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ABSTRACT

This paper examines the adaptive strategies and capacities of real estate firms in
New York City in the face of climate change and the increased probability of per
occurrence risk of urban flooding. Built upon an initial technical survey of post-Sandy
flood responses, the research attempts to shed light on how and why firms of are
strategically approaching the aforementioned risks—if at all. Through the utilization
of a multi-criteria adaptive capacity model built upon an interrelation of awareness,
strategy and observed decision space(s), the paper is presented as a meta-analysis
of six (6) case studies which seek to identify what and how internal and external
influences are shaping the actions and strategies of firms. The article attempts to
evaluate the propositions that: (A) firms with observable climate adaptive strategies
have undertaken an ex post strategies which are principally driven by known and
immediate risks to the firms’ financial bottom line; (B) firm strategies attribute little to
no influence in their decisions to external or delayed costs and/or impacts relating
to social and environmental impacts which are indirect to the current or anticipated
operations of their firms; and, (C) firms with the comparatively most robust adaptive
capacities will be those who: (i) are most aware of their vulnerabilities; and, (i) are
themselves comparatively more vulnerable to the immediate risks associated with
flooding and climate change. The paper concludes by finding that the results of the
cases studies are largely consistent with the propositions.
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I. INTRODUCTION

On October 29, 2012, Hurricane
Sandy’s (Sandy) storm surge inundated
coastal areas of New York City (NYC)
causing $19 billion dollars in property
damage and killing 43 people."” More
than 12,000 structures—accounting for
more than 70,000 residential units—were
flooded and over 900 structures were
destroyed.? A survey conducted as part
of the research for this article identified
an estimated $950 million dollars of
repairs in private commercial real estate
alone. A majority of these costs being
attributable to dry flood proofing and the
placement of critical building systems on
higher floors.® Despite the tremendous
damage and loss of life, Sandy’s
strength in the NYC metropolitan area
was that of a mere tropical storm and not
a hurricane.*

While the impact of the storm
caught many in the public and in the
real estate industry by surprise, the
storm fit squarely within expected
maximum probable losses modeled
by the insurance industry.® Had Sandy
hit the area as a true hurricane, the
potential insured losses in property,
casualty and business interruption could

have been three to five times greater.®
Unfortunately, the city and the insurance
industry now cite the probability
occurrence of a Sandy like storm at one
in every seventy years.” To compound
the risk, sea level rise in NYC has been
projected to be as high as 3 feet in the
next fifty years and almost 8 feet in the
next one hundred years.® This additional
sea level rise would mean that a $19
billion dollar loss in 2012 could be a $35
billion dollar loss in 50 years and a $90
billion dollar loss in 100 years.® While the
exact numbers relating to the estimated
losses from sea level rise alone have not
been made public by NYC, preliminary
research estimates that the commercial
real estate losses in just the iconic
Lower Manhattan business district alone
could exceed $15 billion dollars if left
unmitigated from sea level rise over the
next century.

Without regard to the existence of
a causal relationship between climate
change and the increased frequency
and intensity of storm activity in the NYC
region, there is little doubt among city
policy makers and the insurance industry
that the complex modern urban systems
of NYC have not yet been fully tested
under the weight of a storm which will

"Mayor’s Office of the City of New York, Report of the Special Initiative for Rebuilding and Resiliency (SIRR)(June 11, 2013) pg. 13.

2Federal Emergency Management Agency, MOTF-Hurricane Sandy Impact Analysis (June 21, 2013).

SEstimated losses are based on building surveys, interviews and costs estimates from filed building permits. Losses do not include the
loss of economic productivity on higher floors which are now the site of relocated building systems including electrical distribution boards,

communications systems and other critical operations systems

“Eric S. Blake, Todd B. Kimberlain, Robert J. Berg and John P. Cangialo, Tropical Cyclone Report, Hurricane Sandy (AL182012), National

Hurricane Center (February 13, 2013) pg. 139

®Interview of Andrew Castaldi, Head of Catastrophic Perils, Swiss RE Americas (October 18, 2013).
‘Interview of Joseph Gunset, General Counsel, Llyod's America (October 18, 2013)

"See Footnote 1, at pg. 34. (SIRR)

8New York City Panel on Climate Change (NPCC), Climate Risk Information 2013: Observations, Climate Change Projections, and Maps

(2013).
°Dollars are in present value (PV) to 2012 dollars; see Footnote 7

""New York City Panel on Climate Change (NPCC), Climate Change Adaptation in New York City: Building a Risk Management Response,

ANNALS OF THE NEW YORK ACADEMY OF SCIENCE, Vol. 1196 (2010).
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inevitably strike.’® Risks also arise from
smaller storms and rain events which will
be amplified by the expected occurrence
of sea level rise. As NYC shifts its public
focus from climate mitigation to broader
notions of adaptation, the question
arises as to the modality and capacity of
the private sector to adapt to significant
risks stemmming from climate change and
coastal storms. While much focus after
the storm has been on the resiliency of
households and residential real estate
given the larger aggregate impacts,
very little is known about the activities
and strategies of the commercial real
estate (CRE) sector which is critical to
the broader notions of urban resiliency,
particularly as it relates to the continuity
of economic productivity.

In Smit et al’s “Anatomy of
Adaptation” (2001), the authors cite
three critical questions for evaluating the
existence of a climate change strategy:
() adapt to what?; (i) who or what
adapts?; and, (iii) how does adaptation
occur? Simply stated, the answer to the
first question is the risk of urban flooding
either gradually or through storm surge
at some unknown point in the future.
The answer to the second and third
questions are the object of this research.

CURE.

Il. PROPOSITIONS

Despite  the magnitude and
relevance of the vulnerability,
scholarship has largely neglected to
address questions of if, how, when
and why the CRE sector is adapting
to the risks associated with climate
change—notably urban flooding. As
applied herein, adaptation “involve[s]
both building adaptive capacity thereby
increasing the ability of individuals,
groups, or organizations to adapt to
changes, and implementing adaptation
decisions, i.e., transforming that capacity
into action.” (Adger, et al.,, 2005). By
focusing on adaptive capacity, this
article attempts to reframe and answer
these questions through the meta-
analysis of the individual case study of
the adaptive capacity of 6 commercial
real estate firms operating in NYC. These
case studies were undertaken to test
three propositions:

A. Real estate firms with
observable climate adaptive
strategies have undertaken an
ex post adaptation strategies
and interventions which are
primarily driven by known and
immediate risks to the firms’
financial bottom line.



B. Real estate firms with
observable climate adaptive
strategies attribute little to no
influence in their decisions to
external or delayed costs and/
or impacts relating to social and
environmental impacts which
are indirect to the current or
anticipated operations of their
firms.

C. Real estate firms with the
comparatively most  robust
adaptive capacities will be
those who: (i) are most aware of
their vulnerabilities; and, (i) are
themselves comparatively more
vulnerable to the immediate
risks associated with flooding.

However, given the historic
reputation of the CRE sector to slowly
adopt to new construction, operations
and management processes and
techniques (Linneman, 1997; Miller
et al, 2009), propositions A and B are
premised on the theory that the dominant
factor in advancing adaptation is the
anticipated tendency of firms to seek an
equilibrium of costs and revenue in an
immediate time horizon (Fankhauser, et
al., 1999). What is less well understood
is the extent to which this tendency
is driven by direct private market
influences from insurance companies,

institutional investors, lenders, tenants
or from any other external influences.

The reasons for this disassociation
between internal and external influences
could be attributable to the speculative
and intangible nature, extent and
occurrence of the potential negative
effects. The counter argument—
to be inversely evaluated through
Proposition B—is that a certain
awareness of the sensitivities to larger
social, environmental and political
considerations is critical to maintaining
long-term demand for their products.
By evaluating the aforementioned
propositions, there rests an opportunity
to advance an understanding among
private and public built environment
actors as to not only how but why firms
frame and act upon the uncertainty
associated with the risks cited herein
as a matter of risk-adjusted actions and
strategies (Hallegatte, 2009).

The fundamental intent of this
research is to question the existence or
extent to which CRE firm adaptation is
reactive (ex post) or proactive. Published
scholarship has begun to explore the
varying modalities of adaptation of
business organizations in a variety of
fields, with agriculture (Smit et al., 1996;
Rosenzweig, 1997, et. seq.; Smithers,
et al.,, 2001; Yang, et. al, 2007); water
management (Arnell 1999, 2006; Subak,
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2000; Berkhout, 2004; Horbulyk, 2005);
and, energy (Huang, et al, 2005;
Bansal, et al., 2008; Kichham, 2008)
dominating the literature with over 54
published cases (Nitkin, et al. (2009).
With exception to Hertin, et al. (2003) and
specific to the CRE sector, only building
and construction subsectors have been
explored within the built environment
(Graves, et al., 2002; Hertin, et al., 2003;
Shimoda, 2003; Hasegawa, 2004; Milne,
2004; Liso, 2006; Shipworth, 2007) and
much of this work has been focused on
managing technology and change in
construction and/or design processes.

However, Hertin, et al., highlighted
a central debate in the scholarship
between one camp that views adaptation
of business organizations as a process
of economic and financial optimization
(Mehndelsohn et al., 1994; Mendelsohn,
2000) and another camp which rejects
optimization as impractical and as-such
frames adaptation through the lens of
external social and political complexities
(Schneider et al., 2000; Kandlikar and
Risbey, 2000). While Propositions A
and B do not literally opine as to a pure
application of mathematical optimization
acknowledging  that  management
decision of firms are invariably a matter
of multi-criteria evaluation, it does draw a
closer rhetorical analogy to ‘optimization’
than those lines of scholarship which
focus on a diverse set of external values

within a complex multi-criteria analysis.
To the contrary, this research attempts
to draw some resolution between the
two camps by evaluating the existence
of financial ‘optimization” as a dominant
consideration within the context of a

continuous  multi-criteria  framework

discussed in Section V.

lll. RESEARCH DESIGN &
METHODOLOGY

The research design is based on
a qualitative case study of individual
CRE firms in NYC. This sector specific
case study is more specifically a meta-
analysis of 6 individual case studies of
CRE firms (Yin, 2003; Ford, et al., 2010).
The diversity of the cases highlights
an intention to create a generalized

""Tom Shachtman, Skyscrarer Dreams: THE GReaT ReaL EsTaTe DynasTies OF New York (iUniverse 2001).
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understanding of a single sector with
similar market and institutional based
rules—although the firms themselves
vary by size, activites and relative
vulnerability within CRE. The firms are
anonymously identified as L1-3, for
the large firms, and S1-3, for the small
firms, in order to protect the proprietary
interests of the firms. Half of the firms are
characterized as large in terms of both
organizational and capitalization. The
other half are comparatively smaller on
both accounts and are considered ‘family
offices.”” Together the firms represent
an estimated 42 million square feet (SF)
in their portfolios with an estimated 75
thousand total housing units. Roughly
half of the total space is located within
the study area of metropolitan NYC.
Specific to the study area, the larger
firms each represent nearly 5.9 million SF
of commercial space alone. The average
portfolio size of the smaller family office
firms is just over a half-million square
meters.

Table 1: Firm Characteristics

The firms were selected in part due
to their disproportionate market share
for the large firms and for their noted
history of successful multigenerational
enterprise for the smaller family firms.
The division and classification between
large and small family offices also
reflects the general representation of
NYC real estate companies. However,
the size of the firms is not independently
relevant, except that the output variable
(i) and the input variable (ii) in Proposition
C are more readily measurable within
the context of the comparative size
of organizational structures relative to
the firm’s awareness and ability to act
on said awareness as defined in the
following sections. However, specific
to size, no claim is made as to the
representative nature of the sample from
the cross-section of the industry at-large
within the metropolitan area. However,
it was deemed important for purposes
of comparison and generalizability to

Large Firms Public/Private Portfolio At-Risk Portfolio Specialization
L1 Private High Residential, Office
L2 Public Low Office, Residential

L3

Public

Medium

Office, Retail

Small-Mid Sized Firms

S1 Private High Commerical, Other
S2 Private Medium Residential, Office
S3 Private Low Residential, Retail
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include varying sized firms with varying
organizational structures.

The same intent was rationalized for
inclusion of a diverse level of vulnerability
of subject firms, wherein the intent at
the outset was to have at least one pre-
determined highly vulnerable firm per
size category. This final selection criterion
was based on the desire to achieve
diversity per category for those portfolios
which are at-risk to urban flooding,
as determined independently by the
researcher. Having some representative
diversity as per vulnerable firms is
independently relevant to the extent that
statement (ii) in Proposition C requires
some comparison of vulnerability to
confirm or falsify. Finally, some firms
were biased in their selection based
on the investigator's existing personal
and/or professional relationships, as
said firms presented an opportunity for
greater accessibility.

In terms of the degree to which firm
portfolios are at risk from either being
flooded or from interruption in business
operations from flooding, the research
process included an independent
evaluation of portfolio risk. The metric
also includes those buildings which
are not in physical risk of being flood
but their operations are dependent on
urban services which are themselves
susceptible to flooding. A low level of

CURE.

risk is between 0-20% of the portfolio; a
moderate level is between 20-49%; and,
a high level is 50% or greater is at risk.
This is a relative and simplified means
to represent the degree of portfolio risk.
Risk is either from uninsured casualty
losses or from loss of revenue in the
interruption of service. Likewise, the
calculation does not include risks from
debt or equity investments in either other
non-controlled real estate or non-real
estate assets. However, this simplified
metric was a useful and a practical way
for managers to reference immediate
and known risks over the course of the
interviews.

Data collection for each firm was
collected with two different methods.
First, firms were asked to undertake
a systematic and  consolidated
survey of their post-Sandy activities
to identify specific interventions and
costs associated with Sandy flooding.
The survey was based on based on
standard building assessment for
flooding utilized by the American
Society for Civil Engineers (2010). The
survey was amended to cover building
systems damage, flood response,
drying process, health & safety issues
and flood resistant design & technology.
The purpose of the survey was: (i) to
advance an independent understanding
of how large commercial buildings are
susceptible to flooding and the extent



to which these vulnerabilities impose
direct and indirect costs; and, (i) to
give context to the range of decisions
undertaken within each firm and by and
between various intra-organizational
actors. While the data from the survey
does not independently advance the
testing of the propositions, the data
would later partially validate that the
identity and selection of individuals
selected for interviews, as well as the
data collected from the interviews.

To provide additional context
to the data collected in the surveys.
Vulnerable properties were mapped in
GIS to evaluate relative values and other
geophysical risks. For projects currently
undergoing planning and development,
public local land use filings were
reviewed to evaluate consistency with
stated actions and intentions. Overall,
the independent data  collection
undertaken herein over the entirety of
the project was used to triangulate data
collected in subsequent interviews in
terms of validation and interpretation of
said data (Howe, 2012). The simulation
modeling and the survey provided the
initial  foundation for advancing the
preparation of the core method for data

collection:  semi-structured interviews
(Wengraf, 2001).

Semi-structured  interviews  took
place over two phases. The first

phase was within the first 3 months of

Sandy while most firms were in their
middle of the responsive actions. The
second phase occurred leading up
to the anniversary of Sandy, which
allowed actors time to process the
new policies, regulations and market
activities. Although the exact title may
vary, interviews were first conducted with
the chief executive and were generally
followed by heads of asset management
and design & engineering. Subsequent
non-sequential interviews were made
within risk departments for those firms
who had dedicated risk managers, as
well as a number of individuals who
worked onsite as building managers.

The second phase of interviews
was benefited from data collection
from the first phase and from the
independent triangulation of external
documentation cited herein. Both
phases of interviews were ordered in
favor of senior actors being interviewed
first. The reasoning behind this ordering
relates to the modes of awareness and
strategy development discussed further
herein. The triangulation of two phases
of interviews allowed for a dynamic
process which ultimately clarified
data as much as it verified it. The
ongoing nature of the design resulted
in an evaluation and representation
of the case studies not within a
static moment in time but over the ¢
ourse of almost an entire year.
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IV. ADAPTIVE CAPACITY
A. ADAPTIVE CAPACITY MODEL

The model applied hereinto evaluate
adaptive capacity of organizations is
based on the work of Hertin, et al. (2003)
and Berkhout, et al. (2004) and in that
it conceptualizes a dynamic tripartite
relationship between said awareness,
strategy and the spaces of decisions.
The conceptual connective tissues of
this relationship are dependent on the
internal constraints of vulnerability and
resource capacity and the external
institutional  constraints of markets
and regulators, as more particularly
illustrated in Diagram 1 (Fankhauser, et
al., 1999, Arnell, et al., 2006).

This organizational sensitivity is
particularly relevant in the context of
awareness which itself is framework
defined by the beliefs and perceptions,
learning capacities and processes
for detecting signals of change for
both individuals and organizations.
As Fankhauser et al. notes, “it is quite
possible that changes in weather
extremes, such as crossing certain
thresholds will be noticed much earlier
than change in mean climate....
Therefore, weather-sensitive investments
that are made now and that are meant
to remain in function for a couple
of decades should take notice of a

CURE.

possible change in climate.” (1999 at
pg. 71). The authors argue that this
impetus of imposing an ability to take
notice of change (e.g., signal detection)
is important for purposes of managing
the flexibility and adaptability of
investments. A failure to manage these
changes relative to the deployment
of capital runs the risk that, “climate
change will increase the costs of delay
(by reducing performance of existing
capital), [and then] the economic lifetime
and the technical lifetime of capital will
be shortened.” (Id. at pg. 72). Given the
relative long useful of real estate, small
changes in delayed costs, exacerbated
by a lack of awareness, could
significantly impact building investment
economics. This is particularly true in
New York City: (i) where real estate asset
valuation is grossly weighted in favor of
building value over land values; and,
(i) where capitalization rates—which
represent the underlying comparatively
low risk premium—are at global lows.

B. AWARENESS

Citing Graetz, et al. (1997) and
Risbey, et al. (1999), Kandlikar, et al.
(2000) argue in organizational terms,
adaptation is an internally generated
response system which is made of:
(i) signal detection; (ii) evaluation;
(i) decision and response; and, (iv)
feedback. The author’s argue that “[d]



Diagram 1: Framework for Adaptive Capacity of For-Profit Real Estate Organizations
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Source: Adapted from Berkhourt (2003); Hertin, et al. (2003); Arnell, et al. (2006); Frankheasuser, et al. (1999)

ecision-makers with an operational
focus on different temporal and spatial
scales will tend to define singal[s] in
terms of processes they can observe at
their characteristic scales of attention.
Adaptation is dependent on the detection
of a recognizable signal—if a signal is
not detected, there will be no response.”
(Id.) Therefore, measuring relative signal
detection at the level of decision-makers
in terms of their individual observations
is critical to understanding the entire
adaptive response pattern.

Specific to the model utilized herein,
Kandilkar’s et al.’s perspective of signal
detection is expanded to include both
an individual’s belief and her capacity to
learn. Likewise, signal detection in this

model is defined slightly differently to
account for an organization’s structure
and processes which seek and/or record
signals and filter signals from noise. To
this end, the model attempts to account
for a learning capacity of both individuals
and the organization. Hertin et al. (2003)
further classify signals as direct and
indirect impacts—with indirect impacts
being those attributable to regulations
and/or markets. This distinction s
applicable to both individual awareness
and organizational signal detection.
In modeling the dynamics of belief for
adaptation in business organizations,
Bleda and Shakley (2007) expand on the
notion of direct and indirect experience
as a matter of individual belief. With
reference to the authors’” model, the
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measured  factors  of  perceived
experience, belief in climate change
causality and timing are extrapolated for
inclusion in the measuring of individual
awareness, as listed in Table 2. The
authors’ also give recognition to the
distinction between perceptions (i.e.,
superficial experiences based on current
information bounded by time and place)
and beliefs (i.e., deep convictions based
on past information crossing time and
place) which are reflected in this model
wherein  questions/factors  attempt
to distinguish between beliefs (e.g.,
political philosophy) and perceptions
(e.g., vulnerability).

While understanding beliefs and
perceptions are important, these
elements change with time and
experience and measuring the capacity

CURE.

to learn is critical to understanding
overall awareness. Learning capacity
is applicable to both individuals and
to the organization and is predicated
on a number of operationalized
measurements. The degree and type
of educational background of various
interviewees is critical to understanding
an overall level of competency in a
variety of fields, including those fields
which may require a higher than normal
technical facility. However, education
is not in and of itself a determinant of
a learning capacity, but it does speak
to a baseline allocation of human
capital. Inquiring to the types, if any, of
professional membership organizations,
external data services and literature one
avails to is valuable for understanding
the sourcing of external signals. Finally,
measuring the extent to which third
parties have or do provide external review
is useful for understanding a present
capacity to reflect on organizational
operations and communications which
might be sensitive to signal detection but
otherwise unacknowledged internally.

Finally, organizational signal
detection is measured by the extent
to which the organization devotes
human and organizational resources
to detecting and filtering signals. This
prong of the analysis is dependent on
both individual beliefs and perceptions
and leamning capacity. Likewise, the
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Table 2. Measured Factors of Awareness

Organizational Signal Detection

Designated Processes Designated Personnel Ex‘ternaI‘ Market Signal Physical Detection
Relationships Detection Process Process

Individual Beliefs & Perceptions

) Causality of Flooding to Perceived - ) )
Management Philosophy Climate Change Vulnerability Timing of Flood Risk

Learning Capacity

Education Background Professional Membership

Literature Reviewed

Training External Review

latter are informed and advanced by
the former in this dynamic relationship.
Measuring external relationships for
sourcing information and as well as
existing and prior modalities for detecting
and filtering market based signals is
also insightful for understanding the
nature and depth of information flows.
When conceptualizing each of the
three factors as a dynamic process
which is constantly in flux, the static
measurement in two phases over the
course of almost a year, allows potential
insight into the capacity to identify and
process the meaning and implications
of climate change and urban flooding.

C. STRATEGY AND SPACES OF
DECISIONS

While it is one thing to observe
the existence of a strategy, it has been
argued that it is too premature to
evaluate the strategy given the slow

pace of change relative to the pace of
business decisions (Weinhofer and
Busch, 2013). This is particularly true
given the long useful life of real estate
assets. However, this papers seeks to
measure robustness of strategy—not
whether the strategy meets theoretical
evaluatory criteria such as effectiveness,
efficiency, equity and legitimacy (Adger
et al., 2005). Only at a point in time in
the future will researchers be able to
evaluate such considerations. Specific
to this research, that point in time could
very well be the next occurrence of a
storm event similar to the scale of Sandy.

Robustness is defined as a
“measure of useful flexibility maintained
by a decision, [whose] characteristics. ..
make it a suitable criterion for sequential
decision-making under conditions of
uncertaintity...It reflects the sequential
nature of decision-making by placing
less emphasis on the on the plan, but
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Table 3: Identifying and Classifying Strategies for Urban Flooding and Climate Change

Safety

Reduced Decision Positive Synergies with Mitigation &

Adaptation Measures No Regret Strategy Reversible/Flexible Margins Soft Strategy Horizon Sustainabllity
Flood Proofing an Old Building (+) (+) (++)
Infrastructure Improvements (+) (+) (++)
Restrictive Land Acquisitions )
Low-Cost Flood Barriers (+) ) (+)

Share Risk

Transfer Risk

Corporate Risk Management (++)

Lower Quality Assets

Evacuation

= Option yields ben
enefits if

h or without climate change and flooding.
ding. climate cl

ot with inundation from ¢

ption yields loss without occurrence of cliamte change or flooding

more on the continuous process of
planning.” (Rosenhead et al., 1972). To
identify and qualitatively classify degrees
of robustness, this model builds off of the
work of Hallegate (2009) which identifies
an economic range of strategies, as
more particularly identified in Table 3.

The final prong of the model is
the space of decisions from which an
organization can adapt in technical,
commercial, financial and informational
terms (Hertin et al., 2003). As listed
in Table 3, the range of options for
urban flooding and the potential from
inundation from climate change is
relatively limited. Those measures in
Table 3 represent the entire space
of decisions and options cited by
interviewees. As such, strategies (or,
non-strategies) of firms will be evaluated
in terms of their robustness based
on the diversity of strategies and the
total number of adaptation measures.
It is argued that a true monetization
of measures based on probability

CURE.

and nature of occurrence is still too
speculative—particularly as it relates to
the time value of money. However, the
model does account for the possibility
that  conventional  corporate  risk
management techniques, which would
attempt to monetize measures based on
probability, is itself a potential measure
of adaptation. In particular, it could be
argued that such an application is also
directly related to the organizational level
capacity for signal detection as well.
However, there is a counter argument
that the risk management department
could represent an internal institution
which is just as likely to hamper
adaptation to the extent that the formal
tools of risk management are grounded
in historical data which cannot account
of the novelty of climate change related
stimuli.

In returning to the Hallegate's
strategies (2009), as modified in Table
3, it should be noted that each of the
strategies is identified as either: (i)

12
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(++) yielding a positive benefit with or
without flooding and climate change; (ii)
(+) yielding a benefit if flooding but not
inundation from climate change; or, (iii)
(-) yields a loss without climate change
or flooding. Therefore, it is assumed in
all three scenarios that urban flooding
may not necessarily happen within the
useful life of the real estate assets. The
first classification of strategy is the ‘No-
Regret’ scenario wherein actions taken
have the potential to yield a benefit even
if climate change does not happen.
‘Reversible Strategies’ are those that
implement a technology which is flexible
and accretive. Therefore, if facts dictate
a discontinuance of an intervention, it
would have a marginal financial cost.
A good example cited by Hallegate is
temporary flood protection which has a
low capital cost and can be built upon
and modified in the future for changing
conditions. The ‘Safety Margin’ strategy
is similar to the Reversible Strategy
in that is has a low marginal cost, but
this strategy is undertaken to reduce
vulnerability and not to eliminate it
(i.e., create a margin of safety). ‘Soft
Strategies’ are those that utilize financial
and institutional resources to manage
risk. The clearest example of a soft
strategy is the sharing of risks through
financial partnerships or the transfer of
risks through insurance. ‘Strategies that
Reduce Decision-making Horizons’ are
those that reduce the useful life of an

i

asset or an investment. An example of
this strategy may be to build lower-quality
buildings in areas which are highly
vulnerable to flooding. Finally, Hallegate
acknowledges that there may very well
be both positive and negative synergies
between adaption and mitigation and/or
sustainability goals. However, strategies
that offer a net positive synergy may
very well yield benefits regardless of the
occurrence of climate change.

Each of these strategies offers
varying level of robustness in terms of
potential effect, cost and flexibility. While
the adaptation measures identified in
Table 3 are not exhaustive, they do cover
a wide range of potential options. It is
also possible for a measure to fall under
different types of strategies with different
cost-benefit  calculations  depending
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on the intent of the intervention. Flood
proofing new and old buildings and
upgrading infrastructure could offer a
No-Regret strategy or Margin of Safety
strategy depending on the reliability and
flexibility of the technical interventions.
Yet, all could offer potentially net
positive synergies with mitigation and
sustainability in terms of promoting
operational efficiency. Likewise,
sharing, transferring and managing
risk all are soft strategies that offer
the opportunity of vyielding benefits.
In this sense, it demonstrates that the
private organizations mainstream their
economic logics in the same way the
public sector does (Uittenbroek, 2012).
Although, while one can benefit from
sharing a risk by virtue of sharing a
variety of risks in a legal partnership,
transferring of risks specific to flooding
would require the occurrence of flooding
to yield a benefit. The final grouping of
strategies worth noting are evacuation
(e.g., selling assets in flood zones) and
building lower quality assets wherein
losses—often by virtue of opportunity
costs—may be accrued if flooding or
climate change does not materialize.
Each of these strategies, if identified,
have the potential to measure an overall
level of strategic robustness in either
individual or groups of strategies.

CURE.

V. RESULTS AND
DISCUSSION

A total of 25 individuals were
interviewed across the 6 sample firms.
The intent of each case study was to
determine the overall adaptive capacity
of each firm, in addition to its observable
and stated strategy. The results for each
firm were organized and classified in
order to advance comparisons between
firms. The model utilized herein does not
provide a weighting as to which analytical
prong between awareness, strategy and
space of decisions advances overall
adaptive capacity over and above
another firm with a stronger. As such, the
model is utilized to provide a qualitative
multi-criteria tool  for  evaluating
comparative capacities versus individual
capacities. However, it can be argued
that the study of individual firm capacities
is of limited utility in only discrete terms
without being contextualized to similar
firms under similar conditions.

A. SURVEY RESULTS

As previously mentioned, the Post-
Sandy survey of flooded buildings was
completed by each of the 6 case study
firms. Where necessary, data collected
from interviews either fills in gaps in
or otherwise helped explain selected
answers in the survey. All of the firms,
except Firm B, had buildings flooding
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during Sandy. The survey covered
building damage, flood response, drying
process health & safety issues and flood
resistant design & technology. In total,
21 large scale buildings each exceeding
50,000 SF were reported, with the largest
building containing over a 1,000,000 SF.
The average length of repairs was just
over 2 weeks and the average length
of closure or interruption in service was
approximately 4 weeks. 2 buildings were
still closed over a year following Sandy.
All 21 buildings were self-reported to
be prone to flooding by virtue of their
location and 10 report undertaking
partial flood mitigation measures—all of
which were overwhelmed. The amount
of flooding on the first floor various from
9 inches to 4.5 feet.

The timing and mode of the
insurance response was considered
reasonable and timely across all firms
filing claims. However, the timing for
both inspection and claims procession
varied significantly from 48 hours to
90 days. One large firm and one small
firm each reported in the interviews to
be at least partially self-insured. Where
building inspectors were required,
none of the respondents deemed
there to be a significant interruption in
services. It was reported that the city
required professional certification of
critical systems for buildings prior to
preoccupancy. It was determined in

the interviews that “critical systems”
standards was perceptively a higher
standard than the structural and life-
safety soundness determined by the city
itself.

In terms of damage, the three most
commonly reported damage categories
include electrical system, mechanical
system and elevators. All damaged
electrical  systems required either
cleaning or replacement of the switching
system. 2 buildings who reported
electrical damage also cited significant
telecommunications system damage.
Nearly all of the flooded buildings
subsequently elevated their switching
systems with roughly half of the buildings
cannibalizing rentable space to do so.
Al buildings who elevated electrical
systems provided and/or extended
external connections for promoting
generator capacity. Those respondents
who highlighted damage to elevators
also cited, with exception of one firm,
that the availability of parts and service
was of serious concern. This concern
was also reflected for the repair of
plumbing systems.

Overall drying ranged from several
days to several weeks. All flooded
buildings utilized natural ventilation, fans,
convection drying and dehumidifiers
for drying. Several buildings with
more advanced mechanical systems
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utilized these system to advance the
conventional process. No firms reported
damage from uncontrolled evaporation
or migrating moisture. All buildings, other
than those with solid concrete walls,
who were flooded reported minor mold
growth which occurred within a week
of flooding. The mold was not deemed
to be significant health hazard and was
abated with protective measures such
as gloves, googles and respirators.
All mold was deemed to have been
removed by the end of the remediation
process cited above.

In terms of flood mitigation process
and interventions, all flooded buildings
had their electrical and mechanical
systems shut down prior to flooding. This
was either done by the utility company
or by the firm. This step was cited in
interviews as having mitigated potentially
significant damage from arc flashes
and electrical fires. Roughly half of the
buildings who undertook temporary
short-term interventions, which were
largely ineffective. Sealing MEP rooms
and deployable water barriers were all
overwhelmed. Only one respondent
sealed windows and report mixed results
as to its utility. All respondents have since
given consideration to flood resistant
gypsum and concrete sealant. Two-
thirds of respondents were considering
installing temporary flood barricades.
Concerns relating to installation include

CURE.

negative aesthetic implications, relatively
high costs and operational reliability. No
respondents had purchased andinstalled
barricades at the time of the tabulation of
the survey results.

B. AWARENESS MODEL RESULTS

Specific to the Awareness prong,
the measured perceptions and beliefs
of actors, as described in Table
4, provided a number of insightful
observed phenomenon. First, the
perceived risk to vulnerability of flooding
among executives was consistent with
the initial classifications of portfolio risk
undertaken as part of this research, see
Table 1. Second, the perception of the
executive relating to both vulnerability
and flood risk was largely consistent
with both the asset and risk managers.
This phenomenon is largely unexplained
but could reflect either a consistent
corporate culture relating to risk or just
close working relationship between the
actors wherein junior actors ascribe
to the perceptions of the executive.
However, there is no evidence to
fundamentally support this explanation.

Smaller firms were across the board
perceptively more vulnerability to both
climate change and flooding. This could
reflect the internally assessed limitations
of the size and resources of the firm or
the relative lack of geographical diversity
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in their portfolios. Firm S1, which had
the highest independent measure of
risk, showed remarkable consistency
across actors for perceived level of risk
and almost uniform stated observations.
Firm L1 which also had a predetermined
high relative level of portfolio risk showed
a great deal of perceptive vulnerability to
the occurrence and timing of the flood
risk. The distinction between Firm L1
and Firm S1 as to the timing of the risk is
worth noting, as the smaller firm viewed
the risk as long-term risk which reflected
a larger structural risk to the operations
of the firm. As to the confirmation of
Proposition A, only actors within Firm L2,
including the executives, registered any
operational awareness to climate change
and/or flooding prior to the occurrence of
Hurricane Sandy—hence an argument
in favor of ex post adaptation.

Specific  to  individual  and
organizational learning capacity
described in Table 5, the larger firms
demonstrated a much greater capacity
to learn and reflect on internal and
externally sourced information. This
does not necessarily mean that larger
firms can manage acquired information
more effectively or efficiently—to the
contrary smaller firms may be more agile
in terms acting on information. However,
a capacity to learn is an important metric
for being able to internalize external
information that will inevitable change

CURE.

over the progressive state of climate
change.

Larger firms were also more likely to
conduct external reviews of either their
business operations or their buildings,
although the two firms with the greatest
measure of predetermined and internally
perceived risk did not undertake any
external reviews with any degree of
regularity.. The two most vulnerable firms
also had the greatest level of participation
in  adaptation related professional
memberships both individually and as
an organization. Likewise, actors in the
most vulnerable firms were more likely
to review adaptation related literature.
Overall, large firms and those firms
with the greatest level of vulnerability
possessed the greatest capacity to learn.
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This is consistent with a confirmation of
Proposition C to the extent that a greater
Awareness is indicative of a greater
robustness in terms of adaptive capacity.

In terms of the organizational signal
detection referenced in Table 6, there
again is a great demonstrated disparity
between large and small firms in terms
of resource allocation. All of the large
firms and only the most vulnerable small

firm had processes in place to capture
and process signals relating to changes
in environmental and market risk. These
processes include designated formal
or informal working groups made up of
personnel from a variety of departments.

Again, in partial confirmation of
Proposition C, only the large firms and
the most vulnerable small firm were active
in both governmental and professional

Table 5: Individual and Organizational Learning Capacity

Firm-Actor

Education Background

Professional Membership

Continuing
Education
&Training

Literature Reviewed Externel Review

L2-CEO Non-Technical Yes, Industry Yes, Industry No Yes, Business Operations
L2-Asset Management Technical Yes, Industry Yes, Industry Yes No
L2-Risk-Management Non-Technical Yes, Industry Yes, Industry Yes Yes, Business Operations
L2-Design & Engineering Technical Yes, Adaptation Related Yes, Adaptation Related Yes No
L2- On-site Technical No No No No
L2-Organization N/A Yes, Industry N/A Yes Yes, Business Operations

S1-CEO Technical Yes, Adaptation Related Yes, Adaptation Related No No
S1-Asset Management Non-Technical Yes, Adaptation Related Yes, Adaptation Related No No
S1-Risk-Management Non-Technical No No No No
S1-Design & Engineering N/A N/A N/A N/A N/A
S1- On-site Non-Technical No No No No
S1-Organization N/A Yes, Adaptation Related N/A No No
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Table 6: Summary Results of Organizational Signal Detection

Firm Designated Processes Designated Personnel External Relationships Market Signal Detection Process
L1 Yes No Active Government & Professional Active Market Analytics
L2 Yes Yes Active Government & Professional Occassional Market Analytics
L3 Yes No Active Government & Professional Active Market Analytics
St Yes No Active Government & Professional Occassional Market Analytics
S2 No No Semi-Active Professional QOccassional Market Analytics
S3 No No Semi-Active Professional Occassional Market Analytics

Table 7: Summary Factors for Awareness

Relevance of Beliefs &

Capacity of Organizational Signal

Perceptions eI CEpEey; Detection
L1 Moderate High High
L2 High High Moderate
L3 Low High High
S1 High Moderate High
S2 Moderate Low Low
S3 Low Low Low

external relationship management. The
balance of the small firms participated
indirectly in professional associations
and industry groups, but only in a limited
capacity. External relationships should
be distinguished from the professional
industry factor cited in the learning
capacity analysis to the extent that
external relationships denote an active
role in issue and policy development,
as opposed to the passive role of
the former. In terms of active external
sourcing of information, only two large
firms had active market intelligence
units. While market intelligence is not
the same as intelligence with regard
to risk, it could be argued that the
same processes for advancing market
intelligence could be replicated and

CURE.

modified to accommodate long-term
signal processing specific to larger
environmental risks.

Overall awareness was found to
be the highest in larger firms with the
two most vulnerable firms having the
highest level of awareness. Small firms
possessed a relatively low level of
awareness which is largely attributable
to a lack of resources being allocated to
learning and signal detection. However,
this analysis assumes an equal
weighting between the three categories.
One could argue that firms may be
more agile by virtue of a more rigid
and vertical decision and management
processes which might weight beliefs
and perceptions of executives higher

20



21

than the other two categories. This might
be particularly true in smaller firms which
are family offices and who have a lower
level of awareness but a quicker ability
to act. An additional weakness is that
signals may be lagging signals and that
occurrence of coastal storms in particular
may and do occur without any prior
warning. However, if one views the risks
of climate change and coast flooding
as being more incremental in nature,
then these observations might bear
some validity on the overall awareness
and corresponding adaptive capacity
of any given firm. Finally, there was
very little evidence that greater capacity
for awareness had any impact on the
decisions which were being undertaken
in the advancement of ex post strategy
development. This disconnect reinforces

that the argument for Proposition B in
that external intelligence—even if it was
being cognitively or organizationally
internalized—had  little  effect  on
adaptation decisions and strategies.
However, this doesn't necessarily
exclude the value of the capacity as
information changes and the space
of decisions expands with the pace of
technologicalandfinancialadvancement.

C. STRATEGY AND SPACE OF
DECISIONS MODEL RESULTS

The two final remaining prongs of
the adaptive capacity model utilized
herein relate explicitly to strategy and
the space of decisions and/or options
available for adapting to climate change
and flooding. In Tables 8 through 13,
the entirety of the options for adaptation
collected from the interviews is identified
in each table, whether selected or not.
These options do not represent the
totality of options available for adapting
CRE firms to the risks associated with
climate change and flooding, but only
those identified over the course of the
case studies. Likewise, the extent to
which each option has the potential to
yield benefits or losses is not entirely
known as it relates to the internal logics
of the organization. As such, there may
be un-interviewed actors involved in
the selection of these strategies who
may have an entirely different or more
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nuanced reasons for imposing such
a strategy from those actors who were
subject to interviews. Finally, while the
tables reflect a selection of a particular
set of strategies by the firms, this static
representation does not fully account
for the various stages of implementation
and deliberation of such strategies.
For purpose of selection here, the
strategy need only be under advanced
consideration for implementation.

As previously discussed, strategies
are analyzed by their degree of
robustness which is evaluated by the
depth and diversity of strategies as a
matter of relative flexibility. As graphically

Table 8: Firm L1 Strategies

Adaptation Measures No Regret Strategy Reversible/Flexible

referenced in Tables 8 and 13, the two
most vulnerable firms have both the most
diverse strategies with the most depth,
which partially confirms Proposition C. In
furtherance of the proposition, Firm S1
and L1, which are the absolutely most
vulnerable firms in terms of perceived
and actual risk, have the most depth
in terms of selected strategies. Depth
is qualitatively determined based the
diversity of strategies and on the relative
impact of those strategies on ongoing
and future operations across the portfolio.
For instance, modifying acquisitions
strategy to exclude properties in high
to moderate risk flood zones arguably
may impact a much larger component

Safety Margins Soft Strategy

Reduced Decision Horizon

Fiood Proofing a New Building (+) (+) (+4)
Flood Proofing an Oid Building (+) (+) (++)
(+) (+) (+4)
Restrictive Land Acquisitions (0]
Low-Cost Flood Barriers (+) 0 (+)
Share Risk (++)
Transfer Risk (+)
Corporate Risk (+4) (++)
Lower Quality Assets (6]
Evacuation ) (0]
(+++) = Option yields benefits with or without climate change and flooding.
() = Options yields benefits if urban flooding, but not with inundation from climate change.
(-) = Option yields loss without oceurrence of cliamte change or flooding

Selected Strategy

Table 9: Firm L2 Strategies

Adaptation Measures No Regret Strategy Reversible/Flexible

P
Mi

Safety Margins Soft Strategy Reduced Decision Horizon

Flood Proofing a New Building (+)

(+4)

Fiood Proofing an Old Building (+)

)
(+) (+4)
)

(+)

(++4)

Restrictive Land Acquisitions (0]

Low-Cost Flood Barriers (+) (]

Share Risk

Transfer Risk

Cororate Risk )

Lower Quality Assets

Evacuation

&
(++) = Option yields benefits with or without climate change and flooding.

(+) = Options yields benefits if urban flooding, but not with inundation from climate change.

(-) = Option yields loss without occurrence of cliamte change or flooding

Selected Strategy
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of the portfolio than would retrofitting
existing buildings to be flood proof.

A nuance to the results relates to
properties in Lower Manhattan wherein
interviewees  highlighted the idea
exploring district level financing capacity
to promote two levels of security. The
first level would an integrated flood
protection system (IFPS) and the second
level would be building level flood
proofing. This is an unusual departure
in short-term thinking given that the IFPS
is critical given the projected increase
in sea level rise. One perspective may
argue that this observed perspective
supports the counter argument to

Table 10: Firm L3 Strategies

Proposition B which is that societal
and environmental concerns are not
driving strategy development. However,
because of the physical constraints and
relative vulnerability in Lower Manhattan,
retreat and do-nothing strategies have
extraordinarily high costs which are part
of a terminal calculus that leaves little
other options—a phenomenon which
supports Proposition A. This harsh
reality highlights a larger implication and
perspective on climate change strategy
and real estate. Because real estate
requires land as a part of its various
modes of production and land—not just
the building—is susceptible to absolute
loss, one should conceptually consider

Soft Strategy

Fiood Proofing a New Building (+]

(+) (++4)

Fiood Proofing an Old Building (+)

(+) (++)

(+) ()

Restrictive Land Acquisitions

Low-Cost Flood Barriers (+)

(+)

Share Risk

Transfer Risk

Corporate Risk [e)

Lower Quality Assets

Evacuation

(++) = Option yields benefits with or without climate change and flooding.

(+) = Options yields benefits if urban flooding, but not with inundation from climate change.

(-) = Option yields loss without occurrence of cliamte change o flooding

Selected Strategy

Table 11: Firm S1 Strategies

Flood Proofing a New Building +)

() (++4)

Flood Proofing an Old Building (+)

(+) (++4)

(+) (++)

Restrictive Land Acquisitions 0

Low-Cost Flood Barriers (+) )

(+)

Share Risk

(+4)

Transfer Risk

()

Corporate Risk (++)

(+4)

Lower Quality Assets

©

Evacuation

(0]

(+-+) = Option yields benefits with or without climate change and flooding

(+) = Options yields benefits i urban flooding, but not with inundation from climate change.

() = Option yields loss without occurrence of cliamte change or flooding.

Selected Stralegy
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the distinction between property and real
estate.

An additional grouping of
measures, beyond building flood
proofing, which are part of a common
rational, economic calculus and strategy
are the measures relating to site
evacuation and the production of lower
quality buildings. Both strategies are
predicated on absorbing upfront losses
in lieu of greater and more significant
long-term  losses. However, lower
building quality is really not applicable
but for industrial and some types of
commercial and/or retail uses. Given the
relative productivity of urban land and
highly stringent building codes, there

Table 12: Firm S2 Strategies

Reversible/Flexible

Adaptation Measures

No Regret Strategy

exists little variation or incentive to build
lower quality products in anticipation of
repeated flooding over the useful life
of the asset. To the contrary, evidence
collected in the interviews suggests
that highly vulnerable firms rather invest
more and create an even high quality
building, even if that includes the chance
that the extended life of the building
would extend into the time period where
it would be inundated by sea level rise.
This phenomenon highlights a tension
in the cohesiveness of the propositions
in that it partially supports proposition
C to the extent that highly vulnerable
firms have more robust capacities; but it
is counter to Proposition A in that they

Safety Margins Soft Strategy

Flood Proofing a New Building (+)

+) (++4)

Flood Proofing an Old Building (+)

()

(
(+) (++4)
() (++)

Restrictive Land Acquisitions )

Low-Cost Flood Barriers (+) )

Share Risk

Transfer Risk

Corporate Risk ()

Lower Quay Assets

Evacuation

©)
(++) = Option yields benefits with or without climate change and flooding

(+) = Options yields benefits if urban flooding, but not with inundation from climate change.

(-) = Option yields loss without occurrence of cliamte change or flooding

Selected Strategy

Table 13: Firm S3 Strategies

Adaptation Measures No Regret Strategy Reversible/Flexible

Reduced Decision Horizon

P
Mif

Safety Margins Soft Strategy

Flood Proofing a New Building

() (++)

() (++)

(+) (++)

(
Flood Proofing an OId Building (+)

(

(

Restrictive Land Acquisitions

Low-Cost Flood Barriers

)

Share Risk

Transfer Risk

Corporate Risk )

Lower Qualiy Assets

Evacuation

(+++) = Option yields benefits with or without climate change and flooding

(+) = Options yields benefits if urban flooding, but not with inundation from climate change.

(1) = Option yields loss without occurrence of cliamte change or flooding

Selected Sirategy
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are thinking over the long-term and
not just in terms of immediate financial
‘optimization.” However, one could argue
that this reinforces the confirmation of
Proposition A to the extent that present
value will price in the future value of long-
term interventions—specifically when
continually underwritten over the course
of periodic financing cycles.

The next group of strategies
relate to transferring and spreading of
risk through insurance, partnerships
and the application of corporate risk
management processes. Al firms
registered a comprehensive perspective
on the transfer of irks through
formal insurance products. In partial
confirmation of Proposition C, nearly all
of the firms referenced the spreading
of climate and flood risk to partners,
but only the most vulnerable firm cited
it is a leading factor for considering
partnerships in the future.

The most commonly applied
strategy related to flood proofing of
buildings. While some of the decisions
were based on new government
regulations, all of the owners who
selected these measures cited that
they would have independently
undertaken flood proofing regardless
of the imposition of the regulations.
To this end, most of the regulations
served as enabling the process of

flood proofing and not requiring it.
The limited exceptions for mandatory
requirements being for those buildings
which contained critical systems such
as data centers, operations centers,
hospitals and other institutional uses.
This regulatory bias in favor of enabling
and not enforcing action is consistent
with the Proposition B which proposed,
in part, that public policy considerations
play limited role in influencing the
development of strategy as a matter
of promoting adaptive capacity. When
referenced with the production of SIRR
report and associated strategy for NYC,
almost allinterviewees, exceptthose from
Firm S1, stated that the public strategy
had little bearing on their operations and/
or anticipated costs going forward. The
one caveat relates to those properties
located in Lower Manhattan. The
observations support the confirmation of
Proposition B to the extent that external
political and regulatory influences
played a minor role in firms’ decisions
to undertake flood related interventions.

D. SUMMARY DISCUSSION

In returning to Proposition A, it can
be argued that the results have confirmed
that strategies have been developed ex
post, as all of the firms had given little
to no consideration to immediate or
long-term implications of flooding prior
to Sandy. Thereafter, not a single firm

CURE.



studied had a wait and see or do nothing
strategy. In support of the assertion as to
the dominance of financial ‘optimization’
and with exception to the buildings in
Lower Manhattan who might benefit
from public district level organization
and financing, all other rational and
economic logic were primarily oriented
and minimize costs. While the timeline
towards the incentive to maximize returns
for such equilibrium seeking varied, only
those most at risk framed the process
as a long-term proposition. As it relates
to Proposition B, social, environmental
and public policy considerations had a
marginal stated impact on the various
decisions made or identified to be
made. The process of seeking continual
economic ‘optimization’ was observed
through the recounted deliberations in
those organizations which developed
processes for addressing and managing
the flooding and climate change.

Specific to Proposition B, the
institutional influence relating to the
power of markets and consumer

preferences which had little to no

impact on the strategic decisions cited.
Structured interview questions inquired
as to the state of marketing, post-
occupancy surveys, reported market
conditions, contract terms and a variety
of other considerations which may
directly or indirectly reflect consumer
preferences. This low level of recorded
influence could be due to the relative
short amount of time (12 months)
over which interviews were collected.
Market influences, other than business
interruption insurance, may manifest
themselves over a longer period of
time given the relative long length of
commercial tenancies. Therefore, as
more leases roll-over, there is a chance
that consumer preference may become
more transparent.

With exception to those owners
with  buildings in Lower Manhattan
who were giving consideration to a
districted scaled public-private IFPS,
interviewees were explicit in their
acknowledgment that external social
and  environmental  considerations
were either not within their domain
of consideration or were otherwise

Table 14: Summary Factors for Adaptive Capacity Model

Firm Awareness Robust Strategies Space of Decisions/Options Overall Capacity
L1 High High Low High
L2 High Low Low Moderate
L3 Moderate Low Low Moderate
St High High Low High
S2 Low Low Low Low
S3 Low Low Low Low

CURE.
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minor  considerations.  Interviewees
acknowledged the importance of these
considerations in terms of the long-
term implications of maintaining market
share but they uniformly opined that
such considerations were squarely
within the responsibility of the public
sector, which indirectly reinforces
singular  financial  perspective  of
Proposition A. Interviewees from firms
L1 and all of the small firms argued
in one form or the other that it was a
matter of limited resources in the face
of already burdensome tax liabilities.

Finally, Proposition C was partially
confirmed to the extent that firms L1 and
S1—who had the most risk exposure
and were most aware of their risk—were
ultimately evaluated to have the most
robust adaptive capacity. In terms of
observed strategies, both of these firms
exhibited the most depth in terms of
diversity and impact of their strategies.
Because firms L1 and S1 have relatively
similar financial resources to adapt—as
a percentage of capitalization relative to
their portfolio—and because the existing
technology, market demand and political
will for mitigating flood and climate
risk is relatively constant, the scope of
decisions and options is limited and
equally applicable across the sample.
Overall, compared to other sectors, the
space of decisions/options is relatively
low in quality and diversity in CRE. This

may not be true if the sample were larger
and included small scale commercial
owners and operators with comparatively
fewer resources to limit their options. In
the future, this prong of the model may
provide more meaning and relevance as
an independent measure, but for now
the space of decisions is adjudicated to
be the same across the model. This was
reflected in the lack of novelty across
the interviewees when prompted by
alternative strategies and/or measures
As Table 14 represents, the ultimate
utility of the model was to give equal
weighting to the capacity to be aware
and the degree of robustness for strategy
development and  implementation.
In the future, additional econometric
and quantitative research could be
undertaken to retroactively evaluate
adaption strategies to identify empirical
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justification for internal weighting of
factors. One could argue that awareness
plays a disproportionate role in the
evaluation of capacity based on notions
of leadership and the need to identify a
risk before one could adapt to it. In this
sense, awareness connotes the greatest
degree of flexibility. However, there
exists no empirical evidence to support
the assertion that adaptive capacity
should be disproportionately evaluated
in favor of measures awareness over the
depth of strategies and the spaces of
decisions.

V. CONCLUSION

Evidence collected over this course
of the research tend to support the
first two propositions in that adaption
strategies were ex post and driven
by a definitive economic calculus

made largely irrespective of larger
social, environmental and political
considerations. While the long-term

thinking of the Lower Manhattan owners
deviated from these propositions, there
is a compelling argument that their
motivations could be both short-term and
principally financial in their orientation.
Finally, the results of this research
partially confirm that the most self-aware
and vulnerable firms have developed
the most robust adaptive capacities
as a matter of the implicit flexibility of

CURE.

greater awareness and the depth of
strategies. The two most vulnerable
firms were deemed to have adaptive
capacities which  were discernibly
advanced compared to the other firms.

While the model utilized herein
has proven to be less than complete,
specifically as it relates to a comparative

weighting  of relevance  between
awareness and strategy, it has the
potential to evaluate sector wide

adaptive capacities in the future as
resource allocation of land becomes
more varied if not scare. Research in
the future could address some critical

unanswered questions regarding
the public, private, institutional and
organizational orientations which

advance adaptation and the degree
to which resources will be allocated
toward adapting the entirety of sectors
operating in the built environment. For
now, this research offers the perspective
of a range of firms whose managed built
environment is the home to hundreds of
thousands of residents and workers. The
stakes of adaptation are not the mere
economic life of business organizations
but the continuity of urban systems
which have global implications.

28



29

CURE.



VIl. BIBLIOGRAPHY

Adger, N.W. and Arnell, E. Thompkins, Successful Adaptation to Climate Change
Across Scales, 15 GLosaL ENVIRONMENTAL CHANGE 2, 77 (2005).

American Society of Civil Engineers, Flooded Building Assessment Survey (2010).
Anderson, T. (Ed.), ResiLent Computing SysTems (Collins 1985).

Arrow, K.J., J. Parikh, G. Pillet, M. Grubb, E. Haites, J.C. Hourcade, K. Parikh and

F. Yamin, Decision-making Frameworks for Addressing Climate Change, in CLIMATE
CHANGE 1995 - Economic AND SociaL Dimensions oF Cuimate CHANGE, J.P Bruce, H. Lee
and E.F. Haites (eds.), Contribution of Working Group Ill to the Second Assessment
Report of the Intergovernmental Panel on Climate Change (Cambridge University
Press, 1996).

Bansal, Pratima and Jijun, Gao, AbapTING To CLiMATE CHANGE: THE CASE OF SUNCOR
ENERGY AND THE ALBERTA OIL SANDS (lvey Publishing 2008).

Berkhout, Frans, Hertin, Julia and Arnell, Nigel, Business and Climate Change:
Measuring and Enhancing Adaptive Capacity, Technical Report 11, Tyndall Centre
for Climate Change Research (February 2004).

Bleda, Mercedes and Shackley, Simon, The Dynamics of Belief in Climate Change
and its Risk in Business Organizations, 66 EcoLoaicaL Economics 517 (2008).

Botzen, W.J.W. and van den Bergh, J.C.J.M., Insurance Against Climate Change
and Flooding in the Netherlands: Present, Future, and Comparison with Other
Countries, 28 Risk AnaLysis 2, 413 (2008).

Callan, Victor J., Individual and Organizational Strategies for Coping with
Organizational Change, 7 INT'L J. OF WoRk, HEALTH & ORGaNIzaTIONS 1, 63-75 (1993).

Callan, Victor J. and Celia Dickson, Managerial Coping Strategies During
Organizational Change, 30 Asian PaciFic J. OF Human RESOURCES 4, 47-59 (1993).

CURE. 30



31

Cohen, Steward, Demeritt, David, Robinson, John and Rothman, Dale, Climate
Change and Sustainable Development: Towards Dialogue, 8 GLOBAL ENVIRONMENTAL
CHANGE 4, 341-371 (1998).

Creel, Liz, Ripple Effects: Population and Coastal Regions, Population Reference
Bureau Report (2003).

Dacin, Tina M., Jerry Goodstein and W.R. Scott, Institutional Theory and Institutional
Change: Introduction to the Special Research Forum, 45 THe ACADEMY OF MANAGEMENT
JOURNAL 1, 43 (February 2002).

Donaldson, Lex, THE CoNTINGENCY THEORY OF ORGANIZATIONS (Sage 2001).
Deutsche Bank Group, Investing in Climate Change: One Year On (2009).

Elasser, H. and Burki, R., Climate Change as a Threat to Tourism in the Alps, 20
CumaTte ResearcH 3, 253 (2002).

Fankhauser, Samuel, Smith, Joel B. and Tol, Richard S.J., Weathering Climate
Change: Some Simple Rules to Guide Adaptation Decisions, 30 EcoLoaGicAL
Economics 67-80 (1999).

Ford, James D., Keskietalo, E.C.H., Smith, Tanya, Pearce, Tristan, Berrang-Ford,
Lea, Duerden, Frank and Smit, Barry, Case Study and Analogue methodologies
in Climate Change Vulnerability Research, 1 WILEY INTERDISCIPLINARY ReviEws: CLIMATE
CHANGE 3, 374-392)(2010) pg. 378.

Gossling, Stefan and Hall, Michael C., Uncertainties in Predicting Tourist Flows
Under Scenarios of Climate Change, 79 CumacTic CHANGE 3-4, 163 (2006).

Graetz, D., H. Dowlatabadi, H., Risbey, J. and Kandlikar, M., Applying Frameworks
for Assessing Agricultural Adaptation to Climate Change in Australia, CSIRO EARTH
OBsERVATION RePORT (January 1997).

Graves, H.M and Phillipson, M.C., Planning for Change, 30 BuiLbING RESERACH &
INFORMATION, 2, 143 (2002).

CURE.



Greenwood, R. and C.R. Hinings, Understanding Radical Organizational Change:
Bringing Together the Old and the New Institutionalism, 21 AcAbEmY OF MANAGEMENT
Review 21, 1022-1054 (1996).

Haites, Erik, Climate Change Finance, 11 CumaTe Pouicy 963-969 (2011).

Hallegatte, S., Strategies to Adapt to Uncertain Climate Change, 19 GLosaL
EnvirRoNMENTAL CHANGE 240 (2009).

Hamil, G. and Valikangas L., The Quest for Resilience, 81 Harvarp B. Rev. 9, 52-63,
52 (2003).

Hasegawa, T., Climate Change, Adaptation and Government Policy for the Building
Sector, 32 BuiLbING RESEARCH & INFORMATION 2, 61 (2004).

Hedberg, B., Organizational Stagnation and Choice of Strategy, Working Paper,
International Institute of Management (Berlin 1973).

Hennessy, K.J., Whetton, PH., Walsh, K., Smith K., Hutchinson, J.M. and Sharples,
J., Climate Change Effects on Snow Conditions in Mainland Australia and Adaptation
at Ski Resources Through Snowmaking, 35 CumATE ResearcH 3, 255 (2008).

Hertin, Julia, Berkhout, Frans, Gann David M., and Barlow, James, Climate Change
and the UK Housing Building Sector: Perceptions, Impacts and Adaptive Capacity,
31 Building Research & Information 3-4, 278-290 (2003).

Hofer, Charles W., Towards a Contingency Theory of Business Strategy, 18 ACADEMY
OF MANAGEMENT JOURNAL 4, 784 (1975).

Hoffman, Volker H., Sprengel, Ziegler, Andreas, Kolb, Matthias and Abegg, Bruno,
Determinants of Corporate Adaptation to Climate Change in Winter Tourism: An
Econometric Analysis, 19 GLoBAL ENVIRONMENTAL CHANGE 256-264 (2009).

Holling, C.S., Resilience and Stability of Ecological Systems, 4 ANNUAL Rev. OF
EcoLoGy AND SysTemaTICS, 1-23 (1973).

T.M. Horbulyk, Markets, Policy and the Allocation of Water Resources Among
Sectors: Constraints and Opportunities, 30 CanaDIAN WATER RESOURCES JOURNAL, 1, 55
(2005).

CURE.

32



33

Y.F. Huang, G.H. Huang, Z. Hu, I. Magsood and A. Chakma, Development of an
Expert Systern for Tracking the Public’s Perception to Climate-Change Impacts on
Petroleurn Industry, 29 ExPERT SysTEMS APPLICATIONS 4, 817 (2005).

Hurd, B., Callaway, J., Kirshen, P and Smith, J., Economic Effects of Climate
Change on U.S. Water Resources, in R. Mendelsohn and J. Newmann (eds.), THE
ImpacT oF CLimATE CHANGE ON THE U.S. Economy (Cambridge University Press 1997).

Goklany, I.M., A Climate Change Policy for the Short and Medium Term: Stabilization
or Adaptation?,”16 ENErGY & ENVIRONMENT,667-680 (2005).

IPCC-a, Climate Change 2007: Impacts, Adaptation and Vulnerability (Cambridge
Press 2007).

IPCC-b, Climate Change 2007: 18.1.2 Differences, Similarities and
Complementarities between Adaptation and Climate Change (Cambridge Press
2007).

IPCC-c, Climate Change 2007: TS 5.2 Interrelationships between Adaptation and
Mitigation (Cambridge Press 2007).

Kandlikar, Milind and Risbey, James, Agricultural Impacts of Climate Change: If
Adaptation is the Answer, What is the Question?, 45 CumacTtic CHANGE 529 (2000).

Kickham, V.F., Lighting the Way, 97 INnpusTrIAL DisTriBuTION 11, 36 (2008).
Klein, Richard, Schipper, E. Lisa and Suraje Dessai, Integrating Mitigation and
Adaption into Climate and Development Policy: Three Research Questions, Tyndall

Centre Working Paper No. 40 (November 2003).

Laprie, Jean-Claude, From Dependability to Resilience, Working Paper University of
Toulouse LAAS-CNRS (2008).

Lazarus, Richard S. and Susan Folkman, Stress, AppraisaL, AND CorING (Springer
1984).

Leavitt, H.J. and Bahrami, H., ManaGgeriAL PsycHoLogy (University of Chicago Press
1988).

CURE.



Lee, Amy V., Vargo, John, and Seville, Erica, Developing a Tool to Measure and
Compare Organizations’ Resilience, 14 NATURAL Hazarps Review 29 (2013)

Lempert, R.J. and Shlesinger, M.E., Robust Strategies for Abating Climate Change,
45 CumaTe CHANGE 3-4, 387-401 (2000).

Linneman, Peter, The Forces Changing the Real Estate Industry Forever, THE
WhaRrTON REAL ESTATE Review (January 1997).

Liso, K.R., Integrated Approach to Risk Management of Future Climate Change
Impacts, 34 BuiLDING RESEARCH & INFORMATION 1, 1 (2006).

Maniha, J. and Perrow, C., The Reluctant Organization and the Aggressive
Environment, 10 AbMINISTRATIVE SCIENCE QUARTERLY 238 (1965).

McGranahan, Gordon, Balk, Deborh and Anderson, Bridget, The Rising Tide:
Assessing the Risks of Climate Change and Human Settlements in Low Elevation
Coastal Zones, 19 EnviRoNMENT & URrsaNIZATION 1 (April 2007).

McManus, S., Organisational Resilience in New Zealand, Ph.D. Thesis, University of
Canterbury, New Zealand (2008).

Mendelsohn, R., Nordhaus, W., and Shaw, D., The Impact of Global Warming on
Agriculture, a Ricardian Analysis, 84 American Economic Review 753-771 (1994).

Mendelsohn, R. Efficient Adaptation to Climate Change, 45 CumacTic CHANGE 3-4,
583-600 (2000).

Meyer, John W., Reflections on Institutional Theories of Organizations, in R.
Greenwood, et. al, eds., THE SAGe HANDBOOK OF ORGANIZATIONAL INSTITUTIONALISM (Sage
2007).

Miller, Danny and Friesen, Peter H., Momentum and Revolution in Organizational
Adaptation, 23 ACADEMY OF MANAGEMENT JOURNAL, 4, 591 (1980).

Miller, Rex, Strombom, Dean, lammarino, Mark and Black, Bill, THe CoMMERCIAL REAL
Estate RevoLution: NINE TRANSFORMING KEYS TO Lowering CosTs, CutTING WASTE, AND
Driving CHANGE IN A BrRokeN INpusTRY (John Wiley & Sons, Inc. 2009).

CURE.

34



35

Milne, J.,Climate Change, Insurance and the building Sector: Synergies, Conflicts
and Adaptive Capacity, 32 BulLbING ReseARcH & INFORMATION 1, 48 (2004).

David Nitkin, Ryan Foster and Jacqueline Medalye, Business Adaptation to Climate
Change: A Systematic Review of the Literature, Network for Business Sustainability
(2009).

Moomaw, W.R., J.R. Moreira, K. Blok, D.L. Greene, K. Gregory, T. Jaszay, T
Kashiwagi, M. Levine, M. McFarland, N. Siva Prasad, L. Price, H.-H. Rogner, R.
Sims, F. Zhou and P. Zhou, Technological and Economic Potential of Greenhouse
Gas Emission Reduction, in Cumate CHange 2001—MimigaTion, B. Metz, O.
Davidson, R. Swart and J. Pan (eds.), Contribution of Working Group Il to the Third
Assessment Report of the Intergovernmental Panel on Climate Change (Cambridge
University Press 2001).

O’Hare, Paul and White, lan, Deconstructing Resilience: Lessons from Planning
Practice, 28 PLaNNING, PRACTICE & REesearcH 3, 275 (2013).

Peters, T.J. and Watermann, R.H., IN SEArRcH oF ExceLLENT (Profile Books 2004).

Price, A.D.F., and K. Chahal, K., A Strategic Framework for Change Management, 24
ConsTRUCTION MANAGEMENT AND Econowmics 237 (March 2006).

Risbey, J., Kandilikar, M., Dowlatabdi, H. and Graetz, D., Scale, Context and
Decision Making in Agricultural Adaptation to Climate Variability and Change, 4
MITIGATION ADAPATATION STRATEGIES GLOBAL CHANGE 137 (1999).

Rosenhead, Jonathan, Elton, Martin and Gupta, Shiv K., Robustness and Optimality
as Criteria for Strategic Decisions, 23 OPERATIONAL ResEARCH QUARTERLY 4, 413
(December 1972).

Rosenzweig, C., Goldberg, and Mearns, L.O., Mean and Variance Change in
Climate Scenarios: Methods, Agricultural Applications, and Measures of Uncertainty,
35 Cumatic CHANGE 367-396 (1997).

Rother, Kendall and Tatiana Kostova, Organizational Coping with Institutional
Upheaval in Transition, 38 J. OF WoRrLD BusiNess 4, 314-330 (2003).

CURE.



Schneider, S.H., Easterling, W.E., and Means, L.O., Adaptation: Sensitivity to
Natural Variability, Agent Assumptions and Dynamic Climactic Changes, 45
CumacTic CHANGE 203-221 (2000).

Schein, E.H., How Culture Forms, Develops and Changes, in R.H. Kilman, et al.,
Eds., Gaining ConTtroL oF THE CorPORATE CULTURE (Jossey-Bass 1985).

Scott, W.R., INSTITUTIONAL ENVIRONMENTS AND ORGANIZATIONS: STRUCTURAL COMPLEXITY AND
INDIVIDUALISM (Sage 1994).

Scott, W.R., InsTiTuTions AND ORGANIZATIONS, 2nd Ed. (Sage 2001).

Shimoda, Y., Adaptation Measures for Climate Change and Urban Heat Island in
Japan’s Built Environment, 31 BuiLbiNng ResearcH & INFORMATION 3, 222 (2003).

Shipworth, D., The Stern Review: Implications for Construction, 35 BuiLbING RESERACH
& INFORMATION 4, 478 (2007).

Smit, Barry, Burton, lan, Klein, Richard J.T., and Wandel, J., An Anatomy of
Adaptation to Climate Change Variability, 45 CuimacTic CHANGE 223-251 (2000).

Smithers, J. and Blay-Palmer, A., Technology Innovation as a Strategy for Climate
Adaptation in Agriculture, 21 AppLIED GEOGRAPHY 2, 175(2001).

Subak, S., Climate Change Adaptation in the UK Water Industry: Managers’
Perceptions of Past Variability and Future Scenarios, 14 WATER RESOURCES MANAGEMENT
14,137 (2000).

Tol, Richard S. J., Fankhauser, Samuel and Smith, Joel B., The Scope of
Adaptation to Climate Change. What Can We Learn from Impact Literature, 8 GLOBAL
ENVIRONMENTAL CHANGE 2, 109 (1998).

Toth, F.L., M. Mwandosya, C. Carraro, J. Christensen, J. Edmonds, B. Flannery,
C. Gay-Garcia, H. Lee, K.M. Mayer-Abich, E. Nikitin, A. Rahman, R. Richels, Y.
Ruqiu, A. Villavicencio, Y. Wake and J. Weyant, Decision-making Frameworks,

in CumaTeE CHANGE 2001—MimicaTioN, B. Metz, O. Davidson, R. Swart and J. Pan
(eds.), Contribution of Working Group Ill to the Third Assessment Report of the
Intergovernmental Panel on Climate Change (Cambridge University Press, 2001).

CURE.

36



37

Uittenbroek, Caroline J., Leonie B. Janssen-Jansen, Hens A.C. Runhaar,
Mainstreaming Climate Adaptation into Urban Planning: Overcoming Barriers,
Seizing Opportunities and Evaluating the Results in Two Dutch Case Studies,
ReaionaL EnvironMvENTAL CHANGE [DOI 10.1007/s10113-012-0348-8](Spring-Verlag
2012).

UNER Adaptation and Vulnerability to Climate Change: The Role of the Finance
Sector, CEO Briefing (2006).

Vogus, T.J. and K.M. Sutcliffe K.M., Organizational Resilience: Towards a Theory
and Research Agenda, IEEE Int. Conf. on Systems, Man and Cybernetics, Montreal,
Canada (2008)

Weinhofer, Georg and Busch, Timo, Corporate Strategies for Managing Climate
Risks, 22 BUSINESS STRATEGY AND THE ENVIRONMENT 121 (2013).

Weisbrod, M.R., ProbucTivE WORKPLACES: ORGANIZING AND MANAGING DIGNITY, MEANING
AND CommuniTy (Jossey-Bass 1987).

Wengraf, Tom, QuALTATIVE RESEARCH INTERVIEWING (Sage 2001).

Wiggins, Sarah, Climate Change and Environmental Degradation Risk and
Adaptation Assessment, a Tearfund Report (2009).

Woods, D. and Wreathall, J., Stress-strain Plots as a Basis for Assessing System
Resilience, in REmMaINING SENSITIVE To THE PossiBILITY oF FaLURE, E. Hollnagel, et al.,
Eds., Vol. 1, (Ashgate, Surrey, U.K., 2008).

Yang, X, Lin, E., Ma, S., Ju, J., Guo, L., and Xiong W., Adaptation of Agriculture to
Warming in Northeast China, 84 Cumate CHANGE 1, 45 (2007).

Yin, Robert K., Case Stupy ResearcH: DEesigN aND MEeTHODS, 37P EpiTioN (Sage 2003).

CURE.



ARCHIGRAM ON THE MARGINS

As this paper highlights, awareness and communications is key to the development of a robust adaptive capacity. As part of the
2013 Hong Kong Biennale, the Center for Urban Real Estate (CURE.) exhibited a body of work which highlighted the unique risk
of Lower Manhattan to climate change. Through a fictional narrative based on the interpretation of Peter Cook’s Blowout Village
(1966), the exhibition highlighted the relevance of temporary architecture in the face of climate change and natural disasters.
Cook’s work was repurposed as a post-disaster structure for the housing of critical urban institutions. The work was transformed
into an emergency relief product with variable program options ranging from a temporary hospital to a senior housing facility. In
the exhibition, the product was sited in Lower Manhattan where it would ostensibly serve as the Emergency Financial Command
and Control Center for the NYSE and NASDAQ. By maintaining a fictional continuity of operations for the financial services sector,
the product redefined the expansive notions of urban resilience and adaptation that go beyond mere physical flood protection.
Representation of the product also highlighted the financial implications of a radical form of architecture which is simultaneously
feasible and impractical. With a defined sense of insularity to the urban environment, the product underscored the limitations of the
contemporary range of responsive ecological design solutions which have historically given little consideration to the continuity
of urban systems. As represented in the excerpts below, the exhibition highlighted the critical need for public awareness of a
larger urban vulnerability to climate change which has the potential to be mitigated through innovative design and development.
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