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CHAPTER 1

Introduction

Lisa N. Hasan

This phase of rapid product introduction to an increasingly receptive mar-
ket has provided the real estate sector with a wide range of solutions. In 
contrast to the industrial and transportation sectors, the majority of the 
technologies required to meet resource conservation targets set for the 
real estate sector are already commercially available and cost effective 
(IEA, 2013, p. 9). However, this flurry of activity has also created a cul-
ture of experimentation, where there is little consensus as to basic defini-
tions and best practices, and capacity building often lags behind innovation 
implementation. The segmented and conflicting nature of current poli-
cies, practices and incentives currently impedes the widespread adoption 
of the technological and procedural innovations required to meet these 
ambitious goals (IEA, 2013; UNEP, 2016).

Fortunately, the market is showing signs of maturing. The motivation 
for engaging in sustainable initiatives is shifting from an idealistic desire to 
“do the right thing” to a recognition of the business opportunities associ-
ated with sustainable practices (McGraw-Hill Construction, 2013). As an 
increasingly wide spectrum of stakeholders become involved in sustain-
ability around the globe, there is a growing recognition of the need for a 
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shared understanding, common benchmarks and a more holistic approach 
to sustainability in the real estate sector.

Despite this high-level consensus, achieving a truly sustainable global 
real estate sector is no small task. Staying abreast of all the changes and 
their implications is a challenge made all the more daunting by the fact 
that they have occurred in parallel with the evolution of the definition of 
sustainability itself. Early reports on sustainable development expressed 
the need to strike a balance between economic growth and resource con-
servation (United Nations Conference on the Human Environment, 
1972; World Commission on Environment and Development, 1987; 
United Nations, 1987). These general recommendations evolved into the 
comprehensive 17 global sustainable development goals and associated 
targets described in the United Nation’s 2030 Agenda for Sustainable 
Development (UN General Assembly, 2015). This latest framework for 
understanding sustainable development has profound implications for the 
real estate industry. It pushes the boundaries of sustainability further 
beyond the building’s walls to include responsible resource production 
and consumption as well as a range of social issues associated with housing 
and energy affordability, health and well-being, global urbanization and 
even climate change.

Achieving the sustainable development targets set out by the UN and 
refined by local governments will require a concerted effort on the part of 
all stakeholders working together across traditional disciplinary, geo-
graphic and political boundaries. The traditional project lifecycle will also 
need to be redefined in order to involve more stakeholders in preplanning, 
post-occupancy and even demolition and redevelopment phases. 
Implementing piecemeal solutions will not be sufficient to reach the tar-
gets set by the Paris Agreement1, nor to overcome many of the obstacles 
to the global adoption and implementation of sustainability measures. 
Integrated solutions, greater information transparency and the continued 
development of globally adopted but locally adapted, standards, bench-
marks and best practices will shape the future of sustainable real estate 
practice.

By collecting the latest insights in a single volume, this book aims to 
provide readers from all disciplines with a better appreciation of sustain-
able real estate as a grand system and shed some light on its past, present 
and future evolutions. We begin by examining the role that real estate can 

1 http://unfccc.int/paris_agreement/items/9485.php.
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play in addressing climate change (Chap. 2). Next, we explore real estate’s 
new role in building and supporting sustainable and resilient communities 
(Chap. 3). This broad, forward-looking context provides a backdrop to 
the subsequent chapters that discuss current public-sector regulatory 
trends (Chap. 4) and the European Union’s policy framework in particu-
lar (Chap. 5).

Market-driven approaches are then discussed, including critical reviews 
of green building labeling systems (Chap. 6) and global real estate sustain-
ability benchmarking (Chap. 7). These methods for assessing and compar-
ing sustainability levels are followed by more focused discussions on the 
business case for green buildings for owner-operators (Chap. 8) and the 
value of sustainability as an organizational effectiveness tool for real estate 
management companies (Chap. 9).

Chapters 10–12 discuss methods for delivering affordable, reliable and 
sustainable energy to real estate projects. This topic is approached from 
both a design standpoint, through a discussion of building energy simula-
tion for sustainable and resilient buildings (Chap. 10), and a finance per-
spective, exploring the challenges and solutions driving investment in 
high-performance buildings (Chap. 11). Chapter 12 covers the specific 
case of financing rooftop solar for single-family rental properties.

The final portion of the book brings us back to the topic of real estate’s 
role in building and supporting sustainable cities and communities. This 
section provides case studies from around the globe and shows how mul-
tiple stakeholders, under various regulatory and market conditions, have 
come together to address a number of sustainable real estate issues. A case 
for sustainable affordable housing in the US (Chap. 13) and an overview 
of affordable Passive House projects in Nova Scotia (Chap. 14) provide 
insights into the North American housing market. Investing in Community 
Sporting Facilities (Chap. 15) outlines a new financing model that is being 
implemented in Australia to fund social communal infrastructures. Chapter 
16 discusses the specificities of sustainable real estate in the Middle East 
and Chap. 17 provides an overview of sustainable community develop-
ment in Nigeria.

In sum, the continued success of the sustainable real estate industry 
hinges on, not only continued technological innovation but also greater 
integration and awareness of agreed upon best practices. This can only be 
achieved if a broader spectrum of stakeholders is able to work across tradi-
tional disciplinary boundaries at all phases of the real estate development’s 
lifecycle. The next wave of innovation in sustainable development will 
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assuredly be less technology driven and more focused on creating struc-
tures conducive to the development, implementation and monitoring of 
sustainable solutions in real estate. We hope that this book will provide a 
strong base for future research and thought leadership in sustainable real 
estate, arguably the only type of real estate that will stand the test of time.
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CHAPTER 2

The Relevance of Real Estate in Solving 
Climate Change

Cary Krosinsky

Buildings can seem boring to many. But within the world’s current and 
future building stock could well lay the most important area of work ahead 
for ensuring better environmental and social future outcomes.

Sustainable real estate is in fact a critical baseline for establishing better 
financial outcomes, as not fixing for the track we are headed down regard-
ing climate change would likely be economically disastrous, perhaps in the 
many tens of trillions of dollars.1

If we are to solve for climate change, however, efficiency emerges as the 
most important area of carbon reduction potential to be achieved. The 
International Energy Agency argued in its World Energy Outlook in 
20142 that for a 2-degree world, over US $1 trillion in annual investment 

1 https://www.privatebank.citibank.com/home/fresh-insight/gps-energy-darwinism.
html.

2 https://www.iea.org/publications/freepublications/publication/WEO2014.pdf.
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Industrial
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Commercial
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Transportation
        0.2%

Fig. 2.1 Retail sales of 
electricity, end use by 
percent of ultimate 
customer (https://www.
c2es.org/energy/use/
residential-commercial)

will be needed on average by 2040, with a majority of this amount falling 
into the efficiency category.

While efficiency can be a broad term touching all sectors, real estate is 
a large percentage of the existing global carbon footprint and therefore a 
large percentage of carbon reduction potential as well. For example, in the 
US (Fig.  2.1), the largest components of electricity use are residential 
(38.5%) and commercial (35.4%), and electricity use is the largest compo-
nent of energy consumption, making building efficiency a very large 
percentage of what is possible and necessary.

Hence, if necessary reductions in the carbon footprint are expected and 
necessary from efficiency and finance, and buildings make up the majority 
of the carbon footprint of consumption, then efficiency in existing build-
ings stock, both current and new, becomes one of the biggest investment 
opportunities and this could create a useful paradigm of sorts with increas-
ing and specific focus.

Consider as well the effects of automation, technological innovation, 
and globalization.3

These trends are likely unstoppable and create unrest in previously 
developed countries where jobs for those less skilled are suddenly disap-
pearing. Add to this what we call the effect of “the entrenched nature of 
the status quo,” largely in the form of people driving existing cars longer 

3 http://www.thejei.com/wp-content/uploads/2015/01/209-713-1-PB.pdf.
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and operating existing buildings and power plants past the original length 
of time expected, and this creates an unsustainable path for ongoing car-
bon emissions versus reductions required.

In economies which are otherwise economically vibrant, retrofitting at 
scale and sustainable real estate more generally therefore becomes a means 
of establishing adequate jobs and necessary efficiency including through 
creative financing mechanisms so that governments do not take on the 
entire financial burden.

Many studies show rents are higher and residents happier in more effi-
cient buildings that take into account the environment or otherwise create 
healthier and happier spaces for both living and working conditions. While 
often thought of as coming best from new building stock, this could come 
from revised existing stock as well. The area of retrofit finance is largely 
untapped but could form a “new deal” of sorts and is arguably essential 
given this entrenched nature of the status quo previously mentioned. This 
“new deal” could be politically palatable as well to a disgruntled voting 
public in countries such as the US and UK where 2016 elections went in 
unexpected directions. So we see improving existing building stock as a 
critical and often overlooked component of what might be necessary and 
possible.

On the new building front, for all the good work occurring on new 
building standards, there is also growing concern about measurement and 
net impact, specifically whether standards such as Leadership in Energy 
and Environmental Design (LEED) and BREEAM (Building Research 
Establishment Environmental Assessment Method) bring about actual 
environmental impact reductions, and if so whether they are sufficient. In 
addition, new building development can often lag behind what might be 
necessary to create overall levels of necessary building efficiency, given the 
long time it takes to replace building stock more generally.

At minimum, better standards, methods of analysis, and reporting are 
needed to ensure that when sustainable real estate projects are chosen 
through upfront design, there is a specific understanding of what improve-
ment in net impacts are likely and possible, perhaps even from a scenarios 
perspective, including the better financial outcomes which result from bet-
ter design choices.

The Rocky Mountain Institute (RMI) has seen all this as well, and is an 
example of an organization working diligently and thoughtfully to increase 
efficiency solutions being deployed, including through more efficient 
cooling and building functionality. RMI, which has long worked in China 
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and increasingly as well in India where climate solutions are being imple-
mented rapidly, sees that 35% of global energy is consumed by buildings, 
and 60% of consumed energy occurs in buildings, so the potential is clear. 
They aim to reduce energy consumption in buildings by 390 trillion BTUs 
(British thermal units) in the US alone, the equivalent of decommission-
ing 17 coal power plants.4

Better standards are also needed on the financing side of building effi-
ciency, with some early examples of energy efficiency financing being 
achieved by the green banks and infrastructure banks in states such as 
Connecticut, Rhode Island and New York, and in Europe surrounding 
groups such as Energy Efficiency Financial Institutions Group (EEFIG) 
and their new underwriting toolkit,5 but as per Chap. 5, much more work 
is needed in Europe on this basis.

Region by region, more and better work is happening, such as Siemens 
rebuilding Cairo,6 cities banding together to fight climate change,7 cities 
creating benchmarking ordinances8 and otherwise creating positive envi-
ronments for new building design and related technological improvement.

Yet we lack a true and robust picture of what is necessary of buildings 
on a global basis. What would be really helpful is a roadmap of what we 
need to do and should do in each category of building by region (and by 
category of owner as well given the significant percentage of family owned 
building empires doing arguably not enough on this subject in cities such 
as New York).

We hope that this text starts to provide a roadmap of the many strate-
gies that need to run in parallel to achieve the sustainable real estate sector 
we now know we can achieve. It can only be achieved through will, intent, 
design, and successful implementation. We hope to have at least started on 
this path with this effort.

4 https://www.rmi.org/our-work/buildings/.
5 http://www.unepfi.org/wordpress/wp-content/uploads/2017/06/EEFIG_

Underwriting_Toolkit_June_2017.pdf.
6 https://www.siemens.com/eg/en/home/company/topic-areas/egypt-megaproject.

html.
7 http://www.c40.org/.
8 http://www.phillymag.com/property/2017/07/11/philly-just-misses-the-top-10- 

for-green-building/.
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