be discussed while considering the methodology of this
research.

3. The Methodology

The researcher has undertaken a wide literature review, to identify the main principles of
sustainable eco neighbourhood. Global standards leader LEEDV3 for Neighbourhood and
development (Leader in Energy and Environmental Design) applied criteria like smart
location, neighbourhood pattern and design, green infra structure and building, innovation in
design and regional priority categories. On the other hand, The Environmental Assessment
Method (BREEAM, 2017) applied categories like energy, health wellbeing, land use, pollutants,
waste, ecology, innovation, materials and water, with different details and sub-issues.

The researcher identified the main categories to be applied in a hot dry climate like Greater
Khartoum. These are: Sustainable Site (30 points), Neighbourhood Design, pattern and
construction (39 points), Materials and resources (5 points), waste management system (5
points), water supply system (5 points), power supply system (4 points), Environmental
process (1 point), health, safety and emissions (5 points), with details and sub issues indicated
in table 1 of the Appendix.

The researcher added additional categories like Environmental design process, health
safety, emission and community participation. The community in Greater Khartoum needs to
be educated about sustainable design, and involve itself in improving the environment. These
additional categories were discussed by the researcher in a previously published scientific
paper (Abdelmoneim, H., 2016).
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Comparison between the research method of assessment (Sustainable Eco Neighbourhood
Assessment Method, SENAM) and LEED for neighbourhood development

Figure 5 shows the difference between the research method of assessment (Sustainable Eco
Neighbourhood Assessment Method, SENAM), which has nine main Categories, carrying
weightage as follows: Sustainable Site (30 points), Neighbourhood Design, pattern and
construction (39 points), Materials and resources (5 points), waste management system (5
points), water supply system (5 points), power supply system (4 points), Environmental
process (1 point), health, safety and emissions (5 points) and community participation.
Figure (4.6) shows LEED for Neighbourhood Development which contains five main
categories, which are: Smart Site (27 points), Neighbourhood Design and pattern (44 points),
Green Infrastructure (29 points), Innovation in design (6 points) and Regional priority (4
points).

The researcher added Waste management, Material, Energy, Water and drainage system,
Environmental Design Process and Community participation as new categories to the
Sustainable Eco Neighbourhood, for a more comprehensive evaluation.

100
80
60

g 40
20
%100% == No. of Points Available

Figure 5 Sustainable Eco Neighbourhood Assessment Method, SENAM. Source: Designed by
the researcher.

100

50

Figure 6 LEED V3-Neighbourhood Development, Source: LEDD for Neighbourhood
Development
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3.1 Summary of the Assessment System Applied on Eco Neighbourhood
3.1.1 Weightage, credits and percentage points:

Table 1 Weightage, credits factors. Source: Designed by the researcher

The Category The Average | The Average Result | The Evaluation
Result by LEED ND, V3 by SENAM

Sustainable site 30% Not certified Weak
CN:;‘E?F?;&?:: Design, pattern and 40% Certified Pass
Materials and resources 20% Not certified Weak
Waste management system 40% Certified Pass
Water supply system 27% Not certified Weak
Power supply 20% Not certified Weak
Environmental process 60% Good Good
Emissions 33% Not certified Weak
Community participation 27% Not certified Weak
3.1.2 The Scale System

Table 2 The scaling system. Source: Designed by the researcher.

The Mandatory | Mean Points Availability

Yes—— | Means it’s applicable

The most positive impact 3

More positive impact 2

Positive impact 1

No ———» | Means it’s not applicable 0

Negative impact -1

3.1.3 The System Certifications

This system gives four main certifications:

<35 - weak
(35 -44 pts) - pass

(45 - 59 pts) - good

(79 - 111 pts or more) - excellent
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4. The Field Work
4.1 The Locations

The research studies three Neighbourhoods in Khartoum, which are Residential villas, Arrak
City and El Naser Apartments. See the site location in Figures 8 to 11.

Surayf,

Figure 8 The Location of Residential villas near the River Nile, Khartoum City, Sudan. Source:
Google image 2017.

Google Earth

Figure 9 The second location is Araak Neighbourhood, Madani street, Khartoum City, Sudan.
Source: Google image 2017.
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Figure 10 The third location is Al Naser Neighbourhood, Africa street, Khartoum City, Sudan.
Source: Google image 2017.

Figure 11 The three locations in perspective: Residential villas, Araak City and Al Naser
Apartments, Source: Google image 2017.
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4.2 Standard of Selection of the Case Studies

New Neighbourhoods and new urban planning areas. See satellite images. They applied new
approaches in design concepts and environmentally sustainable ecological design, which had
just been adopted in the 1990s and which took into account the Eco Design principles and
the main categories. They were built by famous Consultant companies. Looking for applying
Sustainable Neighbourhood Cell. The researcher was looking for proper technical solutions in
services. Water supply, waste management and drainage system. Energy System. Site security
and health awareness. Building materials were recycled and eco-friendly building materials.
Looking for applying the latest new technologies in the field of eco design. Outdoor
environmental control. Diversity in house type. Ecological treatments

4.3 The Application of (SENAM) to the Case Studies

The researcher applied the Sustainable Eco Neighbourhood Assessment Method-SENAM to
evaluate the three neighbourhood case studies.

4.3.1 Updates of the Case Studies

In June 2017, the researcher started to make updates to the case studies and as per his
supervisors instructions, he visited all the cases, starting with the research studies in the
three neighbourhoods in Greater Khartoum, viz., Residential villas, Araack City and Al Naser
Apartments . She found that most of the sites had not changed and no sustainable solutions
had been added by stockholder.

4. The Results

The summary of the results of three case studies on the level of eco neighbourhood is
presented in Appendix -1, and the result of each case study on the level of eco neighbourhood
presented is presented in the following Tables and Figures.

Case Study 1 (The Residential Villa Type-B): Table 3 shows the result of the analysis of case
study of the Residential Villas neighbourhood. Results: Sustainable Sites 23%, neighbourhood
design, pattern and construction 38%, materials and resources 20%, waste management
system 40%, water supply 40%, power supply 17% environmental process 60%, emissions
and safety 60% the community participation 27%.Total result was 39%.

Case Study 2 (Arak City villa Type-D): Table 3 shows the result of the analysis of case study
two on the level of neighbourhood. Results: Sustainable Sites 13%, neighbourhood design,
pattern and construction 23%, materials and resources 20%, waste management system 40%,
water supply 20%, power supply 25%, environmental process 50%, emissions and safety
20%Community participation 7%.The total result was 29%.

Case Study 3 (Al Naser Apartments): Table 6 shows the result of the analysis of case study
three on the level of neighbourhood. Results: Sustainable Sites 53%, neighbourhood design,
pattern and construction 60%, materials and resources 20%, waste management system 40%,
water supply 20% power supply 17%, environmental process 70%, emissions and safety 20%

the total Community Participation 27%.
Result was 51%.

5. The Results Shown in tables
5.1 The Result of the case studies on the Level of Neighbourhood

See Table 3, Table 8 and Figures 12 to 14.

90



Case Study-1
Residential Villa Neighbourhood
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Figure 12 The results of Residential Villa
Neighbourhood

Table 3 The Average Results Of Main Categories.
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. Neighborhood Water
Case Sustainable . .
. . Design, Pattern Material Supply
Studies Site .
and construction System
Res@entlal 23 38 20 40
Villa
Araak City 13 23 20 20
Al Naser
Apartments 53 60 20 20
Average 30 40 20 27
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6. Discussion of the Results
6.1 Discussion of the results for each neighbourhood

The research has identified nine main categories of Eco Neighbourhood, which are: sustainable
site, neighborhood design and pattern, materials and resources, drainage system, water supply
system, power supply, emissions and safety procedure, environmental design process and
community participation, as explained in the Method. The researcher proposes environmentally
sustainable tools for Eco Neighbourhood, suitable for hot dry climates. The results were analyzed
with SENAM

Table 4 The system of evaluation.

The Certification by SSRS
<35 Weak
(35 - 44 pts) Pass
(45 - 59 pts) Good
(60 - 75 pts) Very good
(76 - 111 pts or more) Excellent

Case Study 1 (The Residential Villa Type-B)

Table 3 shows the result of the analysis of case study one on the level of neighbourhood, with the
weightage scores as per SENAM being as follows:

Sustainable Sites 23%, neighbourhood design, pattern and construction 38%, materials and
resources 20%, waste management system 40%, water supply 40%, power supply 17%,
environmental process 60%, emissions and safety 60% the community participation 27%.

Total result was 39%. This result is a “pass”.

The evaluation showed efficiency in designing a sustainable site, indoor environmental quality
and outdoor thermal control, inefficiency in building form, materials, resources and services, such
as drainage and water supply systems, power supply and emissions.

Case Study 2 (Arak City villa Type-D)

The Total Credit for the building was 35 % for villa type D

The evaluation showed efficiency in designing a sustainable site, indoor environmental quality,
inefficiency in building form, materials and resources, and outdoor thermal control and services,
such as drainage and water supply systems, power supply and emissions. The total result for the
neighbourhood was 29%, meaning weak result.

Case Study 3 (Al Naser Apartment, one Building

The Total Credit was 46 % for one apartment building type

The evaluation showed efficiency in designing a sustainable site, indoor environmental quality,
inefficiency in building form, materials and resources and services such as drainage and water
supply systems, power supply and emissions. The score indicates “Good”. Result was 51% for the
neighbourhood. This result is good.
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6.2 Discussion of the average result among the three neighbourhoods
6.2.1 Discussion of the Average Result
Sustainable site

Table 5 The certification system of SENAM and LEED V3 for Evaluating Eco Neighbourhood.

The Categor The Average | The Average Result | The Evaluation
gory Result by LEED ND, V3 by SENAM

Sustainable site 30% Not certified Weak
Nelghorhgod Design, pattern and 40% Certified Pass
construction

Materials and resources 20% Not certified Weak
Waste management system 40% Certified Pass
Water supply system 27% Not certified Weak
Power supply 20% Not certified Weak
Environmental process 60% Good Good
Emissions 33% Not certified Weak
Community participation 27% Not certified Weak

The result of sustainable site is 30 % in the scale mentioned above, indicating the result of
evaluation as “passing”. It can be noticed from Figure (13) that Al Naser Apartment has a good
neighbourhood design and and U -shaped pattern, with the building and site orientation being
certified as good. However, the neighbourhood failed in providing the other solutions like local
food production, diversity in housing type, neighbourhood mix used Centre.

Neighbourhood, Design Pattern and Construction

The result of neighbourhood design and pattern is 40 % in the scale mentioned and is evaluated
as good. It can be seen from Figure 14 that Al Naser Apartment has a good neighbourhood design
with a U shaped pattern and a good building design.

The Materials
The score relating to the material is 20%, and indicates a “weak” valuation. It is noticed from
Figure 15 that Arack City Residential villas utilised eco building material in construction, like

recycled building materials, eco cement, eco building materials, earth stabilised bricks, etc.

The Water Supply

The result of the water supply is 27%, signifying a “weak” value. We notice from Figure 17 that
Residential Villas present a good solution in providing local water treatment station plant with
highly efficiency. On the other hand, the other two sites provide poor solutions, with water being
provided from the National Grid, which does not meet WHO standards for potable water. We need
to increase the efficiency in water treatment, and we need to provide each neighborhood a local
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water treatment plant, and adopt such solutions as rain water harvesting, recycling of grey water
for irrigation, etc.

The Waste Management

The result of the waste management is 40, which indicates “pass”. It is noticed from Figure 17 that
all the case studies followed the same solution in drainage system which consists of a well and
septic tank. This is the best practice solution at present in Greater Khartoum. Other solutions as
biological treatment and surface run off are not found.

Power Supply

The result of the power supply is 20%, which is “weak”. It was found that Residential villas and
Arack City used electrical generation room and underground cable, to avoid environmental
hazards resulting from use of high tension cables. Other solutions like solar energy or wind
energy are not found.

Emissions

The average result is 33.3%, “weak”. Compared to the result by LEED V3 for Neighborhoods
Development, this result rates as “not certified”. It can be noticed from Figure (16) that
Residential villa provides good solutions in the buildings in controlling the gaseous emissions,
through the provision of fire alarm system, smoke detectors, low green gas emissions and solid
waste management. Such solutions are good in designing Eco Neighborhood. Araak City as well as
Al Naser Apartments also provide exhaust fans in Kitchen and Bathrooms.

Environmental Design Process

The environmental design process is 60% and is evaluated as good. It is noticed from Figure (20)
that Al Naser Apartments presented a good solution in environmental design. We should apply
the environmental design process from the initial stages at all levels:

1-pre building phase

2-building phase

3-post building phase

Refer to chapter six, Figure 6.7

Community Participation

By comparing the average result 27 with the scale, this result rates as weak. Comparing the
result by LEED V3 for Neighbourhood Development this result rates as not certified. It could
be noticed from Figure 21 that Al Naser Apartments, residential villas, Arak City, Provide the same
level in community participation which includes investors and consultants and the government.
We should engage all levels and partners who include architects, planners, engineers; suppliers
and contractors, agents in order achieve sustainable development.

7. Conclusion

Residential Villas - 39% (Pass)
Arrak City - 29% (Weak)
El Naser Apartments - 59% (Good)

The research obtained different evaluations, of which El Naser apartments emerges as a good
example on an ecological neighbourhood, with neighbourhood centre offering most of the
services like sustainable site, care about safety procedures, a range of rising buildings with
different solutions and variety in areas; these buildings have good ventilation and good
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orientation and provide economic value as well. Arak city failed because they didn’t adhere to
building orientation codes, nor did they provide a complete range of services for everyday
activities in the neighbourhood centre. The Residential Villas emerges weak in the results because
there are 12 villas having inappropriate ventilation and orientation, along with a problem in the
on-site drainage system. On the other hand, Residential Villa provides high safety, health,
emission, telecommunication and services. Araak city offers good solutions for building design
and services.

8. Recommendations

This study recommends managing the sustainable site, waste disposal system, water supply
system, power supply and emissions, applying the principles of sustainable eco neighbourhood
assessment, to evaluate such neighbourhoods in a hot, dry climate. Management of the power
supply system, with adoption of renewable resources such as solar energy and wind energy, is
recommended for managing the power shortage, vis-a-vis the National Grid. The research
recommends use of local building materials and recycling technologies in building construction.
The water supply system should be augmented and made more efficient through adoption of
WHO standards in water treatment to meet WHO Standards. For the drainage system, the
research recommends adoption of solutions like biological treatment, recycling of grey water to
be used for irrigation and application of drainage net. The research recommends adopting such
solutions as shaft and filters in the kitchen, fire alarm system, smoke detectors, etc. and the use of
clean energy to minimize CO, emissions. Finally, we should apply an environmental design
process right from the initial stage of the design. The research recommends applying the
principles of eco- neighbourhood to such areas in hot, dry climates (See the applied sheet).

8.1 Sustainable Site

Smart Location, Control systems
Enhanced parking control, Reduced Automobile Dependence, Bicycle Network, walkable Streets,

Pollution control in construction activities, noise prevention, controlling natural water feature,
and avoidance of Floodplains.

Improvement of outdoor thermal environment
- HeatIsland effect, Enhancement of landscaping on site, Public Transport Access,

Maximization of Open space,
- Universal Accessibility,
- Community Outreach and Involvement,
- Ecological Awareness.

8.2 Neighborhood Design, Pattern and Construction

Design

Certified Green Buildings, Neighbourhood strategies, Affordable Rental Housing, Building Reuse
and Adaptive Reuse, sustainable Historic Buildings, Minimization of Site Disturbance through Site
Design, Site Orientation, Local Food Production.

Construction
Construction Management, Minimization of Site Disturbance during Construction.

Neighborhood Pattern
Diversity of Housing Types, Access to Active Public Spaces

Street Network
Reduce car parking, walking streets, Cycle parking, Transportation Demand Management
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Ecological footprint
Local Food Production, independent food stores, Reduce food waste, Eco-scape (ecological-
landscape)

8.3 Materials and Resources
Recycled Content for Infrastructure, Eco Building Materials used for construction, Eco Concrete,
eco recycled building materials, enhancement of proper technologies in building materials
industries.

8.4 Waste Management System

Ecological sanitation, Surface run off, Recycling of grey water, on- site Sewage Treatment: Septic
Tank System, Solid waste classification and recycling.

8.5 Water supply system

Efficient water supply system, conservation of rainwater, recycling of grey water, conservation of
water consumption.

8.6 Power supply
From the National Grid, Site electrical Station, Underground cable, generation of Solar energy,
Solar energy heating system, solar energy cooling system, solar boiling, solar cooking, wind
energy, availability of outdoor solar lighting, efficiency of Infrastructure Energy.

8.7 Environmental plan Process
Enhance environmental design process.

8.8 Safety and Emissions Systems

Land, fire alarm system, security, smoke detectors, Low greenhouse emissions, solid waste
management, waste recycling.

8.9 Community Participation
In applying eco neighbourhood principles, we should involve: the Government sector, Investors,
Developers, Agents, Project Managers, Architects, Planners, Contractors, Suppliers, Owners and
Users, to make sustainable development a broad-based, people-based initiative.

8.10 The Environmentally Sustainable checklist and the certified

From the case studies and the analyses, the researcher has arrived at the results of this research
and come out with measures suitable for Sudanese environment and its prevailing conditions.

<35 - weak

(35 - 44 pts) - pass

(45 - 59 pts) - good (Best practices)

(60 - 75 pts) - very good (Best practices)
(75 - 111 pts or more) - excellent

98



References

Abdelmoneim, H. (2016).Comparison Between Four Global Sustainable Building Assessment
Methods, JSD, Canadian Research Center, V(9), NO.(2).

Abdelmoneim, H., 2005. The Environmental Impact of Gaseous By Product and pollutants in
Waste Water at Khartoum Refinery, Khartoum, Sudan: Institute of Environmental Study,
University of Khartoum.

Abu Sin, M. &. D. H,, 1991. The Future of Sudanese Capital Region: A Study in Development and
Change . 1st ed. Khartoum, Sudan: Khartoum University Press.

Alderson, A.L. (2005). Ecovillages for Scotland? A Case Study Analysis of Ecovillages’ Compatibility
with Scottish Executive Planning and Climate Change Policies’. Centre of Human ecology, UK.

ABB, 2010. Smart Home and Intelligent Building Control, ABB company power and productivity
for a better world. Riyadh, Saudi Green Building Forum.

Ben Hamadou, R, 2012. Investing in Proper Blue and Green Future System Suitable for GCC.
Riyadh, KSA, 3rd Saudi Green Building Forum.

BREEAM, 2017. BREEAM. [Online]
Available at: http://www.BREEAM.org
[Accessed Wednesday, 21-August 2017].

Colding, J.,, 2006. Ecological Land-Use Complementation For Building Resilience In Urban
Ecosystem. USA, Elsevier.com.

Council, U. S. G. B, 2011. LEED, 2009. [Online]
Available at: http://www.usgbc.org
[Accessed Tuesday Aguest 2014].

El Agraa, O. & S. M., 1988. Housing rental in Sudanese Capital. 15t ed. Khartoum: Khartoum
University Press.

Fajal, K., 2002. Application on Environmental Design In Hot Desert Area. 1st ed. Cairo: Al Madina
Library.

Hassan, S, 2000. The Principles of Environmental Urban Science. 1st ed. Khartoum: Sudan
University.

Haselbach, L., 2008. The Engineering Guide to LEED New Construction. 1st ed. New York: Mc Craw
Hill Press.

Jenks, M. and Dempsey, N. (2005). Future Forms and Design for Sustainable Cities, Elsevier Press,
London.UK.

Paled, G., 2008. The Jerusalam Eco Housing Pilot Project. UK, 2008 Oxford Conference on
Architectural Education .

Rick, A., 2012. The Architectural of Green Building Designing State of the art sustainable structure
for the Middle East Environment,Climatic Culture and Heritage. Riyadh, KSA, 3rd Saudi Green
Building Forum.

Rick, A. (Oct-2012). Paper on ‘The architecture of green building designing state-of-the art
sustainable Structures for the Middle East Environment, climate, culture and heritage’, 3v4 Saudi
Green Building Forum, Riyadh City, KSA.

Riis, C. (2014). Green Strategies in Copenhagen, Enviro-Cities Conference, Riyadh, KSA.

Sassi, P., 2006. Strategies For Sustainable Architecture. 1st ed. USA, Canada: Taylor & Francis.

Steemers, K. &. S. M., 2004. Environmental Diversity in Architecture. 1 st ed. UK, P.107: Spoon
Press.

Shafiq, J., 2010. Sustainability of Traditional and Contemporary Architecture. Riyadh, KSA,
Conference on Technology and Sustainablity in the Built Environment, King Saud University.

U.S.G.B.C. (Oct.2012).LEED for Neighbourhood Development Rating System, USGBC,USA.

UN-HABITAT, 2009. Sustainable Urban Planning: A handbook for Cities and Towns in Developing
countries, UK : ICLEL, Local Goverments for Sustainablility, UNEP and UN-HABITAT.

U.S.G.B.C., 2009. LEED for New Construction. 1st ed. USA: United state Green Building Council.

U.S.G.B.C, 2017. United State Green Building Council. [Online]
Available at: https://new.usgbc.org/leed-v4
[Accessed 21-Wednesday September 2017].

99



United Nations Environmental Programme UNEP(2012). Report on "21 issues for the 21st
Century," UNEP. Eco cities Emerging Magazine, www.Eco Builders 2012.

UN-HABITAT, 2009. Urban Sector Studies and Capacity Building For Khartoum State, Khartoum,
Sudan: United Nations Human Settlements Programme.

United Kingdom Green Building Council, UKGBC (2010). Report on “Sustainable community
Infrastructure”, UKGBC, London, UK.

Thomas, R. a. M. F., 2006. Environmental Design An Introduction for Architecs and Engineer. 2 ed.
USA and Canada: Taylor & Francis Group.

Wooden, R.D. (2009). "Be Successful Green Builder", Mac Crew Hill Press.

Walters, D. and. L. B., 2004. Design First, Design Based planning for communities. 1st ed . UK,
London, P.148: Elsevier Press.

100



Appendices

On The Level Of Eco Neighbourhood
Case Study-1

The Residential villas
and villa type-B

Site Location: Hotel Service Classification:5 Stars. Presidential Restaurant. The
The compound located in east Infrastructure: Presidential Hall. The
Khartoum centre in Garden City area, 40 Separated Villas Each Villa consists Conference Room. of c
on the west bank of the Blue Nile of Health Club. plai
river, 2.5 km North-east of Khartoum One suite. Swimming Pool. pla
International Air Port 5 Rooms. Tennis court. the
To select the site, the challenge was Main lobby. Party area. the
to comply with the following Familylobby. Gardens. &
conditions: Kitchen. ™V S:tatlons:40 Channels.
Near Khartoum Air port Roof. Bu.smess Camine. Th.e
s . Wireless Internet Access. Thi
To be builtin a quietarea incl
To prevent the noise as far as possible p—

To be near the republication Palace
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Case Study-2
The Araak City

and villa

type-D

The Location

The city is distinctively located in south
east khartoum, within the suburbs of
capital,

off the junction of Sixty Street and Wad
Medani

Road (main highway linking Khartoum
and the
major cities).
The centre
accessible
with the airport only 4km away
Araak City is made up of five residential d
istricts spanning an area over 200,000m2
with 510
villas and 420 apartments of different

styles and sizes.
An area of 15,000m2 is allocated as a park that

of Khartoum is easily

Pl(4.2.129): Type —D location in Araak

Services

Araak City is clearly identified by its
green areas, well-furnished roads
and ready infrastructure. It has been
constructed in a manner to ensure
that the services foster a healthy
lifestyle with families in mind. They
include state-of-the-art leisure
facilities, a shopping area and
children’s playground.

Araak City’s modern utilities include:
Independent Water Network
Independent Electrical Network
Telephone Network

Irrigation Network

Sewage System (well+septictank)
Private Parks

Well-lit asphalt roads

Planted pavements

Sidewalks

Araak club

DI (A D 1IE\. Avanl ~ity

Pl.(4.2.130): The Main Elevation,

Specifications:

The villa plans were carefully designed to
provide a functional, yet comfortable
home catering to the needs of each
member of your family. Different villa
layouts and different villa sizes ensure
that you’ll find your perfect home.

Only the highest quality materials were
used in the construction and finishing of
the villas to guarantee, only the finest
standards.

Some of the many unique characteristics
and beautiful finishing touches of the
villas:

Highest Quality Marble floors for all halls,
kitchens, staircases.

Security Front Doors with beautiful
wooden architraves

Dl (A D 127) -

Pl.(4.2.131): Villa Type-D
Ground Floor Plan

Elegant C
Complete
cooker ar
Split Unit
and Bedr
Fully Fitte
Water He
Private Fr
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Parking G
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Sustainable Construction
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A Worker Engagement Maturity Model for Improving
Wellbeing and Social Sustainability in Construction

Kenneth Lawani, Billy Hare and Iain Cameron
Department of Construction and Surveying, Glasgow Caledonian University, Glasgow, Scotland

Abstract

The ethical management of Occupational Safety and Health (OSH) is one of several factors
critical to ‘Social Sustainability’. Research on Worker Engagement to improve OSH has
identified Meaningful Discussion; Empowerment; Trust; Motivation; and Commitment as five
important constructs. This paper reports on the findings of a UK funded research project, to
develop a worker engagement maturity model for improving OSH. The model explains the
various levels of each construct (termed ‘indicator’) that a worker goes through relevant to
‘worker engagement maturity’. The methods involved 29 in-depth qualitative interviews to
gain accounts of episodes of worker engagement, which were categorised using Nvivo with
reference to the five constructs identified via an extensive literature review, then ranked based
on feedback from expert focus groups. The ranked constructs (indicators) are based on a
number of logically progressive worker maturity levels that build on the requirements of
already existing levels. Final validation testing of the model will take place during 2017, but it
has already undergone prima facie validation with the expert focus groups. The five indicators
have their own hierarchical constructs e.g. ‘Meaningful Discussion’ begins with discussing
issues affecting the individual worker to issues that affect other workers and eventually to those
'beyond the site gate' such as design processes. The ‘Leadership and Worker Involvement’ tool,
developed by the UK HSE, focuses on organisational capabilities, but the model described here
is specifically targeted at the construction worker. Worker engagement in OSH to improve
overall social sustainability should include assessment using this ‘worker-focused’ model.

Keywords: engagement; health; involvement; maturity; safety; wellbeing.
1. Introduction & Background

Worker engagement research within the construction industry lies in the perception of its
importance in predicting positive performance at work and improvement of construction
Occupational Safety and Health (OSH). Generally, construction workers will support formal
organisational goals if they understand how these goals benefit the business, themselves, their
fellow workers, clients, and society as a whole. Organisations can have a very productive and
engaged workforce when the workers are treated humanely and when they grasp these
benefits. Workers that are actively involved in the organisation form a key element in the
achievement of organisational objectives and worker engagement can represent a source of
sustainable competitive advantage (Macey & Schneider 2008), thus making the real difference
for an organisation’s survival (Song Hoon et al. 2012).

Within the construction industry, many firms still adopt the traditional top-down, tightly
controlled management models that worked relatively well in the industrial age by suppressing
informal communications. In today’s knowledge age, this is considered as a death knell as
employers and employees are mutually dependent on continuous sharing of ideas and
information, and most of the ideas and innovations are generated by meaningful collaborative
relationships nurtured within emergent engagement systems. The construction industry needs
to place major importance on identifying and improving the organisational engagement where
the management (formal) and the workers (informal) overlap, see (Cameron et al. 2006;
ECOTEC 2005). Under the right conditions, workers will begin to overlap more and more with
the management elements of an organization’s systems, processes, applied technologies and
management structure. This overlapping spot is not reached through any sort of formal
negotiation, rather, it is emergent. Consequently, it is within this area of engagement between
the management and the workforce that most of the productive work and innovation takes
place in most organisations, see (MacLeod & Clarke 2009).
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There is also an important element of reciprocity in trust (Scholefield 2000). For workers to
be engaged and to reinforce their commitment within an organisation; the employer should be
willing to invest in the worker’s wellbeing, making the workers feel valued and in return the
workers will reciprocate directly with renewed employer loyalty and by working harder and
more efficiently. The investment cost to the employer for helping the worker is repaid in
multiples through greater performance levels. This can lead to higher levels of engagement,
greater focus on achieving organisational goals and increased motivation at work which can
significantly improve mental and physical wellbeing. According to Ehin (2013), for an
organisation to succeed, its systems and practices need to have flexible capacity not only to
support its organisational/business goals but also the physiological and mental needs of its
workforce. From a management viewpoint, it has been recognised that every worker in an
organisation persistently tries to maintain dynamic equilibrium within the social contexts they
happen to be immersed in.

There are both legal and ethical requirements for management to collaborate with the
construction workforce for the improvement of OSH. This study therefore considers
approaches to the development of a worker engagement maturity model for the construction
industry that will secure improved worker performance in a cost effective manner. Worker
engagement is considered as an important aspect of maintaining that corporate knowledge
base and of sharing it within the industry. The development of a worker engagement maturity
model for the improvement of construction OSH is desirable because the industry is a fast-
paced changing project organisation where management personnel and subcontractors are
itinerant throughout the various stages of a construction project. For effective worker
engagement in health and safety to become the norm, the effectiveness of corporate OSH
engagement programmes should be assessed using a valid and reliable tool. Without the ability
to assess construction workers’ growth and effectiveness, opportunities to improve
construction OSH performance and the potential benefits on construction site will be lost.

Research shows that worker engagement has many positive job outcomes such as job
satisfaction and performance (Gruman & Saks 2011; Schaufeli & Salanova 2007), active coping
style e.g. (Storm & Rothmann 2003) and creativity e.g. (Bakker & Xanthopoulou 2013). Given
these significant contributions to organisational success, it is crucial for researchers and
practitioners to comprehend the factors thatlead to worker engagement. Although engagement
has been associated with a wide range of positive job outcomes, however, studies have not
focused on the contributory roles of meaningful discussion, empowerment, trust, motivation
and commitment as five important indicators of worker engagement, even when trust on the
organisation and empowerment have been found to be vital in many positive job attitudes
(Shockley-Zalabak et al. 1999; Fedor & Werther 1996; Scholefield 2000). So, understanding the
role of these five indicators is a key issue to generating positive job attitudes for engagement.

2. The Five Indicators

2.1 Meaningful Discussions

When discussions (face-to-face) are mediated by response or feedback and have direct impact
on the capabilities of workers, such discussions can be considered as meaningful. Experience
shows that within the construction industry, effective meaningful discussions are wholly
dependent on individuals, teams and organisations. Also, because of the temporary and inter-
disciplinary nature of most construction projects, the construction industry is often
characterised by groups of workers that are peripatetic, unacquainted, working together on a
project over a limited period of time before disbanding to work on other projects, (Dainty et al.
2006). The notion of meaningful discussions therefore ensures that the flow of information is
effectively managed, messages are appropriately conveyed and workers are able to interpret
and act on such information in a way that is consistent with the expected intents. Meaningful
discussion is considered as a fundamentally social activity which includes engaging in
conversations, listening to co-workers, networking, collecting information, and directing
subordinates on issues relevant to safety and health of the workforce. Meaningful discussions
will thrive better in a workplace when there are some predictive elements of co-worker
knowledge, team tenure, co-worker and supervisory support, group orientation and group
cohesion, see (Burt et al. 2008). Meaningful discussions can therefore be suggested as an
improvement in communication, building relationships and trust, raising awareness of a
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number of cultural developmental issues and getting feedback from individuals on site
including the supply chain. Maloney & Cameron (2003) suggested that meaningful discussions
can only take place when workers possess some elements of capability, i.e. training, experience
and knowledge.

2.2 Empowerment

The concept of empowerment has its roots in practical matters such as intrinsic motivation, job
design, participative decision making, social learning theory, and self-management (Liden &
Tewksbury 1995). The core concept of empowerment involves giving the workers some sense
of autonomy specific to their roles, increasing the motivation of workers at work by delegating
authority to the lowest level in an organisation where a competent decision can be made
(Conger & Kanungo 1988; Thomas & Velthouse 1990). The importance of measuring
psychological empowerment was developed by Spreitzer (1995) capturing four sets of
essential cognitions: ‘meaning’ (fit between work-role requirements and personal beliefs and
values), ‘competence’ (work-specific self-efficacy), ‘self-determination’ (sense of choice in
initiating and regulating actions), and ‘impact’ (perceived influence on strategic, administrative,
and operating outcomes at work). Empowerment is considered as a motivational construct
associated with ‘enabling’ a construction worker rather than simply delegating. Enabling such
workers implies creating conditions for heightening motivation for task accomplishment
through the development of a strong sense of personal efficiency.

2.3 Trust

Working together often involves interdependence, and construction workers must therefore
depend on others in various ways to accomplish their personal and organisational goals. The
workforce composition and the organisation of the workplaces are getting increasingly diverse
within the UK construction sector. This increase in construction workforce diversity requires
workers with very different backgrounds to come into contact and deal closely with one
another (Jackson & Alvarez 1992). Therefore, trust is regarded as the measure of the
willingness to take risk (i.e.,, be vulnerable) in a relationship (Mayer et al. 1995). Trust is a
psychological state that involves the willingness of a worker to be vulnerable to another party
(which can be a co-worker or manager) when that party cannot be controlled or monitored; an
expectancy that another can be relied on. The perceptions of operative/supervisor
characteristics comprising trustworthiness are antecedents of trust which are ranked in the
forms of ability (skills and competencies), benevolence (grounded in mutual care and concern
between workers), and integrity (e.g. worker's perception that the manager adheres to a set of
principles that the worker finds acceptable) and all three components contribute to the
prediction of trust.

2.4 Motivation

The theory of self-determination (Deci & Ryan 1985; Ryan & Deci 2000; Deci & Ryan 2008;
Gagne & Deci 2005) which suggests universal psychological needs indicates that workers are
motivated and display wellbeing in organisations to the extent that they experience
psychological need satisfaction within those organisations. Motivation is the act of being moved
to do something. This can be subdivided into two sub categories: unmotivated whereby a
worker feels no impulse or inspiration to act and motivated where the worker is energised or
activated towards an end goal. The Self-determination theory (SDT) focuses on types of
motivation, rather than just amount, of motivation, paying particular attention to autonomous
motivation, controlled motivation, and lack of motivation as predictors of performance,
relational, and wellbeing outcomes. The SDT examines worker’s life goals or aspirations,
showing differential relations of intrinsic versus extrinsic life goals to performance and health
and safety. The concept of motivation is hardly a unitary phenomenon because workers have
different amounts and different kinds of motivation, (Ryan & Deci 2000). That is, workers vary
not only in level of motivation (how much motivation), but also in the orientation of that
motivation (what type of motivation). The concept of construction worker motivation is
modelled after SDT based on the different reasons or goals that give rise to an action. The most
basic distinction is between intrinsic motivation, which refers to a worker doing something
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because itis inherently interesting or enjoyable, and extrinsic motivation, which refers to doing
something because it leads to a separable outcome, (Ryan & Deci 2000). The quality of
experience and performance can be very different when a worker is behaving for intrinsic or
extrinsic reasons.

2.5 Commitment

The commitment of workers are the psychological bonds that they have to workplace targets
(Klein et al. 2009), including organisations, individuals and groups within organisations, and
goals and behaviours (Becker 1992; Vandenberghe 2009). Commitment of the construction
workforce was ranked in three levels: citizenship commitment; compliance commitment; and
conditional commitment. Citizenship commitment refers to workers' psychological attachment
to their organisations caused by their identification with the objectives and values of their
organisations. In other words, the workers are loyal to and choose to remain with their
organisations because they want to (Meyer et al. 1993). Compliance commitment refers to the
worker's psychological attachment to the organisation based on experiences that underline the
appropriateness of remaining loyal or morally obliged to repay the organisation for benefits
received from the organisation (Meyer et al. 1993). Workers with high compliance commitment
will remain in the organisation because they believe it is morally right to do so and this can also
be associated with the norms of reciprocity; workers helping each other out. Conditional
commitment is a function of the perceived cost of a worker leaving an organisation. Workers
feel a sense of commitment to their organisation because they feel they have to remain (Meyer
et al. 1993). For the worker to do otherwise would be to give up favourable levels of personal
status, seniority, remuneration, work schedule, pension, and other benefits acquired.

3. Objective

This paper reports on the study which is developing a worker engagement maturity model
against which to assess ‘meaningful discussion’ in relation to OSH engagement. This is part of
an inclusive model developed to encapsulate the levels of meaningful discussions,
empowerment, trust, motivation, and commitment. This maturity model will potentially serve
as a guidance tool that will be useful to workers and managers on construction sites in order to
improve meaningful discussion on OSH, wellbeing and social sustainability in construction.

4. Methods, Design & Interviews

The objective of the research dictated a qualitative approach towards obtaining rich data giving
accounts of 'worker engagement' episodes and describing circumstances and context. The
research implemented the phenomenological research inquiry (qualitative design) which
describes the lived experiences of construction operatives and supervisors about the
phenomenon of worker engagement as described by workers; see (Creswell 2014). This was
considered most suitable for this study because the type of description articulates the
experiences for several operatives and supervisors who have all experienced different types of
worker engagement. Phenomenological research design is based on strong philosophical
underpinnings and it involves conducting interviews, see (Giorgi 2012).

Access to construction operatives and supervisors was facilitated by industry OSH experts
who are also members of the Steering Group. A purposeful sampling strategy was adopted for
selecting construction sites (made up of house building to large scale civil engineering projects)
and workers from sites across the UK. The participants interviewed were engaged operatives
and working supervisors i.e. an engaged operative is described as a worker who shows interest
in health and safety issues, contributes to H&S and/or regularly attends H&S meetings; whilst
a supervisor is a worker who encourages engagement and regularly discusses H&S issues with
other co-workers.

Phenomenological studies typically involve three to 10 participants (Creswell 2014); but this
study conducted an in-depth, semi-structured, face-to-face and open-ended, non-leading
interviews with 29 operatives and supervisors until saturation was attained, (Charmaz 2014).
Each interview lasted an average of 40 minutes and the process was audio recorded with note
taking on site and later transcribed.
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The development of the worker engagement maturity model involved using inductive and
deductive logic. The inductive process involved working back and forth between the themes
emerging from interviews conducted and the information from literature until a
comprehensive set of themes were established (Creswell 2013). This involved collaborating
and interacting with industry experts (Steering Group) via presentations and workshops in
order to shape the emerging themes of the maturity model from the interviews.

The validation of the worker engagement maturity model and categorisations was
implemented through workshops with members of the Steering Group iteratively. The rankings
of the statements from operatives extracted from the interviews went through an iterative
process with the expert focus groups using the Delphi technique. The Delphi technique is a
widely used method for data gathering from teams of experts designed as a group
communication process with the aim of achieving convergence of opinions; see (Hsu &
Sandford 2007; Hasson et al. 2000). The visual representation of maturity model was developed
deductively with members of the Steering Group from the categories of information acquired
from interviewing the research participants to reach a logically certain conclusion. This was
considered ideal working from the more general to the more specific context of worker
engagement based on practical examples.

5. Analysis & Discussion

The ranking of maturity for worker engagement was conceived and developed by the
researchers in collaboration with the industry experts. This resulted in assigning levels and
criticality to the different indicators necessary for workers to progress through the different
levels of growth and engagement, see Tables 1-5. The representation of factors radiates from a
lower level to an optimal level which determines the level of maturity of operatives or
supervisors. The lower levels generally reflect their immediate needs and surroundings and
eventually to factors of higher levels needing interventions from the management. The
significance of involving industry experts was to address complex issues of diverse views
regarding assigning and categorising the levels of the different factors that impact on the
maturity of construction workers as seen in Tables 1- 5.

Table 1 Meaningful Discussions Ranking Scale.

Level Criticality Meaning

1 Personal work area; housekeeping; and work  Hazards that directly affect/related to the
environment worker

2 Welfare Issues related to site welfare

3 Hazard spotting; site hazards; and hazard Hazards that are associated to other workers
causes/procedures

4 Proactive site solutions Proactive discussions or proactive actions

taken to resolve issues

5 Beyond the site gate: boardroom/other sites;  Issues that are beyond the site gate needing

designs; and mental health some management interventions

Table 2 Empowerment Ranking Scale.

Level Criticality Meaning

1 Meaning [“Knowing”] Worker’s beliefs and values for health & safety is important, the
worker knows the requirements of a work role and behaviours
but don’t take action

2 Competence [“Doing”] Worker has the skills, capability, and personal mastery;
compliant, takes action (reactive). Worker’s belief in his or her
capability to successfully perform a given task or activity

3 Self-determination Proactive about work methods, pace and effort (within/inside
[“Decision the gate). Worker’s sense of choice about activities and work
making”]causes/procedures  methods.

4 Impact [“Influencing”] Strategic, administrative or operations outcomes

(beyond/outside the gate); making a difference;
suggestions/decisions are followed up or supported by top
management (impact). The degree to which the worker believes
he or she can influence organisational outcomes.
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Table 3 Trust Ranking Scale.

Level Criticality Meaning

1 Lack of trust Absence of A, B, C; vulnerability is negative

2A Ability Trust in the ability of others to work safely and without problems

2B Benevolence ‘Genuine’, company cares about worker; 2-way relationship; just

culture

2C Company Confident that raising H&S concerns will be praised; honest; do
Integrity what they say; management approachable and respected

3 Complete trust  All A, B, C are present; vulnerability is positive

Table 4 Motivation Ranking Scale.

Level Criticality Meaning
1 No motivation Lack of motivation
2A Externally Controlled - Organisation driven e.g. money
Extrinsic
2B Introjected - Extrinsic Guilt avoidance, ego enhancement
2C Identified - Extrinsic Strategic personal gains
2D Integrated - Extrinsic Self-motivated, self-determined
3 Intrinsic Motivation Inherent, self-driven, job satisfaction; happiness;

enjoyment, competence, autonomy

Table 5 Commitment Ranking Scale.

Level Criticality Meaning

1 Conditional Commitment only when certain conditions apply e.g.
Commitment remunerations, pensions; seniority etc. Commitment is dependent

on self-interest; changeable; comes and goes based on situations

2 Compliance Obliged to work to the rules due to investment in training, rewards
Commitment and other benefits 'normative’

3 Citizenship Commitment above and beyond compliance e.g. proactively
Commitment promoting safety message; affective commitment i.e. enjoying,

satisfaction from contributing to improved H&S standards

Figure 1 shows an exemplary output of the worker engagement cycle in practice. The worker
engagement cycle starts with meaningful discussion as the initial core of the subjects discussed
by the workers e.g. worker not happy with the PPE provided by the organisation and
management considers the replacement cost as too high. Meaningful discussion will positively
impact on H&S decisions thus making workers feel empowered to raise such issues as
inappropriate PPE. The result of empowerment starts with competence which further leads to
influencing H&S decisions which builds on the level of trust. This is when workers feel genuine
benevolence and perceive that management is actually listening and responding to their
immediate needs. The increase in trust regarding organisational integrity influences the
motivation of the worker to move from extrinsic to intrinsic motivation where they inherently
enjoy their tasks and look after their PPEs. The move from extrinsic to intrinsic motivation
increases the commitment of the workers which eventually leads to more meaningful
discussions e.g. a new cycle where proactive discussions about lone-working previously
unknown to management is raised by the workers. It is only when issues related to personal
work areas and welfare have been addressed and there is that element of trust (Scholefield
2000) in the management to act on problems, that a worker will have the confidence to raise
other immediate issues that either impact them personally or their work environment.
Engaging with workers in resolving immediate issues will reinforce some sense of
empowerment, meaning, competence, impact and belief that they are being listened to (Conger
& Kanungo 1988). This is when workers feel empowered and emotionally committed (Schaufeli
2013) to identify and raise other issues that pose as hazards to others.
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6. Conclusions

Based on the initial results from this study, it has been identified that most construction
workers are struggling to attain optimum levels of meaningful discussions, empowerment,
trust, motivation and commitment except those that are highly involved as safety
representatives or union representatives within the workplace. Worker engagement will need
to go wider and farther for the operatives and working supervisors to meaningfully discuss
issues up to the highest levels for every indicator in order to attain social sustainability.

eg. Individuwal budget
for PPE given to workers
to choose own PPE

Worker Engagement Cycle: Worked Example

Empowerment

*
e m::o?fu]fwﬁnmr Meaningful eg. Workers feel genuine benevolence;
iseussion: i i perception of organisation / MGT
discussion: breaks easily - replocement Discussion aivopiiabios
cost high
\ A
New Cycle

2nd level discussion
Pro-active discussion
about lone-working
(previously unknown ta

Commitment Motivation
management) .

©.q. PPE being used; lasts longer; &g Workers motivated
working safer; reduced cost to loak after ‘their’ PPE

Figure 1 Exemplary output of Worker engagement Cycle.
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Feasibility of Insulation Applications on Existing Buildings in
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Abstract

Itis possible to enhance the energy performance of existing buildings by upgrading the building
envelope through insulation application on outer walls and ceiling. As insulation applications
help the building spend less heating and cooling energies, they initial costs. The major objective
of this study is to determine the feasibility of insulation applications in existing buildings.
Within this context, an insulation application on a representative existing building in Turkey is
economically investigated. Life cycle costing analysis (LCCA) approach is utilized in the
analysis. The insulation application includes expanded polystyrene (EPS) application on the
outer walls and stone wool application on the ceiling. As Turkey is composed of four
temperature zones according to Turkish Standard (TS) 825, “Thermal Insulation Requirements
for Buildings”, the analysis is conducted for each temperature zone. Heating energy calculations
are done according to TS 825. The costs of insulation applications are obtained by taking offers
from suppliers. Economic analyses are repeated for a number of scenarios with different
discount and escalation rates. Net savings (NS), internal rate of return (IRR), savings-to-
investment ratio (SIR), and payback period (PBP) are calculated for the insulation investment
in each zone. The results show that such investments are highly profitable. NS amounts are
positive even in the worst scenario cases. Obtained IRR values are greater than 20% and SIR
values are observed to be more than 2. PBP’s are found to be less than 8 years.

Keywords: Energy efficiency; insulation applications; life cycle costing analysis; feasibility
analysis; existing buildings.

1. Introduction

Energy is vital for the social and economic development of societies. After the energy crises of
1973, energy saving has become an essential part of national energy strategies. This situation
is of prime importance for Turkey as it has to import 52% of the energy from abroad to meet
the needs. (Bolattiirk 2006). Energy consumption of the world has been increasing as a result
of the increases in population, migration to large cities, and improvements in the standards of
living. Although it is not possible to completely eliminate energy consumption, it is possible to
use the energy in a much more efficient way. The energy consumption mainly takes place in
four sectors, namely industrial, building (residential/commercial), agriculture, and
transportation (Bolattiirk 2008).

The energy consumption in building sector is the major part of the total primary energy
consumption and has had a continuous growth since 1960s (Maleviti et al. 2013). It
corresponds to more than 20% of the global energy consumption of delivered energy and about
10% of the global greenhouse gas emissions, both in developing and developed countries (IEO
2013). Energy users, from an individual home owner to a corporation or nation, have the
tendency to pursue energy efficiency (Nikoofard et al. 2015). Energy efficiency is regarded as
the best way to keep the energy demand under control and facilitate the transition towards a
low-carbon future. This situation emphasizes the key role of residential sector as it has the
highest cost-efficient potential for reducing CO; emissions (Ramos et al. 2015).

Reducing the energy consumption in buildings is one way of saving energy. A building
envelope consists of the external walls, roof, basement, windows and doors. These parts are the
interface of a building between the interior and outdoor environment. The common practice in
existing buildings is to apply thermal insulation on the external walls and roof to reduce space
heating and cooling costs. Although applying certain insulation materials on the building
envelope has some disadvantages such as vulnerability to fire, insulation applications in general
provide economic benefits to the building owners. The aim of this study is to investigate the
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economic outcomes of insulation applications on existing buildings in Turkey. For this purpose,
an insulation application on a representative existing building is economically analyzed using a
life cycle costing analysis (LCCA) approach. The analysis takes the cost of insulation application
and energy savings into account. As Turkish Standard (TS) 825, “Thermal Insulation
Requirements for Buildings”, takes only the heating energy into account, cooling energy savings
are ignored. As Turkey is composed of four temperature zones according to TS 825, the analysis
is conducted for each temperature zone. Economic analyses are repeated for a number of
scenarios with different discount and escalation rates. Net savings (NS), internal rate of return
(IRR), savings-to-investment ratio (SIR), and payback period (PBP) are calculated for the
insulation investment in each zone.

2. Research background

There have been a number of studies in the literature investigating the feasibility of insulation
applications. They have mostly concentrated on determining the optimum insulation thickness.
Yu etal. (2009) conducted a study to determine the optimum insulation thickness for four cities
in China. The study considered both the heating and cooling energies. Mishra et al. (2012)
studied the optimum insulation thickness in India for different type of building walls. Dombayci
(2007) investigated the environmental effect of optimum insulation thickness and concluded
that it is possible to decrease energy consumption by 46.6% and emissions of CO; and SO; by
41.5% with the application of optimum insulation thickness on the external walls. Dombayci et
al. (2006) studied the optimum insulation thickness in Denizli for five different energy sources,
namely, coal, natural gas, LPG, fuel oil and electricity; and for two insulation materials, namely,
expanded polystyrene and rock wool. It was concluded that a life cycle saving of 14.09 $/m?
and a payback period of 1.43 years can be achieved. In another study, Dylewski and Adamczyk
(2011) studied both the environmental and economic benefits of thermal insulation on the
external walls. The benefits were obtained for several versions of thermal insulation. It was
found that thermal insulation made of polystyrene foam or ecofibre gave the best results.

3. Methodology

In this study, the feasibility of insulation applications is determined by using a representative
building approach. Insulation is applied on the representative building. The external walls and
ceiling of the building is insulated with expanded polystyrene (EPS) and stone wool,
respectively. Insulation thicknesses are determined such that the insulated building would
satisfy the conditions in TS 825. Economic analyses are conducted by taking the insulation cost
and annual energy savings into account.

The representative building is a typical five-storey existing building in Turkey. The
uninsulated building has a length of 25 m, a width of 20 m and each floor has a height of 3 m.
Net height of each floor is 2.6 m. Gross volume (Vigoss) of the building is 7500 m3. The areas of
the windows are 50 m?, 20 m?, 40 m?, and 20 m? for south, north, east, and west directions,
respectively. The details of the uninsulated and insulated buildings are shown in Table 1 and
Table 2, respectively.

Table 1 Building Elements of Surfaces in Uninsulated Building.

Surface Losing Heat Building Elements Area

Outer, Infilled Wall Inner plaster (2cm) + Brick (19cm) + Outer 680 m2
Plaster (3cm)
Outer, Reinforced Inner plaster (2cm) + Reinforced Concrete 535 m2
Concrete Wall (25cm) + Outer Plaster (3cm)
Ceiling with Roof Inner plaster (2cm) + Reinforced Concrete 500 m2
(12cm)
. Timber Flooring (1cm) + Screed (5cm) +
Basemvsirgllgl (illontact Reinforced Concrete (15cm) + Lean Concrete 500 m?
° (10cm) + Crushed Stone (20cm)

Outer Doors - 5 m?

Windows - 130 m?
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Table 2 Building Elements of Surfaces in Insulated Building.

Surface Losing Heat Building Elements Area
Inner plaster (2cm) + Brick (19cm) + Outer
Outer, Infilled Wall Plaster (3cm) + EPS (x.cm) + Outer Plaster 680 m?
(0.8cm)
Inner plaster (2cm) + Reinforced Concrete

Outer, Reinforced

2
Concrete Wall (25cm) + Outer Plaster (3cm) + EPS (x.cm) + 535 m

Outer Plaster (0.8cm)
Inner plaster (2cm) + Reinforced Concrete

. . )
Ceiling with Roof (12cm) + Stone Wool (x.cm) 500 m
. Timber Flooring (1cm) + Screed (5cm) +
Basem‘siriilgo(i:lo ntact Reinforced Concrete (15cm) + Lean Concrete 500 m?
(10cm) + Crushed Stone (20cm)
Outer Doors - 5 m?
Windows - 130 m?

The insulation is applied on the outer walls and ceiling of the building. The thicknesses of
insulation materials depend according to the region the building is located in. As there are four
temperature zones in the standard TS 825, insulation thicknesses are determined for each of
them. The regions of Turkey according to TS 825 are shown in Figure 1. As Region 1 stands for
the hottest parts of Turkey, Region 4 represents the coldest locations.

Region 1
Region 2
Region 3

B Region 4 3
01 Adana 10 Balikesir 19 Corum 28 Giresun 37 Kastamonu | 46 K. Marag 55 Samsun 64 Usak 73 Sirnak
02 Adiyaman 11 Bilecik 20 Denizli 29 Giimiighane | 38 Kayseri 47 Mardin 56 Siirt 65 Van 74 Bartin
03 Afyon 12 Bingal 21 Diyarbakir | 30 Hakkari 39 Kirklareli 48 Mugla 57 Sinop 66 Yozgat 75 Ardahan
04 Agn 13 Bitlis 22 Edime 31 Hatay 40 Kirgehir 49 Mus 58 Sivas 67 Zonguldak | 76 Igdir
05 Amasya 14 Bolu 23 Elang 32 Isparta 41 Kocaeli 50 Nevsehir 59 Tekirdag 68 Aksaray 77 Yalova
06 Ankara 15 Burdur 24 Erzincan 33 Mersin 42 Konya 51 Nigde 60 Tokat 69 Bayburt 78 Karabiik
07 Antalya 16 Bursa 25 Erzurum 34 Istanbul 43 Kiitahya 52 Ordu 61 Trabzon 70 Karaman 79 Kilis
08 Artvin 17 Ganakkale | 26 Eskigehir 35 lzmir 44 Malatya 53 Rize 62 Tunceli 71 Kinkkale 80 Osmaniye
09 Aydin 18 Cankin 27 Gaziantep 36 Kars 45 Manisa 54 Sakarya 63 Sanhurfa 72 Batman 81 Diizce

Figure 1 Regions of Turkey According to TS 825.

The insulation thicknesses are determined according to the conditions stated in TS 825 for
existing buildings. The minimum thicknesses satisfying TS 825 are applied in each region. The
EPS and stone wool thicknesses to be applied on the outer walls and ceiling are given in details
in Table 3. For example, the minimum thicknesses that satisfy the conditions in Region 3 are 6
cm and 11 cm for outer walls and ceiling, respectively.
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Table 3 Thicknesses of Insulation Materials.

Region EPS Thickness (for outer walls) Stone Wool Thickness (for ceiling)
Region 1 4 cm 7 cm
Region 2 5cm 8 cm
Region 3 6 cm 11 cm
Region 4 8 cm 13 cm

As the insulation applications incur an initial cost, they reduce the annual energy requirements
of the building and result in annual energy savings. The costs of the insulation applications are
determined by taking offers from 3 different companies and taking average of them. The annual
energy savings are determined by calculating the difference between the annual energy
requirements of the uninsulated and insulated building. As the analysis involves the inflows
and outflows of money on a yearly base, the energy requirements and savings are determined
annually. Table 4 shows the cost of insulation applications and annual energy savings for each
region. To clarify, while the cost of applying insulation on the outer walls and ceiling in Region
31is 86,968 TL, the annual energy requirement of the building is reduced by 268,269 kWh/year.

Table 4 The Costs and Annual Energy Savings of Insulation Applications.

Region Total Cost (TL) Annual Energy Savings (kWh/year)
Region 1 (4cm+7cm) 77,582 160,409 - 56,821 =103,588
Region 2 (5cm+8cm) 81,140 300,178 - 108,480 = 191,698

Region 3 (6cm+11cm) 86,968 413,385 - 145,116 = 268,269
Region 4 (8cm+13cm) 94,429 536,711 - 184,392 = 352,319

*1 TL=0.28 USD

4. Results and discussion

The cash flow diagrams are drawn and financial parameters (NS, IRR, SIR, and PBP) can be
calculated after the cost of insulation and the annual energy savings are determined. The time
period is assumed as 20 years. The cash flow diagrams are drawn for each region and for
different combinations of discount and escalation rates. The discount rate is the rate at which
future savings are discounted back to present. The escalation rate refers to the rate of increase
in the energy prices. As these two rates are difficult to predict due to the uncertainties in the
economic and political situations of the countries, three different values are estimated for each
one and financial parameters are determined for all the combinations (9 combinations in total).
The estimated rates are 7%, 9%, and 11%.

The energy price in the starting year is determined as 0.1031 TL/kWh (taxes added). The
financial saving (TL) in year n is calculated by the following formula:

Annual Energy Saving (kWh) , Energy Price (n—1)+Energy Price (n)

Financial Saving (n) =
g ( ) Efficiency of the Heating System 2

To illustrate, financial saving in year 1 for Region 1 is calculated as follows:

103,588 , 0.1031+0.1124
0.90

Financial Saving (1) = =12,399 TL

The efficiency of the heating system is assumed to be 90%. The cash flow diagrams have the
cost of insulation in year zero and financial savings in the following years (20 years). Table 5
shows the cash flow diagrams obtained for a discount rate of 7% and escalation rate of 9%.
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Table 5 Cash Flow Diagrams Generated for a Discount Rate 7% and Escalation Rate 9%.

Cash Flow Years
e e & | 88 |
Energy Price | 0.1031 | 0.1124 | 0.1225 | 0.1586 | 0.2440 0.5777 G Y
Region 1 -
(deme7em) | 77582 | 12399 | 13515 | 17,502 | 26930 | 63752 | 200337 | 2371 | 3.58 6-7
Region 2 ) 22,946 | 25011 | 32,390 | 49,836 | 117,979 | 433,172 | 36.99 | 6.34 3-4
(5cm+8cm) | 81,140 ’ ’ ’ , ) ) . .
Region 3 -
(6cm+11cm) | 86,968 32,111 | 35,001 | 45,327 | 69,742 165,104 | 632,778 | 45.81 8.28 2-3
Region 4 ) 42,172 | 45967 | 59,529 | 91,592 | 216,832 | 850,817 | 53.61 | 10.01 | 2-3
(Bcm+13cm) | 94,429 ! ’ ’ ’ : E . .

Table 6, Table 7, Table 8, and Table 9 shows the economic outcomes of insulation applications

for all the regions.

Table 6 Economic Outcomes of Insulation Application in Region 1.

Discount Escalation NS IRR SIR PBP
Rate Rate (TL) (%) () (years)
7% 7% 151,960 21.60 2.96 6-7
7% 9% 200,337 23.71 3.58 6-7
7% 11% 261,480 25.82 4.37 6-7
9% 7% 112,477 21.60 2.45 7-8
9% 9% 149,926 23.71 2.93 6-7
9% 11% 196,912 25.82 3.54 6-7
11% 7% 82,073 21.60 2.06 7-8
11% 9% 111,421 23.71 2.44 7-8
11% 11% 147,964 25.82 291 6-7
Table 7 Economic Outcomes of Insulation Application in Region 2.
Discount Escalation NS IRR SIR PBP
Rate Rate (TL) (%) () (years)
7% 7% 343,647 34.73 5.24 3-4
7% 9% 433,172 36.99 6.34 3-4
7% 11% 546,322 39.24 7.73 3-4
9% 7% 270,579 34.73 4.33 4-5
9% 9% 339,882 36.99 5.19 3-4
9% 11% 426,834 39.24 6.26 3-4
11% 7% 214,315 34.73 3.64 4-5
11% 9% 268,624 36.99 431 4-5
11% 11% 336,252 39.24 5.14 3-4
Table 8 Economic Outcomes of Insulation Application in Region 3.
Discount Escalation NS IRR SIR PBP
Rate Rate (TL) (%) () (years)
7% 7% 507,494 43.47 6.84 2-3
7% 9% 632,778 45.81 8.28 2-3
7% 11% 791,125 48.16 10.10 2-3
9% 7% 405,240 43.47 5.66 3-4
9% 9% 502,225 45.81 6.77 2-3
9% 11% 623,909 48.16 8.17 2-3
11% 7% 326,503 43.47 4.75 3-4
11% 9% 402,505 45.81 5.63 3-4
11% 11% 497,145 48.16 6.72 2-3
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Table 9 Economic Outcomes of Insulation Application in Region 4.

Discount Escalation NS IRR SIR PBP
Rate Rate (TL) (%) () (years)
7% 7% 686,281 51.19 8.27 2-3
7% 9% 850,817 53.61 10.01 2-3
7% 11% 1,058,775 56.04 12.21 2-3
9% 7% 686,281 51.19 8.27 2-3
9% 9% 850,817 53.61 10.01 2-3
9% 11% 1,058,775 56.04 12.21 2-3
11% 7% 686,281 51.19 8.27 2-3
11% 9% 850,817 53.61 10.01 2-3
11% 11% 1,058,775 56.04 12.21 2-3

The results show that insulation applications are highly profitable investments. The
profitability of the investment increases as the average temperature of the region decreases. It
is possible to make greater savings in the colder regions. The NS values show that net present
worth of the investments are always positive and can go up to 1 million TL in Region 4. IRR
values are greater than 20% even in the worst scenarios and can go up to 56% in the coldest
region. The SIR values are greater than 2 and PBP are always less than 8 years.

5. Conclusions

In this study, the feasibility of insulation applications on existing buildings in Turkey is
investigated with a representative building approach. Within this context, a life cycle costing
analysis (LCCA) approach is used to economically analyze the insulation applications. The cost
of the insulation application and the savings obtained by reducing the annual energy
requirements are considered in the analysis. The annual energy requirement of the building is
determined according to Turkish Standard (TS) 825, “Thermal Insulation Requirements for
Buildings”. As there are four temperature zones of Turkey in TS 825, the analysis is conducted
for each temperature zone separately. Cash flow diagrams are generated to calculate some
financial parameters including net savings (NS), internal rate of return (IRR), savings-to-
investment ratio (SIR), and payback period (PBP). The financial parameters are obtained for
different combinations of discount and escalation rates.

The results indicate that the insulation applications are highly profitable investments. The
colder the region is, the higher the profitability of the investment becomes. Thus, the owners of
the uninsulated buildings are highly encouraged to apply insulation in their buildings. This
would not only be a good investment, but also a good way of protecting the environment. The
CO: emissions can be radically reduced by decreasing the annual energy requirements of the
buildings. The governments are also advised to promote the insulation applications. It is the
responsibility of the government to create green environment and insulation applications are
expected to contribute to the quality of the environment.

This study is mainly based on the thermal insulation requirements applicable in Turkey.
However, it is possible to apply it in other countries with their own standards. The results are
expected to change according to the climatic conditions of the country and the corresponding
thermal standard. As each country has its own standards, it would be possible to compare the
results and see the feasibility of insulation applications in these countries.
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Abstract

There are standard procedures proposed for risk management (RM) such as “ISO 31000:2009
Risk Management Principles and Guidelines” that provides principles, framework and a process
for managing risk. However, RM is still among the most popular research topics in project
management domain as there is a lack of consensus on the definition of risk as well as the
contextual factors affecting its level. Many authors argue that although complexity,
vulnerability, uncertainty, risk and resilience are concepts of growing interest, there is a lack of
structured synthesis of these concepts and their relationships. More research is needed to
understand risk-related phenomena and factors. In this paper, we will use the term “risk-
related factors” to denote all project and environment related factors affecting the probability
of occurrence and impact of risks (such as sources of vulnerability, complexity and resilience).
Sustainability is also integral to project risk management as a risk-related factor as well as a
source, an objective and a perspective. In this paper, we will review risk assessment and
sustainability studies in the project management literature and discuss how risk assessment
can be improved by better understanding risk-related factors and incorporating sustainability
into risk models. A conceptual framework for risk assessment incorporating sustainability will
be presented.

Keywords: Sustainability, Risk, Risk assessment, Construction.
1. Risk, Complexity and Sustainability

According to Society of Risk Analysis (SRA), the field of risk analysis deals with developing
knowledge about risk-related phenomena and processes, triggering events and event chains,
and also new concepts, theories, frameworks, approaches, principles, methods and models to
understand, assess, characterize, communicate and manage risk, in general and for specific
applications. Project Management Institute lists risk management (RM) as one of the
knowledge areas of project management (PMBOK 5t Edition). Although there are standard
procedures proposed for RM such as “ISO 31000:2009 Risk Management Principles and
Guidelines” there are still efforts to develop new process models especially for specific types of
projects incorporating different perspectives. There is also a lack of consensus on the definition
of risk as well as the contextual factors affecting the level of risk. Thome et al. (2015) argue that
although complexity, uncertainty, risk, and resilience are concepts of growing interest, there is
a lack of structured synthesis of these concepts in the project management literature. Further
research is necessary on understanding dynamics of risk-related factors in order to develop
effective RM strategies in projects.

In the project management literature risk is defined as “an uncertain event or condition that,
if it occurs, has a positive or negative effect on the project’s objectives” (PMBOK, 2013). Risk is
a multidimensional construct with different definitions and indicators depending on the field
of research. For example, in finance, risk is the fluctuation around the value of an expected
return. In decision theory, risk is expressed by probability distributions. In the area of health,
safety and reliability engineering, risk is the product of the probability and harm of an event.
The word “risk” can be used as the source of a potentially adverse consequence (such as
political risk), the event itself (such as delay risk) or sometimes as the probability of occurrence
of an adverse event (such as risk of an earthquake). SRA (2015) defines an element which alone
or in combination with “other elements” has the potential to give rise to some specified
consequences as “risk sources” or “risk agents”. In this paper, the “other elements” mentioned
in this definition will be denoted as “risk-related factors” meaning that these factors interact
with risk agents, leading to different scenarios and affect project performance in various ways.
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The risk-related factors can be sources of vulnerability, complexity and resilience. The ability
of a system to withstand risk agents is defined as vulnerability. There is a causal relationship
between vulnerability, risk sources and consequences in a project. Risks may originate from the
system complexity - systematic uncertainty (internal) or external conditions. From the
perspective of project management, Perminova et al. (2008) define uncertainty as “a context for
risks as events having a negative impact on the project’s outcomes, or opportunities, as events that
have beneficial impact on project performance”. The risk emergence process should be
understood well and sources of uncertainty should be explored for effective risk assessment.

Bakhsi et al. (2016) mention that projects are becoming more complex, in both their structure
and their context and in addition to the organizational and technical complexities, project
managers have to consider a growing number of parameters (e.g. environmental, social, safety
and security) and a growing number of stakeholders, both inside and outside the project.
Complexity can be viewed as “the inability to predict the behaviour of a system due to large
numbers of constituent parts within the system and dense relationship among them” (Bakhsi et
al. 2016). There are different views about the relation between risk and complexity. Fang and
Marle (2013) argue that the complexity of a project leads to the existence of a network of
interdependent risks. Qazi et al. (2016) define “knowns” in a project as “complexity” and the
“known unknowns” as risks considering complexity and risk as two separate concepts. Both
uncertainty and complexity can be considered as drivers and antecedents of risk. Qazi et al.
(2016) argue that adopting a disintegrated approach of evaluating complexity and risks in silos
results in undermining the synergistic effect of interacting complexity attributes (drivers) and
complexity induced risks which may lead to selection of sub-optimal risk mitigation strategies.
Although the standard RM process; namely: risk identification (risk characterization); risk
analysis; risk evaluation; risk mitigation; and risk monitoring - is generally adopted in the
literature of project risk management, there is a need to consider “complexity” together with
“risk factors” and the interdependency between risks and complexity should be considered
during risk assessments.

Juttner et al. (2003) argue that known uncertainties trigger risk mitigation strategies, while
unknown uncertainties drive efforts towards resilience. The term resilience is defined as “the
capability and ability of an element to return to a stable state after a disruption”. According to
SRA (2015), a resilient system has the ability to; respond to regular and irregular threats in a
robust, yet flexible (adaptive) manner, to monitor what is going on, including its own
performance, to anticipate risk events and opportunities, and to learn from experience.
Traditional risk management is based on estimation of probability and impact of risks whereas
in situations involving large uncertainty, aim of risk management is to construct a resilient
project system rather than prediction of how project system behaves under different scenarios.

There are limited studies in the project management literature about how risk-related factors
and the interrelations between different risk sources can be considered during risk
assessments. Although project risk registers/risk checklists are widely used in practice (also
recommended in PMBOK); as they work on the underlying assumption that risks exist
independently from one another, risk assessments using risk checklists usually do not reflect
the real project conditions. Williams et al. (1997) argue that “the impacts that some risks have
might compound the impact of others - so the effect of two risks might be more than the sum
of the two individual effects thus reflecting systemicity”. Although there are various efforts,
there is still a need to further explore the risk emergence patterns in projects (Fidan etal,, 2011;
Yildiz et.al,, 2014, Liu et al.,, 2016) and develop a formalism to demonstrate the interrelations
between all the risk-related factors affecting project performance. Effective project governance
structures can only be constructed if this phenomenon (complex system) is understood well
and effectively characterized.

Moreover, in the project management literature, risk assessment is usually carried out
considering the iron triangle (cost, schedule, quality) which gives a limited scope for project
success under various scenarios. The future of risk assessment and management is discussed
by Aven (2017). He argues that different situations (such as large uncertainties and emergence)
require different types of methods and approach for RM. He particularly points out the
importance of different perspectives required in various decision-making problems such as
societal risk decision-making. He argues that the link between sustainability and risk is an
emerging research topic and sustainability as a perspective should be incorporated into risk
decision-making. Sustainability is a “perspective” that must be reflected into project
performance criteria and it is a risk-related factor that increases complexity and uncertainty in
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projects. The sustainability risk and its management is a mature research topic in domains such
as supply chain management as argued by Fahimnia et al. (2015). However, there are limited
studies in the domain of project management that link concepts of risk and sustainability
(Aarseth et al., 2017).

In this paper, we will concentrate on “sustainability” as a risk-related factor and a
performance criteria, also as a “perspective” in RM of construction projects.

2. Project Management Literature on Sustainability

Sustainability is defined as sustainable utilization of natural resources. Brundtland Commission
defines sustainable development as the one that meets the needs of the present without
compromising the ability of future generations to their own needs. Sustainability is about
balancing the social, environmental and economic goals which are referred to as the three
pillars of sustainable development. Sustainability agenda refers to protection of the
environment, enhancing social prosperity and improving economic performance (Abidin and
Pasquire, 2007).

Projects significantly contribute to growth in the countries in which they are executed but on
the other hand, may pose challenges in terms of sustainability-related goals when their impacts
on the society, environment and economy are considered. Aarseth et al. (2017) argue that
sustainability is a fairly new topic in the project management literature and current project
management frameworks do not effectively take social and environmental issues into account.
They argue that the iron triangle should be challenged and sustainability should be embedded
into project constraints and goals.

Different researchers approach sustainability from different angles such as; sustainability of
impacts, sustained existence of an enterprise, sustainability risk or sustainable/green
manufacturing or construction. Researchers propose different models/frameworks to
incorporate sustainability into traditional project management functions such as value
management (Abidin and Pasquire 2007; Al-Saleh and Taleb 2010) ; construction project
portfolio management (Siew 2015) supply chain management (Cheung and Rowlinson 2011)
and stakeholder management (Mathur etal. 2008). Also, researchers proposed implementation
of some strategies to ensure sustainability. After a detailed literature survey in the project
management field, Aarseth et al. (2017) categorise the sustainability strategies used in the
projects such as; setting sustainability goals and policies, developing sustainability practices
and competencies and putting sustainability emphasis on processes like design, supply chain
management and portfolio management. The level of sustainability achieved in a project will
definitely depend on the strategies implemented. Sustainability strategies should consider the
level of uncertainty and therefore the risks that decisions may impose on the natural and social
environments, in addition to the investment costs that are required to make supply chains more
sustainable (Giannakis and Papadopoulos 2016).

Construction industry has a special importance for sustainable development. Sustainable
construction was originally used to describe the responsibility of the construction industry in
attaining sustainability (Hill and Bowen 1997). Kibert (1994) defines sustainable construction
as “creating a healthy built environment using resource-efficient, ecologically-based
principles”. The dimensions of sustainable construction have been identified such as economic,
biophysical, technical, social dimensions and its states/levels are tried to be quantified (Hill and
Bowen 1997). Researchers usually focus on its different dimensions and balance between them.
For example, Edum-Fotwe and Price (2009) focus on the social dimension of sustainability
analysis and develop a social ontology for appraising sustainability of construction projects.
Some researchers try to measure the level/state of sustainability using different indices.
Dobrovolskiene and Tamosiuniene (2015) developed a composite sustainability index for the
construction projects which can be integrated into project portfolio management.
Sustainability strategies and frameworks are also widely discussed in the construction
management literature. Hill and Bowen (1997) argue that it is necessary to give an indication
of how sustainability principles may be used in practice. They argue that which sustainability
principles to apply to a specific project determines the state/level of sustainable construction
such as weak, strong, very strong etc. They identified process oriented principles of sustainable
construction and a framework for the attainment of sustainable construction. Technical aspects
of sustainability such as choice of materials, technology etc. are widely discussed as well as
techniques/tools to assess sustainability. For example, various researchers considered life
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cycle assessment (LCA) as a critical approach to ensure sustainability. Ortiz et al. (2009)
reviewed research on LCA applied in the building sector.

Sustainability as a “perspective” in project management requires a systems/integrated
approach, collaborative effort, life cycle focus, multidisciplinary approach and what-if thinking.
Thus, it calls for a risk perspective and scenario analysis. Risk analysis methodology is critical
to assess whether sustainability objectives are achievable and risk management is critical to
formulate robust strategies to ensure sustainability under various scenarios. Thus,
methodological integration is needed as well as blending of approaches (risk and sustainability
perspectives). In the next section, we discuss why and how sustainability can be incorporated
into risk management.

3. Sustainability and Risk Management

There are various studies about why sustainability as a “perspective” should be incorporated
into RM as well as how methods of RM can be improved to tackle sustainability issues.
Sustainability can be defined as a “goal/objective”, “perspective/approach”, and/or “risk-
related factor” within RM framework. Fahimnia et al. (2015) adopt RM perspective to
sustainability, by taking into account the risk that is related with the business decisions and
their effects on biophysical, social and financial ecosystems. They used the term “sustainability-
related risk management” which takes into account sustainability risks. It is observed from
previous studies that, the researchers usually try to identify “sustainability risk”, define its
sources, assess its level and formulate strategies to manage sustainability risk. However, not
all dimensions of sustainability and their overall impacts on sustainability have been
investigated thoroughly yet. Tang and Zhou (2012) note that the research agenda is maturing
in the area of recycling and remanufacturing, while environmental and social sustainability
risks are two areas that deserve future attention.

There are some other studies that consider “methods” about how sustainability can be
incorporated into RM. Klibi and Martel (2012) argue that “scenarios” developed for risk
analysis must not only consider random business-as-usual events, but also high impact
disruptions such as impact on environment etc. affecting level of sustainability and they
propose a method to generate these scenarios as well as predict their outcomes. Some
researchers believe that new methods should be developed to consider relations between
various concepts such as sustainability and risk. Kifokeris and Xenidis (2016) argue that an
integrated framework for the notions of risk analysis, constructability and sustainability in the
lifecycle management of projects has to be developed as a first step towards the establishment
of a comprehensive “methodology”.

It is evident that sustainability is a broad concept that has many dimensions (economic,
environmental, social, technical etc.) and considering all dimensions increase uncertainty in
projects and lead to complex relations between various project components (tasks, actors,
performance criteria etc.) which should be considered during risk modelling and risk
management.

4. Sustainability Incorporated Risk Assessment in Construction Projects

Construction projects are known to be high-risk undertakings because of their technical and
organizational complexity, and also their vulnerability to external conditions such as physical
and environmental conditions as well as political and socio-economic conditions. RM has been
a popular research topic in the construction management literature starting from 1980s.
Researchers proposed various methodologies for construction risk management (Al-Bahar and
Crandall, 1990; Wang et al., 2004; Del Cano and De la Cruz, 2002) and worked extensively on
“risk identification and analysis” in specific types of construction projects (such as tunneling,
nuclear power plants etc.). They have adopted various statistical techniques (such as Bayesian
networks, Monte Carlo Simulation etc.), fuzzy risk assessment techniques and hybrid methods
(failure mode and effect analysis with fuzzy logic etc.) to “quantify” risk in construction.
Although there are many efforts for risk quantification and prediction of cost overrun as well
as delay, there are very limited studies about understanding the risk-related factors in
construction projects that utilize sustainability perspective. In this paper, we argue that a
sustainability perspective is required for risk assessment of construction projects necessitating
revision of the methods, processes and models. Following are some of the thoughts that could
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form the underlying ideas of a research study on how sustainability can be incorporated into
risk characterization (identification), modelling and assessment:

Sustainability as a “goal”: The risk assessment process depends on the performance criteria
defined for the project. Thus, from the sustainability perspective, sustainability-related
goals should form the basis of risk assessment. “The level of sustainable construction”
planned to be achieved in the project can be defined and a performance indicator such as
sustainability index can be identified. It is believed that sustainability should be a goal by
itself and should be considered in RM rather than a source of threat/risk that have an
impact on the iron triangle (budget, time, quality). The factors that incorporate uncertainty
and have potential impact on the “level of sustainability” are defined as the risk factors
(such as climatic conditions etc.) , whereas the factors that affect impact of risk events on
project can be identified as vulnerability factors (such as choice of materials, technology,
site conditions etc.) for sustainability. Consequently, risk models should incorporate
sustainability-related goals (or indicators) as well as risk-related factors that may affect
level of sustainability.

Sustainability as a “risk-related factor”: Sustainability dimensions (environmental, social
etc.) can be identified as sources of uncertainty (risk agents) or complexity factors that may
have an impact on all project performance indicators. Because the sustainability
dimensions such as environment and social dimensions have longer term impacts when
compared with the project duration, uncertainty is higher. Sustainability-related risks can
be relatively easier to identify, however, their impact and probability assessment is more
complex.

Based on the two perspectives above, traditional RM “process” and “strategies” shall also be
revised to take into account of sustainability issues:

As assessment of level of sustainability and identification of sustainability risks require
contribution of different disciplines (such as social, environmental, economic, technical)
and stakeholders, communication between stakeholders and collaboration of all parties is
critical in risk identification, modelling and management. Risk identification and
characterization stages should be designed to ensure this multi-stakeholder approach.
The overall construction value chain (primary activities such as feasibility, design,
construction as well as support activities such as logistics, planning etc.) should be
considered during risk assessment rather than the construction phase itself. The risk
models should cover all phases, tasks and interrelations.

Life cycle assessment should be a part of risk analysis. Risks should be identified
considering the life cycle and risk management plans should cover life cycle rather than the
project duration.

The risk models should consider various goals (time, cost, level of sustainability, etc.), their
interrelations and risk-related factors. An integrated approach is required for
understanding overall project success, its variability under different scenarios, level of risk,
complexity and resilience. Modelling causal-chains and complexity is required.

Moreover, the sustainability perspective requires a new “methodology” for risk
assessment. Traditional risk assessment approach based on probabilities and evidence-
based assessment may not work for sustainability incorporated risk management as it
involves situations where there is not enough evidence to formulate scenarios and attach
probabilities to those scenarios. Aven (2017) argues that traditional statistical methods
and techniques are not suitable, as relevant supporting models cannot easily be justified
and relevant data are missing for cases involving “deep uncertainty”. As sustainability-
related factors have deep uncertainties, it is very difficult to determine probabilities and
their impact on the project. Thus, probabilistic approaches can hardly be used for risk
assessment incorporating sustainability. Alternative approaches to deal with uncertainties
are discussed by Cox (2012).

Moreover, as discussed earlier, known unknowns trigger risk mitigation strategies, while
unknown unknowns (usually sustainability-related factors) drive efforts towards
resilience. Risk response strategies shall be more about designing a resilient system that
has the ability to; respond to regular and irregular threats in a robust manner. Establishing
early warning systems and eliminate failures by quick alerts would be important to design
aresilient system rather than risk-informed strategies such as risk reduction and transfer.
Deep uncertainty requires decisions made over time in dynamic interaction with the
system. A dynamic risk management system has to be established to monitor the project
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and update plans considering emergence of risks and propagation of risk-related factors in

the project system.
It is apparent that more research is necessary to check the applicability of the conceptual
framework explained above. It is believed that case-based research is necessary to address how
sustainability incorporated RM shall be implemented in practice. It is believed that applicability
of the alternative approaches as depicted in Table 1 can be studied and comparative studies can
be conducted to reveal their benefits. Forthcoming research by the authors will investigate risk
and complexity in mega projects. Interviews with several construction professionals will be
conducted and cognitive mapping technique will be utilized to understand strategies, policies,
processes and tools necessary to incorporate sustainability in the management of mega
construction projects.

Table 1 Sustainability incorporated risk assessment and traditional risk assessment.

Risk Traditional risk assessment Sustainability incorporated
risk assessment
Metrics Iron Triangle Level of sustainability
Sources Project and country level Social and environmental
Focus Design and construction Construction value chain
processes
Coverage Project duration Project life cycle
Experts Project management team Multi-disciplinary team having
different perspectives
Assessment method Evidence-based Assumption-based
Strategy Elimination and control Resilience

5. Conclusions

In this paper, it is proposed that project risk assessment should consider emergence of risk-
related factors and causal chains of uncertainty, complexity and risk in projects. Also,
considering the impact of projects on environment as well as economic, social and political
impacts, a sustainability perspective is needed in project management. Sustainability
incorporated RM has to take into account sustainability as a goal and as a risk-related factor.
The process and strategies used for sustainability incorporated RM should be different than
traditional risk management approach. Life cycle assessment, multi-stakeholder, integrated
and dynamic approach for risk assessment is needed as well as designing resilient project
systems. More research is necessary on sustainability-incorporated RM and the validity of the
conceptual framework presented in this paper has to be tested by real case studies.

References

A Guide to the Project Management Body of Knowledge (PMBOK® Guide)—Fifth Edition

Aarseth, W., Ahola, T., Aaltonen, K., Okland, A. and Andersen, B. (2017) “Project sustainability
strategies: A systematic literature review”, International Journal of Project Management,
vol.35, pp.1071-1083.

Abidin, N.Z. and Pasquire, C.L. (2007) “Revolutionalize value management: a mode towards
sustainability” International Journal of Project Management, vol.25, no.3, pp.275-282.

Al-Bahar, J.F, and Crandall, K.C. (1990). “Systematic risk management approach for
construction projects”, ASCE Journal of Construction Engineering and Management, vol.116,
no.3, pp. 533-546.

Al-Saleh, Y.M. and Taleb, H.M. (2010) “The integration of sustainability within value
management practices: A study of experienced value managers in the GCC countries” Project
Management Journal, vol.41, no.2, pp.50-59.

Aven, T. (2017) “Risk assessment and risk management: Review of recent advances on their
foundation”, European Journal of Operational Research, vol.253, pp.1-13.

Bakhshi, ]., Ireland, V. And Gorod, A. (2016). “Clarifying the project complexity construct: Past,
present and future”, International Journal of Project Management, vol.34, no.7, pp.1199-
1213.

128



Cheung, Y.K.F. and Rowlinson,S. (2011) “Supply chain sustainability: A relationship
management approach” International Journal of Management Proj. Bus., vol.4, no.3, pp.480-
497.

Cox, L.A.T. (2012) “Confronting deep uncertainties in risk analysis” Risk Analysis, vol.32,
pp.1607-1629.

Del Cafio A., and De la Cruz, M.P. (2002). “Integrated methodology for project risk management”.
ASCE Journal of Construction Engineering and Management, vol.128, no. 6, pp.473-485.

Dobrovolskiiene, N. and Tamosiuniene, R. (2016) “An index to measure sustainability of a
business project in the construction industry: Lithuanian Case”, Sustainability, vol.8, pp.1-14.

Edum-Fotwe, F.T. and Price, A.D.F. (2009) “A social ontology for appraising sustainability of
construction projects and developments”, International Journal of Project Management,
vol.27, pp.313-322.

Eybpoosh, M., Dikmen, I. and Birgonul, M.T. (2011). “Identification of Risk Paths in International
Construction Projects Using Structural Equation Modeling”, ASCE Journal of Construction
Engineering and Management, vol. 137, no.12, pp.1164-1175.

Fahimnia, B., Tang, C.S., Davarzani,H. and Sarkis J. (2015) “Quantitative models for managing
supply chain risks: A review”, European Journal of Operational Research, vol.247, pp.1-15.
Fang, C. and Marle, F. (2013)" Dealing with project complexity by matrix based propagation

modelling for project risk analysis", Journal of Engineering Design, vol.24, no.4, pp.239-256.

Fidan, G., Dikmen, 1., Tanyer, A.M. and Birgonul, M.T. (2011). “Ontology for Relating Risk and
Vulnerability to Cost Overrun in international Projects”, ASCE Journal of Computing in Civil
Engineering, vol.25, no.4, pp. 302-315.

Giannakis, M. and Papadopoulos, T. (2016) “Supply chain sustainability: A risk management
approach”, International Journal of Production Economics, vol.171, pp.455-470.

Hill, R.C. and Bowen, P.A. (1997) “Sustainable construction: Principles and a framework”,
Construction Management and Economics, vol.15, 223-239.

Jiittner, U., Christopher, M., and Peck, H. (2003). “Supply chain risk management outlining an
agenda for future research” International Journal of Logistics Management. vol.6, no.4,
pp-197-210.

Kibert, CJ. (1994) “Establishing principles and a model for sustainable construction”, 1st
International Conference of CIB TG 16 on Sustainable Construction-Conference Proceedings,
Tampa, Florida, pp.3-12.

Kifokeris, D. and Xenidis, Y. (2016) “Towards the contribution of risk analysis, constructability
and sustainability for the lifecycle management of construction projects”, 5th International
Symposium on Life-Cycle Engineering- Conference Proceedings, IALCCE 2016, Delft,
Netherlands, pp.1492-1502.

Klibi, W. and Martel, A. (2012) “Scenario-based suply chain network risk modelling”, European
Journal of Operational Research, vol.223, pp.644-658.

Liu, J., Zhao, X. And Yan, P. (2016) “Risk Paths in international construction projects: Case study
from Chinese contractors”, ASCE Journal of Construction Engineering and Management,
vol.142,no.6,1-11.

Mathur,V.N,, Price, A.D.F. and Austin,S. (2008) “Conceptualising stakeholder engagement in the
context of sustainability and its assessment” Construction Management and Economics,
vol.26, no.6,pp. 601-609.

Ortiz, 0., Castells, F. and Sonnemann, G. (2009) “Sustainability in the construction industry: A
review of recent developments based on LCA”, Construction and Building Materials, vol.23,
pp.28-39.

Perminova, 0., Gustafsson, M. and Wikstrom, K. (2008) “Defining uncertainty in projects : A new
perspective” International Journal of Project Management, vol.26, no.1, pp.73-79.

Qazi, A, Quigley, J., Dickson, A, Kirytopoulos, K. (2016), “Project complexity and risk
management (ProCRiM): Towards modelling project complexity driven risk paths in
construction projects “, International Journal of Project Management, vol.34, no.7, pp.1183-
1198

Siew, R.Y.J. (2016) “Integrating sustainability into construction project portfolio management”,
KSCE Journal of Civil Engineering, vol.20, no.1, pp.101-108.

Society of Risk Analysis (2015), “Risk Analysis Foundations”, www.sra.org

Tang, C.S. and ZhouX. (2012) “Research advances in environmentally and sustainable
operations”, European Journal of Operational Research, vol.223, pp.585-594.

129



Thome, A.M.T., Scavarda, L.F. Scavarda, A. and Thome, F.E.S.S. (2016). “Similarities and
contrasts of Complexity, Uncertainty, Risks and Resilience in Supply Chains and Temporary
Multi-Organisation Projects”, International Journal of Project Management, vol. 34, no.7, pp.
1328-1346.

Wang, S., Dulaimi, M. and Aguria, Y. (2004). “Risk management framework for construction
projects in developing countries”. Construction Management and Economics, vol. 22, no.3, pp.
237-252.

Williams, T.M., Ackermann, F.R. and Eden, C.L. (1997) “Project risk: systemicity, cause mapping
and a scenario approach”. In, Artto, K.A. and Kahkonen, K. (eds.) Managing Risks in Projects.
London, UK, E&FN Spon, pp. 343-352.

Yildiz, A.E., Dikmen, I., Birgonul, M.T., Ercoskun, K. and Alten, S. (2014). “A Knowledge-Based
Risk Mapping Tool for Cost Estimation of international Construction Projects”, Automation
in Construction, Vol. 43, pp.144-155.

130



The Renegotiation of Private Finance Initiative Design-Build-
Finance-Operate Road Projects in the UK

Ajibola Fatokun?, Champika Liyanage! and Akintola Akintoye?
1School of Engineering, University of Central Lancashire
2School of Built Environment and Engineering, Leeds Beckett University

Abstract

Government across the world have been procuring infrastructure projects through Public
Private Partnership (PPP) because of its many advantages. The main advantage is the efficiency
it offers regarding value for money (VfM). In spite of these advantages, the procuring authorities
are faced with numerous VfM implementation challenges, which necessitate a swift shift to
Private Finance 2 (PF2) in the instance of the UK. One of the significant implementation
challenges affecting value for money is contract renegotiation. Its effect is more pronounced in
the water and transport sectors of numerous countries and has become a subject of concern for
the stakeholders especially the public sector stakeholders. This background prompts the
evaluation of the renegotiation of Private Finance Initiative (PFI) Design-Build-Finance-
Operate (DBFO) road projects in the UK. An exploratory research method based on literature
review and qualitative interviews are adopted. The findings reveal that there are instances of
changes and renegotiation in PFI (DBFO) road projects to varying degrees. The case studies
further show that road DBFO’s are characterised by more changes to the contract than a
renegotiation of the contract, and there is no evidence of adverse renegotiation impact on the
VM criteria identified by the respondents. Hence, renegotiation does not necessarily have to
adversely affect the value for money criteria or result to non-achievement of VfM for the public
sector as established by the literature. The ongoing research, therefore, advances and extend
the findings of this preliminary research to other case studies towards proffering robust
solutions to the problem of VfM achievement in PPP road projects renegotiations.

Keywords: Renegotiation, Changes, Private Finance Initiative, Design-Build-Finance-Operate,
Road Projects.

1. Introduction

Roads across developed and developing countries facilitate significant modes of transportation
when compared to other means of transportation. Literature shows that the transport sector
accounts for about 25 percent of the total PPP contracts of the developing world (Guasch et al.,
2014). Because of the significant adoption of roads as the main means of transportation across
countries, there has been a lingering challenge facing governments of both developed and
developing countries in the provision of roads economically and efficiently (Akintoye and
Chinyio, 2005). Government across the world have been turning to PPP to facilitate the delivery
of roads infrastructure across the globe to address this problem. Fatokun et al. (2015)
substantiate that this by indicating that the shortcomings inherent in other procurement forms,
which are adopted for infrastructure projects delivery encourages the use of PPP for the
delivery of transport infrastructure. Hence, PPP has been adopted across countries for
infrastructure projects delivery including road projects because of its many benefits over
traditional procurement.

PPP is a joint working relationship between the private sector and public bodies in which the
two parties agree to pool their respective resources and share the risks of the proposed
infrastructure projects for mutual benefit and in the interest of members of the public or
taxpayers (Fatokun et al., 2015). Though numerous governments have adopted PPP because of
its many advantages, considerable questions have emerged, which are premised on the ability
of PPP to deliver VfM for the public sector amongst others(Sarmento, 2014 and Adair et al.,
2011). The Value for Money (VfM) questions in PPP road projects is sometimes because of
events, which usually necessitates the renegotiation of the contract during the implementation
process (Acerete et al., 2010).
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Renegotiation may be necessary at some points during the implementation of PPP road projects
to ensure that the project stays on track and in accordance the objectives defined at the
inception of the project. However, the experience of most renegotiations in infrastructure
projects delivery including roads reveals that the VM objectives of the procuring authority and
the user's satisfaction have not been addressing. Instead, they have increased the costs to the
detriment of the users. Hence, renegotiation is the bane to the achievement of VfM for the public
sector and utility and satisfaction for the users in some Latin American countries, Portugal and
Spain. (Guasch et al., 2014; Sarmento, 2014 and Acerete et al., 2010).

The evidence of renegotiation across these countries further substantiates that there are
frequent renegotiation and overestimations of traffic in road concessions (Baeza and Vassallo
2010, and Acerete et al. 2010). In spite of all these renegotiation studies in the transport sector,
little is known in the context of UK road concessions renegotiations regarding outcomes and
VM impacts (Makovsek, 2014). This paper, therefore, seeks to evaluate PFI (DBFO) road
projects renegotiation instances regarding the main factors leading to renegotiations and their
impacts on VfM criteria.

2. Overview of the Renegotiation of Public Private Partnership Road Projects

Renegotiation can be construed to take place in a concession contract when there is a change
which necessitates the amendments of the terms of the original contract (Sarmento and
Renneboog, 2014a). This definition implies that there can be changes without contract
modifications. However, changes necessitating amendments of the initial contract is called
renegotiations. However, there cannot be a renegotiation without modification of the contract.
Road projects have recorded a high percentage of renegotiations in many countries in
comparison to other transport modes, particularly in Latin America and the Caribbean (Guasch
etal,, 2014; Bitran etal., 2013; Guasch etal., 2008), US (Gifford et al., 2014), Portugal (Sarmento,
2014), Spain (Acerete et al,, 2009) and Greece (Nikolaidis and Roumboutsos, 2013). The high
incidence of renegotiations in the transport sector can be attributable to some factors among
which falls under the economic, technical, institutional, regulatory, contractual, administrative
and managerial, political, social and environmental categories (Fatokun et al., 2016).

Engel et al. (2006) explain that between the year 1985 to 2000, considerable numbers of PPP
infrastructure projects were procured in Latin America among which up 41.5% of these PPP
projects leads to the amendments of the contract (i.e., renegotiation). A cursory view of these
renegotiations reveals that more road projects are renegotiated in the transport sector of most
countries (Acerete et al., 2010 and Baeza and Vassallo, 2010) excluding the UK. The findings of
the renegotiations incidences in their respective percentages across selected region and
countries are in Table 1.

Table 1 Renegotiations of PPP Projects in Selected Regions. Source: Mackovsek et al. (2014).

Region/Country Sector % of renegotiated Source
contracts
Latin America & Total 68% Guasch et al. (2014)
Caribbean Electricity 41%
Transport 78%
Water 92%
India All sectors 0% Guasch et al. (2014)
US Highways 40% Engel etal. (2011)
France Highways 50% Athias &Saussier (2007)
Parking 73% Beuve et al. (2013)
UK (Scotland) All sectors 22% NAO 2003
All sectors 51% CEPA 2005

Since there is no extensive and categorise data on the characteristics of renegotiation in PPP
road projects in the UK as shown in Table 1 as only generalised information, which cuts across
all sector are indicated. This paper, therefore, evaluates and assess Private Finance Initiative
(PFI) Design Build Finance Operate (DBFO) road projects in the UK to provide empirical
findings regarding the characteristics and outcomes of the renegotiation on VfM. Further
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assessment of the impacts of the renegotiation on VfM criteria is compared with the literature
results to allow for a robust conclusion on the renegotiation of PPP road projects in the context
of UK experience.
Certain factors lead to the renegotiation of PPP projects including roads. In France,
opportunism has been identified as the bane of contract renegotiation (De Brux, 2010). These
include the submission of a low bid by the concessionaire, delay of jobs for wrong reasons, poor
quality performance on employment, misuse and abuse of a position of responsibility in
international PPP procurement of general infrastructure projects, etc. (Odoemena and Horita,
2014).Also, there are some specific changes which constitute factors that can lead to the
amendments of the terms of the original contract in PPP road project undertaking in particular.
The literature establishes the changes, which are capable of driving the public and private
sector stakeholders as follows:
Significant changes in economic circumstances of regulated markets can inform
renegotiation requests by either the operator, the government or both stakeholders (Cruz et al.,
2015 and Bitran et al,, 2013). An unexpected change in the economy due to macroeconomic
conditions beyond the control of the parties, e.g., financial crises, fluctuations in currencies, the
election of the new administration are among the factors leading to renegotiation(Guasch et al.,
2014 ). These factors result in changing PPP regulation, which affects the rights of the operator.
e Changes in infrastructure or concession design scope and layout before and during
construction as a result of error or poor concept (Guasch et al,, 2014 and Bi and Wang
2011).

e Change in cost, e.g, capital cost, construction cost, financing cost, operation cost,

maintenance cost and other cost changes, etc. cost. (Cruz and Marques, 2013 and Baeza and

Vassallo, 2010).

Change in construction delivery time. (Sarmento, 2014).

Change in payment mechanisms and stages (Soomro and Zhang, 2010).

Change in the financial position of the concessionaire or shareholders.

Change to break even period of SPV.

Change in estimated or projected traffic level. (Dominques and Zlatkovic, 2014).

Change in the profits envisaged by the Special Purpose Vehicle (SPV) (Fatokun etal., 2015).

Project refinancing during the process of implementation.

Modification of the shadow tolls paid by the government.

Cost overruns at stage completions (Adair et al. 2011).

Specification changes during technical development of the project ( Cruz et al.,, 2015 and

Bitran et al.,, 2013).

e Change in the standard or level of technical skills and expertise (Reside and Mendoza,
2010).

e Variations in the operational and maintenance performance of the project

Changes in the government or concessionaire revenue during the implementation of the

concession (Sarmento, 2014)

Changes in users demand and preference (Guasch et al., 2007).

Changes as a result of additional works (Sarmento, 2014).

Change in the priorities of the governments especially after elections (Engel et al., 2009).

Unilateral change by the government(Cruz and Marques, 2013).

Changes in design due to environmental reasons, delays in expropriation, and changes in

traffic below the forecast level. (Cruz et al., 2015,Baeza& Vassallo, 2010;).etc.

3. Research Methodology

The study was designed to comprise two stages. The first stage involves a preliminary research
conducted at inception to establish the research gap, problem, aim, and objectives of the study.
The second phase includes extensive literature review, which preceded the preliminary
research. The third stage includes a preliminary research, which adopts case study interviews
on two respondents from both primary stakeholders involved in the renegotiation process. The
data obtained from these respondents are adapted to pilot the advanced research. The meetings
are aimed at bridging the gap between the findings of the literature revolving around other
countries such as Latin American countries, Portugal and Spain, etc. and the scarcity of research
on renegotiation studies in the UK.
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The case studies interviews are qualitative and seek to ascertain the characteristics of the
renegotiation regarding the nature and impacts of the road concession renegotiations on VfM.
The findings provide the needed information on the features and peculiarities of UK (DBFO)
road projects renegotiation amongst others. These afford the opportunity to compare the
results objectively to conclude the impacts and outcomes of the renegotiation regarding VfM
achieved for the public sector. The data collected are analysed using descriptive statistics and
through a thorough evaluation and discussion of the respondent's words transcribed verbatim.

4. CS1 and CS2 Changes and Renegotiation

The case studies which are CS1 and CS2 are conducted to ascertain and establish the instances
of changes and renegotiations and to discuss findings on PFI (DBFO) road projects in the UK.
The case studies provide an avenue to collect data on specific changes and renegotiations. The
results as shown in Table 1 reveals that 63% of changes are made to the CS1. There is the
evidence that 47% of these changes lead the amendment of the contract. These imply that 16%
of the changes identified in Table 1 are part of the 53% responses received regarding the non-
existence of contract amendment on the CS1. These suggest that there are incidences of changes
to the contract more than a renegotiation of contract on CS1. Also, 70% of the respondents
agree on the existence of the listed changes on the CS2 while 42% of the changes lead to the
amendments of the terms of the contract. These findings also corroborate the findings on CS1,
which shows that there more changes are effected on the PFI (DBFO) road projects in the UK
rather that renegotiation of the contract.

The respondents identified the changes, which leads to the renegotiation on both case study
projects, i.e. (CS1 and CS2). These changes include changes to infrastructure or concession
design scope and layout, change in maintenance cost, specification changes during technical
development of the project, changes as a result of additional works. Also, other changes leading
to the renegotiations on CS1 are shifts in the financial position of the SPV and shareholders,
review processes to specified changes envisaged and refinancing of the project during
implementation. The CS2 further evidenced the following distinct changes leading to the
amendment of the contract: change in capital cost, change in operation cost, unilateral changes
to design during project execution, change in payment mechanism and stages, cost overruns at
stage completions and change in maintenance performance of the project.

The findings of this study reveal that the projects are characterised by changes to the contract
than the renegotiation of the contract terms and the results of Table 1 indicates that the
renegotiation occurs in the construction or technical stage of the PFI (DBFO) road projects
implementation. Thus, the renegotiation can be said to be on the average and less than changes
which occurred in the case studies. These findings contrast previous literature findings on
renegotiation in other countries, which indicates a high incidence of renegotiations in PPP
(DBFO) contracts, particularly in the water and transport sectors

The preliminary research study reveals that there are instances of changes and renegotiation
on both case study projects as shown in Table 2.

Table 2 Changes and Renegotiation on the Road DBFO Case Studies.

Case Study 1 (CS1) Case Study 2 (CS2)
S/N Factors Change Contract Change Contract Remarks
Occurrence | Amended | Occurrence | Amended
Yes No Yes | No Yes No Yes | No CS1 CS2
1 Changes in N v N N Reneg. | Reneg.
infrastructure or
concession design
scope and layout
2 Change in capital N - - N N No Reneg
cost reneg
3 Change in N - - N None Change
construction cost
4 Change in N - - N None Change
financing cost
5 Change in N N v N None Reneg.
operation cost
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Change in
maintenance cost

Reneg

Reneg.

Other changes in
cost

None

None

Unilateral
changes of design
concept during
project execution

Change
only

Reneg.

Change in
construction
delivery time

None

None

10

Change in
payment
mechanisms and
stages

None

Reneg.

11

Change in the
financial position
of the
concessionaire or
shareholders

Reneg.

Change
only

12

Review processes
to specified
changes
envisaged

Reneg.

None

13

Change to break
even period of
SPV.

None

None

14

Change in
estimated or
projected traffic
level.

Change
only

Change
only

15

Change in the
profits envisaged
by the Special
Purpose Vehicle
(SPV).

Change
only

Change
only

16

Refinancing of the
project during
implementation

Reneg.

None

17

Modification of
the shadow tolls
paid by the
government

None

None

18

Cost overruns at
stage completions

None

Reneg.

19

Specification
changes during
technical
development of
project

Reneg.

Reneg.

20

Change in the
standard or level
of technical skills
and expertise

Change
only

Change
only

21

Changes to PPP
legal or
procurement
framework

None

None
Reneg.

22

Changes in
construction
project
performance

Change
only

Reneg,

23

Changes in
operational
performance of
the project

Change
only

Change
only

24

Changes in
maintenance

Change
only

Reneg.
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performance of
the project

25 Changes in the N v N/A NA - - Change | None
revenue
26 Changes in users N N N N Change | Change
demand and only
preference
27 Changes asa N N N v Reneg. Reneg.
result of
additional works
Total Number 17 10 8 9 19 6 11 8
(Frequency)
Percentage (%) 63 37 47 53 [ 70 22 41 30

5. Impacts of the Critical Changes and Renegotiation on VfM Criteria

The findings of the study reveal that some of the changes and renegotiation falls under the
design, technical, economic environmental factors for both case studies respectively and have
impacts on the identified VfM criteria indicated in Table 3. For CS1, Specification changes during
the technical development of the road project and changes as a result of additional works
ranked highest in their respective level of impacts on the performance of the road network,
increase the income, revenue and profit of the SPV respectively. However, changes in the
standard and level of technical skills and expertise impact performance of the roads and also
increase the quality of the road outputs.

The results shown in Table 3 further corroborates the submission of the private sector
respondent on CS1 which indicates that there is an increase in performance of the road
concession product and quality of the road outputs as a result of the changes to specification
and additional works. The profit of the SPV is found to increase as a consequence of the
renegotiation occasioned by changes to specification during the technical development of the
project. The increase in the income and revenue of the SPV occurs as a result of the additional
works introduced on the CS2. The findings on CS2 corroborates that of CS1 as there is evidence
of increased performance and quality as a consequence of a change in the standard of project
technical skills and expertise. The critical changes and renegotiation and their respective
impacts on VfM criteria established for both PFI (DBFO) road projects are indicated in Table 3.

Table 3 Impacts on Value for Money Criteria.

S/N Changes/Renegotiation Factor Project Impacts on VIM Freq. | Rank
Criteria
1/2|3[|4]|5

1 Specification =~ changes  during technical N VIV 3
development of the road project

2 Changes as a result of additional works = N VIV 3

3 Unilateral changes to specifications 4] v VIV 3

4 Change in the standard and level of technical = N N 2
skills and expertise 2

5 Unilateral changes of design concept during E N 1
project execution b

6 Change in estimated or projected traffic level g v 1

7 Changes to risk allocation because of © N 1
environmental factors, e.g., winter months,
snow, rain, etc.

S/N Critical Factors Leading to Renegotiation Project Main Impacts Freq. | Rank
1]/2|3[|4]|5

1 Specification  changes  during technical N N 3
development of the project ~

2 Changes as a result of additional works = v N 3

3 Change in infrastructure concession design 2 a VIV 2
scope and layout ? S,

4 Change in the standard or level of technical s N 2
skills and expertise ©

5 Unilateral changes to specification v v
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6 Changes of design concept during project N 1
execution

7 | Change in maintenance performance of the N 1
project

8 Change in estimated or expected traffic level N 1

6. Impacts on VfM Criteria- Key

1= Increase in performance of the product
2 = Decrease in contract time/duration

3 = Increase in Quality of outputs

4 = Increase in SPV’s profit

5 = Increase in revenue/income of the SPV

Summarily, technical and constructional changes have positive impacts on both CS1 and CS2,
which reflects an increase in performance of the product, outputs of the project and increase in
quality. Though, the findings revealed that there is an increase in the profits and income of the
SPV as a result of the additional works included, changes in the estimated and projected traffic
level and specification changes. These suggest that the renegotiations favours the SPV and
corroborates the findings of the literature which indicates that most renegotiations in PPP
infrastructure projects (including road projects) usually address the profitability objectives of
the private sector (Acerete et al., 2009).

The increase in SPV profit and income is as a result of additional works, specification changes,
change in estimated traffic level and changes to risk allocation occasioned by environmental
factors, etc. Other categories of changes do not lead to increase in the profit of the SPV.
Contrastingly, the VfM objectives of the procuring authority seem to be met regarding the
performance of the product and improved the quality of the outputs amongst others. Hence,
renegotiations could positively impact the VM criteria.

7. Conclusion

The findings of this preliminary research reveal the nature and characteristics of the
renegotiation of road DBFO projects in the UK and conclude that there is evidence of more
changes on the road DBFOs rather than a renegotiation of the contract. A further view of the
changes established in the literature and administered on the respondents reveal that
noticeable changes identified as the factors leading to the renegotiation mostly fall within the
technical stage of road project implementation. These factors include changes in infrastructure
or concession design scope and layout, specification changes during the technical development
of the project, changes due to the inclusion of additional works and changes in maintenance
cost during the operation of the road network respectively.

The findings of the study further indicate that the changes leading to the amendment of the
original contract have varying impacts on the VfM criteria. The changes made to the
specifications at the technical development of the road DBFO projects for both case studies
results to increase the performance of the road network, increase in the quality of the roads
network and profit of the SPV. These result also applies to changes occasioned by additional
works amongst others. There is evidence of an increase in performance of the product, decrease
in contract time and increase the quality of the outputs. The only exception with regards to the
impacts of the renegotiation on VfM criteria is that where there is the addition of assets and
specification changes, there is the evidence of an increase in the profit od the SPV and increase
the revenue or income of the SPV respectively.

The paper, therefore, concludes that the findings of this study contrast the literature, which
indicates a high incidence of renegotiation in PFI (DBFO) road projects as there are more
instances of changes to the contract rather than renegotiations. The few examples of
renegotiation reveal that the impacts of the changes leading to the amendments of the original
contract are mostly positive except in few instances where the SPV records some increase in
profit as a result of the additional works. These findings suggest that VfM is achieved for the
public sector. Thus, renegotiations of PPP concessions especially in the road sector does not
necessarily have to lead to non-achievement of VfM for the public sector.
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8. Recommendations

The achievements of VM for the public sector is as a result of the adoption of measures, which
ensure the VfM results achieved in the case studies. The following recommendations, therefore,
emanate from the respondents that participated in the research interviews:

e Establishment of standards of performance for SPVs as a requirement for initiating
payment for a renegotiation request;

e Need to freeze or place an embargo on the standards for materials, work requirements and
the quality of work done by the operatives (amongst others) if necessary;

e Establishment of contract review processes and needs with the aim of effecting defined or
allowable changes to the contract;

e The inclusion of hand-back requirements, i.e., salvage value of the road project or level of
depreciation allowed at delivery or handover. However, the following must be dictated by
the public sector: the inclusion of project plan reviews (e.g., every three years) to monitor
the performance of the project and particularly of VfM;

e Fixing of penalty points for non-performance with applicable limits to SPVs before contract
takeover by the client, etc.
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Abstract

The role of effective leadership in the management of manufacturing industries has received
greater attention, in contrast to construction industry. This paper examines transformational,
transactional and laissez-faire leadership models and their relationship with construction site
workers’ performance. The data for the study comprises 50 supervisors and 125 site workers
drawn from large and medium-sized construction firms in Nigeria. Correlation and regression
analyses were carried out to determine the relationship between the three leadership styles
and construction sites workers’ performance. The findings show that leadership styles
exhibited by supervisors influence construction site workers commitment and behaviour.
Ability to set clear standards of performance, show care and love, demonstrate integrity,
trustworthiness and act as a best role model to workers on sites are strong influencers of
workers’ performance. Construction site workers expect that their achievements be
recognized and rewarded either with monetary or with non-monetary benefits. The study
concludes that transformational and transactional leadership styles of site supervisors have
positive and significant relationship with site workers’ performance outcomes compared to
laissez-faire leadership model. Consequently, we recommend that these two leadership styles
should be deployed by factory supervisors and other management staff in dealing with their
subordinates.

Keywords: Construction, supervisor’s leadership styles, performance, site workers.
1. Introduction

Around the globe, there is a shift of emphasis from organisational management to
organisational leadership. The paradigm shift from management to leadership is dictated by
global economy down turn within the last two decades. Leadership in both public and private
organizations significantly influence productivity, profit and workers performance (Flin &
Yule, 2004; Hopkins, 2007; Hughes & Ferrett, 2010). The premise even exists that legislation
and trade unions alone cannot promote organisational effectiveness and worker’s welfare
substantially (Abu-Khader, 2004; Lee & Austin, 2011). Consequently, leadership styles of
managers at all levels of management in an organisation have been suggested to be critical
factors in determining organisational success.

Leadership in an organisational context has been linked to a process by which a manager,
supervisor or team leader influences others to accomplish set goals/objectives. However,
achieving the organisational set goals resides with workers. Therefore, workers’ performance
dependent upon the leadership styles exhibited by managers, supervisors or team
leaders(Hughes & Ferrett, 2010).Though, leadership in construction site is a very complex
issue and often subjective, an understanding exists that ‘good leadership is good business’ and
the tenet that productivity and workers performance are influenced by leadership quality
remains unproven (Flin& Yule, 2004; Naoum, 2011). In addition, poor leadership of the site
managers, supervisors or team leaders not only impacts on overall projects performance and
stakeholders profit margins, but also has a serious negative impacts on workers’ performance
(Krause, 2003; Geller, 2008; Sunindijo&Zou,2012). However, workers’ performance is a
function of the leadership qualities exhibited by site managers, supervisor or team leaders
who are the conduit between the workforce and management. It has also been noted that
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monetary incentive can influence workers’ attitude and behaviour, but it has its limitation
with regard to workers’ commitment and performance (Rowsline & Lingard, 2005).

The importance of leadership and interpersonal skills of sites personnel were also noted by
Achua & Lussier (2010) and Sunindijo & Zou (2012) as key drivers of a successful
organization. However, it has been found that leaders often lose focus, resulting in poor
performance. Therefore, the inappropriate leadership of managers and site supervisors not
only affect production, but it has a serious negative impact on workers’ commitment and
performance (Sunindijo & Zou, 2012). It has also been noted by Yukl (2010) that lack of
relevant capabilities such as intelligence, interpersonal skills and leadership qualities among
project personnel are some of the constraints in discharging their site management
responsibilities. Nonetheless, researchers and scholars have asserted that there is a great
relationship between organizational success and its commitment to leadership practices.
Therefore, appropriate leadership style at the site levels is not only an important ingredients
for achieving optimal projects performance, but also a major factor in promoting workers’
commitment and performance.

Findings from the empirical research and qualitative review on leadership and leaders’
behaviours suggest that leaders, who exhibit transformational leadership style promote trust
and employee-management relationship (Bass & Bass, 2008; Yukl, 2010). For instance, Zohar
(2002) noted that site supervisors who demonstrate the following transformational
leadership behaviours: leading by example, communicating a clear vision to workers,
motivating workers, involving workers in decision-making, inspiring and aligning workers to
think outside the box will build trust and team-spirit among the worker-force. In the other
hand, leaders with transactional leadership styles that actively monitor work progress,
provide clear standards and expectations for reward on performance will also achieve
employee/workers’ commitment and performance (Bass & Bass, 2008). Conversely, empirical
data had shown that laissez-faire leadership styles that turn blind eye on work standards and
workers’ welfare, have negative consequences in terms of organization’s productivity, profit
and workers’ performance (Yukl, 2010). This type of leadership may not be ideal style for
construction sites with people of cultural variations.

The aim of this paper is to examine transformational, transactional and laissez-faire
leadership models and their relationship with construction site workers performance. In this
regard, the specific objectives of the study are to:

e determine the extent to which construction site supervisor’s transformational leadership
style promotes workers’ performance,

e examine if there is a relationship between transactional leadership style of site
supervisors and workers’ performance, and

e assess if laissez-faire leadership style of site supervisors has any significant impact on
workers’ commitment and performance.

2. Literature Review

2.1 Overview of Transformational, Transactional and Laissez-faire Leadership
Models

Over the decades, research attentions have been focused on the relationship between effective
leadership and employee job satisfaction and commitment, particularly in the service and
manufacturing sectors, in contrast to construction industry. Leadership and employee job
satisfaction and performance according to Achua & Lussier (2010) has emerged in recent time
as one of the most important disciplines in industrial management. Studies conducted by Lees
& Austin (2011) concluded that effective leadership is considered as an important tool for
increasing employee performance and team effectiveness. Although, few or no research in
respect of supervisors’ leadership style and construction workers’ performance has been
conducted particularly, in the developing countries like Nigeria, but leadership skills and
leaders’ behaviours have become a prerequisite for successful organization in the 21st century
business environment (Naoum, 2011). Organizational productivity, profitability and workers’
performance according to Lees & Austin, (2011) and Cooper, (2011) can only be enhanced
through effective leadership and leaders’ behaviours. Table 1 illustrates the effects of the
three leadership styles on workers’ commitment and performance.
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Table 1 Illustration of three leadership styles. Source: Adopted from Naoum (2011: 156).

Leadership style Researcher Argument
Transformational Burns (1978 cited | Focus on leaders’behaviour in terms of
leadership style in Yukl, 2010); | vision and ability to inspire followers to

Naoum (2011) achieve organizational goals.

Transformational leadership is associated
with a creating trust, inspiring, motivating
and influencing workers (charismatic).

Transactional Bass, 1985 cited in | Leaders define performance standards and
leadership style Yukl, 2010: 75); | offer rewards for meeting task objectives,
Northouse, 2010) motivate employees to attain performance
standards and meet task objectives, in
exchange for reward with less concerned of
inspiring employees or attending to their
individual needs

Laissez-faire Bass et al. (1997) Decisions are delayed, and reward for
leadership style involvement is absent.

2.1.1 Transformational leadership style

Transformational leadership was first articulated by Burns (1978) and later expanded by
Bernard in 1990 cited in Achua & Lussier (2010: 203). The theory was developed from an
earlier work on charisma in political leaders. It postulates three components of leadership:
transformational, transactional and laissez-faire. Transformational leaders are charismatic,
inspiring, stimulating and considerate. Transformational leaders provide followers with a
sense of purpose; portray an image of success, self-confidence and self-belief. These leaders
articulate share goals and develop mutual understanding and describe an attractive future to
followers (Achua & Lussier, 2010: 203).

Transformational leadership are dominant in many western workplaces today (Lutchman
et al, 2012), in contrast to what obtain in the developing countries like Nigeria. They further
stated that leaders who exhibit transformational leadership qualities, show genuine concern,
are transparent, act with integrity, resolve complex problems and support a developmental
culture that is needed in the construction site to promote employee commitment and
performance. However, these attributes of transformational leadership are grossly lacking in
the developing countries, particularly at the site level. This could be the reason for the poor
projects and workers performance in the industry. Transformational leaders are described as
influential, inspirational and charismatic. This type of leadership style is highly needed at the
site levels for optimal organisational effectiveness including workers performance.

2.1.2 Transactional Leadership style

The transactional leadership model was first developed by Blanchard and Hershey (1972
cited by Wefald & Katz, 2007; Northouse, 2010). According to Northouse (2010), the
transactional leadership model of Blanchard and Hershey is widely used today for developing
interpersonal skills of managers and supervisors. It has been argued that the development of
leadership skills among frontline managers and supervisors could influence their leadership
qualities, thereby creating a better manner of dealing with workers which would result in
high productivity, compliance to policy standard and workers’ commitment and performance.
Transactional leaders, as argued by Achua&Lussier (2010), are leaders who offer incentives
and/or punishment that are contingent on the followers’ performance of meeting agreed
standards. Transactional leaders gain compliance from workers, set goals and obtain
agreement on what is to be accomplished, monitor performance and administer
reinforcement. It is argued that a proper application of transactional leadership style can
enhance workers commitment and performance. However, Lutchman et al (2012) argued that
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transactional leadership model may not be effective in a diverse workforce such as
construction sites. This view is shared by Geller (2008), who stated that transactional
leadership styles may not be ideal in construction site management because of cultural
variations among workers. However, transformational and transactional leadership models
or approaches have their merits and disadvantages. It can be argued that leadership styles
and behaviour exhibited by leaders are dictated according to tasks, organizational structure
and situations.

2.1.3 Laissez-Faire Leadership

Laissez-faire leadership is a passive kind of leadership style (Wefald & Katz, 2007). There is
no relationship exchange between the leader and the followers. It represents a non-
transactional kind of leadership style in which necessary decisions are not made, actions are
delayed, leadership responsibilities ignored, and authority unused. This kind of leadership
might not be ideal for management of construction site workers.

2.1.4 Leadership styles and workers’ performance

On construction sites, supervisor or team leader is the key person standing between
management and the workforce. His leadership style and behaviour in managing the
workforce and controlling construction activities on site is the greatest factor in achieving
organizational success and workers’ performance (Lutchman et al. 2012). Similarly, Filn and
Yule (2004) noted that leadership and leaders behaviour motivate and inspire workers for
exceptional performance. For decades, there exist empirical evidence linking organizational
successes and leadership qualities of frontline managers or supervisors.

Behling & McFillen (1996 cited in Lutchman el al. 2012) developed a model of
charismatic/transformational leadership in the United States of America and confirmed that
there is a strong link between frontline managers’ leadership style and high performance. In
support of the relationship between transformational leadership and organizational
effectiveness Yukl (2010) and Lutchman et al (2012) argued that transformational leadership
style and behaviour of frontline managers/supervisors encourages trust and openness
thereby creating a work environment characterised by us. Stressing further the positive
relationship between transformational leadership style and organizational success, Zohar
(2002) maintains that supervisors who exhibit transformational leadership qualities not only
achieve mutual trust among workers but also increase production.Thus, both empirical and
anecdote evidence have shown that transformational leadership style could engender trust,
commitment and motivate workers for exceptional performance.

Workers feel belonged when they are consulted on decisions-making concerning them. A
participative relationship as argued by Mangham (2006) enables workers to contribute to
affairs that help to shape the organization for better rather than simply playing a passive role
as recipients. Simard & Marchand (1994 cited in Flin and Yule 2004) observed that
cooperative supervisory-workgroup relationship and participative management styles were
rated as most important predictors for creating harmony between workers and supervisors
leading to workers’ performance.

When a site supervisor or a team leader according to Yukl (2010) reinforces production
through rewards and bonus system, such a leader exhibits transactional leadership style.
Luria (2010) compared transformational and transactional leadership style of supervisors
and workers relationships in manufacturing and heavy industry worksites in North America
concluded that leaders who demonstrate transactional leadership style achieve higher
productivity and compliance. Recent studies that examined the effectiveness of transactional
leadership style of supervisors in hospital environment found that it encourages productivity
and safety behaviours among workers. Effective control and supervision of the workforce is
very important for maintaining and sustaining organizations standard and compliance.
Nonetheless, there is no empirical evidence on positive relationship between organizational
effectiveness and laissez-faire leadership, but literature abound that on organization where
leaders who exhibit laissez-faire leadership style the workplace will be characterised with
delay in decision-making process and also absence of monetary rewards and incentives to
workers. However, Northouse (2010) and Naoum (2011) state that the differences in various
leadership styles hinge on the leader’s behaviour, organizational structure and situations.
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Therefore, the foregoing theoretical considerations provided the basis for generating the
following three hypotheses that are put forward for empirical testing.

3. Methodology

To achieve the aim and objectives of this study, quantitative research method was adopted.
The assumption underlying quantitative method to research is that it seeks to gather factual
data and study the relationships between them. According to Leedy and Ormrod (2010) the
information gathered is therefore coded in the form of numbers that can be quantified and
summarised. Thus, the analysis of data collected yields empirical results and conclusions
drawn from the observation of the results based on theory and surveyed literature.

The Multifactor Leadership Questionnaire (MLQ) developed by Avolio & Bass (2004) was
used to gather information from the respondents. The MLQ is a rater-report questionnaire
consisting of 50 items measured on a five-point Likert-type scale of 1 (minor) to 5 (major)
was used. Four sub-themes were used to asses transformational leadership style: influence,
inspiration, motivation, role model), while three items were used to assess transactional
leadership style (contingent rewards, management by exception) and two items were used to
assess laissez-faire leadership style (turn blind eye on work standard and lack of relationship
exchange between the leaders and workers). Consequently, the respondents were randomly
selected from supervisors and site workers drawn from large and medium sized construction
firms within the South-West Geopolitical zone of Nigeria. The Bass and Avolio MLQ scale was
adopted in this research because of its internal consistency, validity and reliability, which
have been empirically tested.

Two hundred and eight questionnaires (208) were administered and one hundred and
eighty- five (185) questionnaires were completed and returned resulting in response rate of
89%. Data collected were analyzed using the Statistical Package for Social Sciences (SPSS
17.0). Descriptive analysis was used to analyze the socio-demographics data of the
respondents while multiple regression and Pearson’s Product Moment correlation were used
to test the research hypotheses. All statistical tests were performed at 5% level of significance.

4. Results and Analysis

The socio-demographics information of the respondents indicates that 50 numbers (28.57%)
of the respondents are supervisors and 125(71.43%) are both skilled and unskilled site
workers. Respondents in the age bracket of 20 years and below were 51 (29.14%), 26- 35
years were 72 (41.14%) while 52 (29.71%) were 36-50 years and above. With regard to
educational qualification, 38 (21.71%) had primary education, 87 (49.71%) had secondary
education and below, 37 (21.14%) were Ordinary and National Diploma holders 13 (7.43%).
In terms of number of years the respondents have been involved in construction industry; 107
(61.14%) for 10 years and above while 68 (38.86%) indicated that they have been in
construction for 20 years and above.

Table 2 presents the empirical findings of the relationship between the independent
variables (transformational, transactional and laissez-faire leadership styles) of supervisor
and site workers’ performance. The results of regression analysis revealed a significant
positive relationship between transformational leadership style and workers’ performance.
(3= 0.631, t calculated = 4.490, t tabulated =1.96, p< 0.05). Transactional leadership style of
site supervisor accounted for 10.5% variation in workers’ performance (r square = 0.205).
The results of the regression analysis also revealed a significant positive relationship on
workers’ performance (8 = 0.582, t calculated = 3.533, t tabulated =1.96, p< 0.05). Laissez-
faire leadership style accounted for 0.001% variation in workers’ performance (r square =
0.001). The result of the regression analysis indicated that laissez-faire leadership model of
site supervisors have no relationship with workers’ performance and organizational
effectiveness (f3 = -0.002, t calculated = -000, t tabulated =1.96, p< 0.05).
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Table 2 The multiple regressions between the independent variables and dependent variable.

Variables | R R? ARZ | df AF B SEB | 3 t

.567 | 432 | .234 | 175 | 33.741
constant 24.807 | 526 47.521
WP 1 .763 .092 | .761 | 6.231***
TRF .652 712 | .631 | 4.490**
TRS .532 .641 | .582 | 3.533**
LF -001 -001 | -001 | -002

*#*P<...001, **P<.01.Dependent variable: WP = worker performance, TRF=Transformational
leadership, TRS = transactional leadership and LF=Laissez-faire leadership

Based on the values in Table 2, the highest beta coefficient was (beta = .761), which indicates
that performance of construction site workers are influence by the leadership styles of
supervisors. Transformational leadership style has the strongest positive relationship with
site workers’ performance (beta = .631), followed closely with transactional leadership style
with (beta= .582). The beta value for laissez-faire leadership has the smallest value (-.001)
indicating that it has no relationship with the dependent variable, workers’ performance. The
multiple regression model for worker performance in standard score unit, and the findings
suggest that transformational and transactional leadership style of site supervisors/team
leader could positively improve site workers’ performance.

Table 3 Pearson Product-Moment Correlations Between independent and dependent
variables.

Variable 1 2 3 4 5
Worker Performance 1
Transformational leadership | .631 1
Transactional leadership .582 572% |1
Laissez-Faire leadership -001 | -001 .-002
**p<.01

Table 3 presents the result of Pearson Product-moment correlations between independent
variable worker performance (WP), transformational leadership, transactional leadership and
laissez-faire leadership style of construction site supervisor. Result obtained showed a
significant positive relationship between transformational leadership and transactional
leadership style of site supervisor (r = 0.705, p<0.05). Also, a significant positive relationship
was obtained between transactional leadership style and organizational performance
(r=0.402, p<0.05). Therefore, both leadership styles relates positively with organizational
performance. The result also found that there is no correlation between laissez-faire
leadership style of site supervisor and worker performance.

5. Discussion of Findings

The findings show that transformational leadership style has a positive relationship with site
workers’ performance. These findings corroborate the work of Yukl (2010) and Lutchman et
al (2012) that transformational leadership style and behaviour of frontline
managers/supervisors encourages trust and openness thereby creating a work environment
characterised by us. When workers feel belonged in an organization they will be motivated,
thereby putting in their best, which result higher productivity and better performance. Also,
the results reveal that transactional leadership style is positively associated with workers’
performance. This finding is supported in that Luria (2010) who compared transformational
and transactional leadership styles of supervisors and workers performance in manufacturing
and heavy industry worksites in North America. They found that leaders who demonstrate
transactional leadership style achieve higher productivity and compliance to organizational
policy and work standards. laissez-faire leadership style was found have a negative and
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insignificant relationship with workers’ performance. Yukl (2010) argues that a leader who
exhibits laissez-faire leadership style does not involve workers in decision-making process
and Flin & Yule (2004) state that there is absence of monetary rewards or incentive to
workers in laissez-faire leadership style. Thus, this type of leadership may not be ideal for
construction site management where majority of the workers are illiterate and from different
cultural backgrounds.

6. Conclusion and Recommendations

This study has provided incisive insights into the impact of transformational, transactional
and laissez-faire leadership styles on workers’ performance. The study discovered that both
transformational and transactional leadership styles of supervisors or team leaders have a
significant positive impact on organizational performance while laissez-faire leadership style
was found not to have any positive relationship with workers’ performance. The study found
that transformational leadership style of site supervisors had a stronger positive relationship
with workers’ performance and organizational effectiveness than transactional leadership
style.

Based on the research findings, the following recommendations are made:

e Transformational leadership style is derived from trustworthiness, charismatic, fairness,
sincerity, honesty and integrity. Therefore, transformational leadership style of site
supervisor/team leader is an absolute requirement for creating a motivated workforce
that could result in better worker performance.

e Committed and disciplined workforce is highly desirable for an organization to maintain
optimal production and compliance to standards. Transactional leadership style of site
supervisor/team leader has the qualities to fill in the gap.

o Site supervisors should be empowered through leadership training, as education will not
only gives the receiver knowledge, but wisdom to control and monitor others.

e Future research efforts should be directed at the sub-components of the broad
leadership styles
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Abstract

The implementation of the green building concept has attracted significant attention over the
past decade in the UAE. However, the review of the literature indicated that this area is not
adequately addressed. The research objectives seek to identify the challenges facing the
implementation of green building and the critical success factors that would facilitate and
enhance this implementation. The study applied a mixed method approach that embraced a
survey of 500 individuals who represented various categories of stakeholders. The survey used
a questionnaire that included a list of challenges and a list of critical success factors. In addition,
a set of 8 interviews were scheduled to verify and explain the findings of the survey. The survey
attracted 243 responses and 4 interviews were conducted. A statistical frequency analysis
ranked the identified 29 challenges and 27 critical success factors then factor analysis yielded
5 groups of challenges and 4 groups of critical success factors In addition, the statistical analysis
indicated the lack of awareness of the concept, benefit and practice of green building in the UAE.
The interviews’ findings verified the findings of the survey and suggested that the government
has to provide significant incentives in the form of reduced energy and water tariffs for green
buildings that would stimulate the market and entice the shift towards green building in the
private sector. Further research is needed to investigate the impact of this recommendation on
the economics of the building marke