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Abstract

Corporate Climate Change Adaptation, Vulnerability and &mwnental Performance in
the United States Ski Resort Industry

This dissertation examines the relationships betwseporate Climate Change
VulnerabilityandAdaptive CapacityandCorporate Environmental Performande
posits that these relationships merit attention besc@ogporate Climate Change
Vulnerability can impact firms through their biophysical environmentsréduce this
form of vulnerability, frms may deploy adaptations tafiect their biophysical
environments in ways that create harm in that domainileé8ly, firms’ Climate Change
Adaptive Capacitynay also lead to negative impacts in that domairauseit reflects
firms’ capacity to reduce their vulnerability. Given thadlgl climate change may, in the
coming decades, significantly alter the environmental comrmarnghich all life
depends, it is important to understand whether firms’ atlapsato the phenomenon can
exacerbate global ecological change.

The study is part of the emerging research aré€xogforate Climate Change
Adaptation Scholarship in this area is currently focused on disaoydow firms reduce
vulnerability via adaptations, and how adaptive capacityshel facilitate the adaptation
process. Scholars have also identified some of fhestgf adaptation strategies and
described some of the internal organizational procekaésihderpin firms’ vulnerability,
adaptive capacity and choice of adaptation strategy.ctiient study aims to extend
this work, first by theorizing how external biophysicatlaaocioeconomic influences can

induce firms to generate impacts in their biophysical an@besoonomic environments,



and then by developing empirical evidence regarding thalsages via quantitative
analysis. The research questions guiding the study are:
1) Do Corporate Climate Change VulnerabilizndAdaptive capacitgignificantly affect
Biophysical Environmental Performart@e
2) And, do firms improve theBocioeconomic Environmental Performahice
compensate for declining levels Biophysical Environmental Performanteat result
from corporate climate change adaptation?

This dissertation makes two additional contributiondieorhanagement literature.
The first is to organizational theory. More specificallyaims to extend resource
dependence theory, by exploring the nature of firmsértamty in accessing critical
ecological resources embedded in their biophysical envirotsm€urrently, resource
dependence theory focuses on explaining corporate agéonptanage resource
dependence on resources that are traded or embedded in amalkestitutional
environments. | argue that this theoretical extensioedgssary to explain climate
change adaptations, because the phenomenon involvesaterpsource dependence
created by ecological phenomena and resources. For thigherdissertation describes
some of the unique mechanisms associatednaithral resource dependence, to
complement the existing resource dependence theory fralwewadrogic.

Second, it addresses calls from scholars of corporat@amental performance
to conduct studies that assess multiple dimensions @bti&ruct simultaneously. This

is important for at least two reasons. First, the@necdotal evidence that some firms

1 Biophysical Environmental Performancefers to the degree to which firms protect or coresecosystems that
comprise their immediate biophysical environments.

2 Socioeconomic Environmental Performamegers to corporate protection of natural resourtcatére traded or
exchange in firms’ market or institutional environments.

Vi



protect the environment in some ways and simultaneousty ihan others. Thus, studies
that assess impacts in only one dimension of environtaatirmance can potentially
yield unreliable results about firms’ overall performanin addition, some scholars
believe that different dimensions of environmental perforoe can be systematically
related. Some firms may perform well in most dimenslmtsause they pursue proactive
environmental strategies. Others may perform well mesdimensions and poorly in
others, because they lack capacity to be comprehengwely, or because they are trying
to compensate for poor performance in one dimension mgdweell in another. By
assessing the impacts of an independent event on muliipénsions of corporate
environmental performance, | will uncover evidence botlrofs comprehensive
environmental performance and of systematic relationsi@pgeen its different
dimensions.

The empirical study of the dissertation is sehm Wnited States ski resort
industry. This industry depends substantially upon climatkpaamy ski resorts have
experiencedorporate Climate Change Vulnerabilityr many years. Thus, the industry
could provide early evidence for the study of corporate térmbhange adaptation.
Conducting the study within a single national industny loa advantageous, because it
provides an element of statistical control with respe@the best available technology to
firms for climate change adaptation, and to federal eguis governing environmental
performance.

Results showed th&orporate Climate Change Vulnerabilily both negatively
related toBiophysical Environmental Performanead positively related to

Socioeconomic Environmental PerformanResults linkingCorporate Climate Change

vii



Adaptive Capacityo Biophysical Environmental Performane&re mixed. Specifically,
Public Ownershigs negatively and significantly related to this dependanable;
however,State EnvironmentalismndRegulator Resource Dependeraze not. In
addition, results linkingorporate Climate Change Adaptive Capataysocioeconomic
Environmental Performancgere also mixed. SpecificalliRegulator Resource
Dependences positively related t&ocioeconomic Environmental Performance

however,State EnvironmentalisndPublic Ownershigare not.
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CHAPTER 1. INTRODUCTION

1.1 Overview

This dissertation studies the effectCairporate Climate Change Vulnerability
andAdaptive Capacitpn Corporate Environmental Performanaethe U.S. ski resort
industry. It is in the research areaGdrporate Climate Change Adaptatiomhich is
concerned with issues related to how firms respond tbitipdysical threats posed by
climate change. Currently, most research in the mamneagediscipline about climate
change is in the area of corporate climate changegatin, rather than adaptation (e.g.
Kolk & Pinkse, 2005; Levy & Egan, 2003; Levy & Rothenberg, 2002; Levya$kK
2002; Pinkse & Kolk, 2009), where scholars have studied fisponeses to risks and
opportunities created by tiesueof climate change. Indeed, the issue of climate ahang
has led to social pressure to reduce greenhouse gas em{&ht@s), industry
voluntary self-regulation programs, new markets andketarpportunities for carbon
friendly business models and technologies, and politmatiests over GHG regulations
(Lash & Wellington, 2007). Scholars have responded wile@nora of studies that have
made sense of these phenomena and contributed to t@volf organizational
theories focused on the evolutions of institutions aodrtelogy.

However, research concerning firm adaptations to thghgical effects of the
phenomenon of climate change on firms is less cumalgstill, the area could become
highly salient for practitioners and scholars, as dientdange’s biophysical effects on all
human systems becomes more pronounced (Hoffman 20@9; IPCC, 2001). To date,
scholars have been able to observe types of adaptatioaye&d@End the organizational

processes that underpin the development and implementétgmiaptation (Berkhout,



Hertin & Gann, 2006; Hoffman et al., 2009; Scott & McBoyle, 2®mjt & Skinner,
2002). In addition, they have identified the critical fastm firms’ business environment
that are associated with adaptation: specifically, valoiéty and adaptive capacity
(Belliveau, Smit & Bradshaw, 2006; Bleda & Shackley, 2008; iMafi et al., 2009).
Corporate Climate Change Vulnerabilitepends on two factors: first, the degree to
which climate change is actually present in firms’esgligeographic environment, or
corporate climate change exposuyamd second, the degree to which firms’ business
models are susceptible to disruption if climate change sgepteorcorporate climate
change sensitivityAdger, 2006; Fussel, 2007; Hoffman et al., 20C®porate Climate
Change Adaptive Capacitgfers both to the forces in firms’ market and insional
environments and firms’ resources and capabilities thaigedkem with flexibility and
capacity to adapt to climate change (Belliveau et al., 2006).

However, while these are fundamental findings, thezenamerous topics that
still need to be addressed, including the focal relatipsstxamined in this study. | posit
that these relationships merit attention because dictainge can affect the ecological
systems on which some business organizations depend&$ifosova, 2001), as well
as the availability of critical ecosystem serviceglusgthem. As a result, the
phenomenon can induce affected firms to alter theiofidee ecosystems that provide
these resources. By implication, corporate climatagk adaptation strategies could
potentially improve the prospects for corporate sustdithabr lead to more
environmental harm (Costanza & Daly, 1992; Pogutz & Winn, 200t & Pilifosova,
2001; Spittlehouse &Stewart, 2003; Straussfogel, 2006). Sincetelohange is already

altering the environmental commons on which all humatesys depend, it is important



to understand whether business responses to the phenomeaeerbating the

problems associated with global ecological change (Wiiah,e2010)

1.2 Description of the Phenomenon
Forms of climate change vulnerability and adaptive cépttat are associated

with firms’ relationships with their biophysical environnte are most likely relevant to
firms in renewable natural resource industries, su@ggdsulture, commercial fishing,
forestry, hydro-electric power generation and tourigr€C, 2001; Straussfogel, 2006;
WTO, 2003). Firms in these industries depend substantialgcosystem services
provisioned directly by the natural environment, becausethesources are core
components of their business models. Climate changevi@sa threat to firms with
ecosystem service resource dependence when it undermireeofystems that provide
these services (Straussfogel, 2006). For example, itrezsig had the following
impacts:

In the forestry industry, it has enabled pine bark beetidgraics, which are

destroying commercial forests (Spittlehouse & Stewart, 2003

In the commercial fishing industry, warming ocean tempges are dispersing fish

stocks (Lash & Wellington, 2007);

In agricultural, it is altering soil compositions ofifialand (Schlenker, Hanneman &

Fisher, 2005);

Hydro-electric facilities are being affected by decreaawmjlabilities of water (IPCC,

2001);

And, the tourism industry is being affected by unsuitablathhes (WTO, 2003).



Thus, one form of physical risk to firms created by clengtange involves firm
dependence upon ecosystems that are themselves vulrieralieate change. Climate
change adaptations in these cases, therefore, sharapatp reduce the problems

associated with resource dependence on salient ecosy®tda & Shackley, 2008).

1.3 Specific Research Questions and Overview of Conceptual Mzd

My research questions are:

1) Do Corporate Climate Change VulnerabiliazndAdaptive capacitgignificantly affect
Biophysical Environmental Performarite

2) And, do firms improve theBocioeconomic Environmental Performance
compensate for declining levels Biophysical Environmental Performanteat result
from corporate climate change adaptations?

Biophysical Environmental Performanpefers to the degree to which firms
protect or conserve natural resources that are provisairetly by their biophysical
environments, without the mediating influence of marketsiastitutions. By
implication, firms’ ability to procure these resourcesot constrained by their ability to
pay for them or the application of strict coercivgulatory mechanisms. Firms’ direct
access to these resources can be enabled either by prages granting legal
ownership of them, or by government licenses to operdtiehvgrant stewardship rights
over the lands that provision them (Ostrom, 1999; Setho®&@hathan, 1996). As a
result,Biophysical Environmental Performange/olves ecological resources that are
non-excludable, meaning these resources most closelybles@pen-access common”

goods, and firms have de facto power to use them as needelih(H868; Ostrom,



1999). As an example, many forestry firms still relyotear-cut logging practices on
public lands. Typically governments charge stumpage fessdlan volume and species
of harvested timber, require tree replanting in harvestsaand regulate the protection
of wildlife habitats. However, these government intatiosms do not account for firms’
consumption and depletion of two ungoverned and unpricddgcal resources, carbon
sequestration and floral biodiversity (Costanza & Da892; Dewar & Cannell, 1992).
Through the loss of these resources, clear-cut loggirgigea lower firms’ Biophysical
Environmental Performance.

Socioeconomic Environmental Performameters to the degree to which firms
protect or conserve natural resources that are exchamgeatkets or allocated, and
strictly regulated, by common property governance ingiitat(Hardin, 1968; Sethi &
Somanathan, 1996). These natural resources are notydpemtisioned by ecosystems
from firms’ salient biophysical environment; rather, tiheye been absorbed into
markets or governance regimes. Therefore, they aredubiher to pricing mechanisms
(in the case of markets) or usage rules, oversight ardi@as for usage-rule non-
compliance (in the case of governance regimes),ngadkem excludable goods. Thus,
Socioeconomic Environmental Performameé#ects the degree to which firms protect or
conserve “private” or “common pool”’ ecological resour@@skesh & Potoski, 2007).
As an example, many firms consume fossil fuels ¢hedite greenhouse gas emissions.
Since firms must arrange for fossil fuels in the matace, greenhouse gas emissions
associated with fossil fuel consumption reflect lo®8ecioeconomic Environmental

Performance



To address these research questions, | develop a concepti&ithat links
corporate climate vulnerability and adaptive capacithése two different dimensions
on environmental performance. An implicit assumptiothefstudy is that corporate
climate change vulnerability and adaptive capacity creégetefon firms’ environmental
performance through corporate climate change adaptalibos, the study assesses the
direct impacts of the independent variables on firmghysical and socioeconomic
environmental performance, respectively, without modelingdiiradaptations to climate
change as an intermediary variable. The tenabilityrisfassumption is grounded in prior
research that has shown that corporate climategehamnerability and adaptive capacity
tend to be associated with firms’ propensity to adagt gelliveau et al., 2006; Bleda &
Shackley, 2008; Hoffman et al., 2009).

In addressing the first research question, the concaptade! predicts that
corporate climate change vulnerability and adaptive capatyassociated with negative
impacts in firms’ biophysical environments. As mentionbdwe, vulnerability can occur
when climate change undermines the functioning of ecasgstereby disrupting the
provision of important ecosystem services from thenin&tability may be linked to
negative impacts on firms’ biophysical environment, becadsgtations that reduce
vulnerability can involve firms’ increasing their consuroptof ecosystem services that
are directly embedded in their biophysical environmentse&®ing consumption of
ecosystem services can have deleterious impacts ondbgséems that provide them
because it can disrupt the organizing structure of thesgsteass (Costanza & Daly,

1992; Prugh et al., 1999; Wackernagel & Rees, 1997).



In addition, the conceptual model predicts that corpaiinate change adaptive
capacity is also associated with negative impactgnmsfibiophysical environment. As
mentioned above, adaptive capacity refers to the fauiyatii conditions in firms’
internal and external environment for adjusting theirress models in response to
biophysical climate change effects. In particular, shigly assesses whether firms’
relationship with economic stakeholders who provide théim financial capacity to
deploy adaptations, but also place them under finana@abpre to do so, has these
effects. In this case, the prediction is based in & ltgit links firms’ dependence on
financial stakeholders to adaptations that harm their b&galenvironment, because
economic stakeholders may prioritize corporate firemerformance over
environmental performance. Second, it assess whethesaomty normative pressure
constrains firms’ ability to adapt in ways that harrm8t biophysical environment.
Third, the study assesses whether firms’ relationship v@al regulators administering
federal environmental regulations might be associatedthétiiexibility to deploy
adaptations that negatively impact their biophysical envieamis In this case, firms in
the study sample must comply with the same set efré&@nvironmental rules, but
contribute different amounts of user-fees to the locaéganent agents overseeing them.
Thus, local regulators depend on the sampled firms thengee for budgetary funding to
different degrees, meaning these regulators may hafeeehif amounts of power to
influence the environmental performance of these filfisf{er & Salancik, 1978).

In addressing the second research question, the stush¢smtual model predicts
that corporate climate change vulnerability and adaptpaaty induce firms to develop

business practices that improve their socioeconomicanwiental performance. These



predictions are based in a logic of inter-organizatioesource dependence. If firms
create negative biophysical environmental impacts as thegyt &0 climate change, they
might also create environmental legitimacy problemgHemselves (Bansal & Clelland,
2004). Since legitimacy is a critical resource for firansd it is conferred to firms from
stakeholders in firms’ socioeconomic environments, nawirenmental legitimacy
problems should induce firms to take steps to appease lagytioonferring stakeholders
(Pfeffer & Salancik, 1978). To do so, firms can take stepsiprove socioeconomic
environmental performance. This outcome signals to sukbrst@ers that firms do, in
fact, care about the environment (Bansal & Clelland, 2004)) though corporate

climate change adaptation may lower their biophysicakrenmental performance.

1.4 Theoretical Lens

The current study diverges from existing research iratba and interprets the
phenomena at hand through the lens of resource dependeane #xisting research in
the area has drawn upon the behavioral theory oftitme(@yert & March, 1963) and
theories of organizational learning (Nelson & Winter, 1983 ce, Pisano & Shuen,
1997) to explain climate change adaptation (Berkhout 2@06; Hoffman et al., 2009).
To date, scholars have suggested that managers of firnoy @émate change
adaptations when they receive climate stimuli from detgheir firm’s organizational
boundary, and then deploy “learning cycles” (Berkhout.eR8D6) to develop new
routines that fit better with the dynamics of théeemal environment. Theories of
organizational learning and routines tend to be focusedtrog’ finternal processes of

organizational change. However, the focal constructseturrent study, corporate



climate change vulnerability, adaptive capacity and envirowah@erformance, involve
either external pressures on the firms (vulnerabgihg, at times, adaptive capacity) or
external impacts created by the firms (environmentabpesdnce). Thus, to make sense
of the phenomenon, which are largely outside of the orgaoimal boundary of the firm,
the study relies on an open-systems perspective of organgaspecifically resource
dependence theory.

A key proposition of this theory is that firms depend upsources that are
controlled by actors, organizations, and forces in #ernal environments. As a result,
they can face uncertainty associated with accessasg ttritical resources (Pfeffer &
Salancik, 1978). In the dissertation, | rely on this thidmcause climate change can
undermine firms’ ability to access critical ecosystemviges that are provisioned by the
natural environment. As a result, climate change does afgpegeate uncertainty for
firms associated with resource dependence. The natthis aincertainty, however,
represents a key departure from resource dependence thedigr. #1d Salancik (1978)
explain that the external control of resources isl gl market and institutional actors
and organizations in firms’ external socioeconomic @mrinents. In the context of the
dissertation, the natural environment also appears to tedbh&provision of critical
resources. Further, in the extant theory, corpotatéegies to manage resource
dependence are a function of the distribution of sigaad market-constructed power in
firms’ socioeconomic environments (Pfeffer & Salandi#7/8). However, here strategies
to manage resource dependence are also a function of thteutish of power between

the focal firm and the natural environment. It follovesyically, that there is a role for



naturally-constructed power in a theory that explaihat causes this type of resource

dependence and how firms manage it.

1.5 Contributions to the Management Discipline

The dissertation aims to make three contributionkeéatanagement literature.
The first is to organizational theory. As mentioned algtve, it aims to extend resource
dependence theory by exploring the nature of firms’ uagey in accessing critical
ecological resources embedded in their biophysical envirotsm€o this end, the
dissertation describes some of the unique mechanismsaesgoeithnatural resource
dependence, to complement the existing resource-deperttiencg framework and
logic.

Second, it independently and objectively measure and mamipbrate Climate
Change VulnerabilityTo date, scholars of the area of corporate cliroaaage
adaptation have assessed corporate climate changeahilieeither qualitatively, or
via surveys of managers’ perceptions of vulnerability (Bedliveau et al, 2006; Bleda &
Shackley, 2008; Hoffman et al., 2009). However, the corstiags involve a natural
event, climate change, which is exogenous of managexemens and measurable
using mechanical instrumentation. Thus, objective and indiep¢measures are not only
possible, but also arguably necessary to advance the area.

Third, it addresses calls from scholars of corporate@nniental performance to
conduct studies that assess multiple dimensions ofbtireict. This task is important
for at least two reasons. First, there is anec@sidence that some firms simultaneously

protect the environment in some ways and harm it in atliérss, studies that assess
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impacts in only one dimension of environmental perforraazan potentially yield
unreliable results about firms’ overall performancecé&d, some scholars believe that
different dimensions of environmental performance carysematically related. Some
firms may perform well in most dimensions of environnaéperformance, because they
pursue proactive environmental strategies. Others mayrpewell in some dimensions
and poorly in others, because they lack capacity to mphensively good, or because
they are trying to compensate for poor performance irdonension by doing well in
another. By assessing the impacts of an independent@vemiltiple dimensions of
corporate environmental performance in this study, lumtover evidence both of firms’
comprehensive environmental performance and whether cdhitfdimensions are related.
Finally, in measuring multiple dimensions of corportgironmental
performance, | distinguish betweBrophysical Environmental Performanaed
Socioeconomic Environmental Performan€he former construct refers to the degree to
which firms protect or conserve ecosystems that compregeimmediate biophysical
environments, while the latter refers to corporate ptoteof natural resources that are
traded or exchange in firms’ market or institutional emwments. Such a distinction is
relevant for analyses of corporate environmentabperénce because these two domains
can be governed in exclusive ways. Ecosystems comprismg' tmophysical
environments can be under direct or near-direct firm chnttule the use of natural
resources traded or embedded in firms’ socioeconomic enwnaisims governed by a

complex set of institutional arrangements and marketham@sms.
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1.6 Policy and Strategy Implications

Studying these research questions could have importantatiphs for the fields
of policy and strategy. Addressing the first research aqureéio Corporate Climate
Change VulnerabilityandAdaptive Capacitgignificantly affectBiophysicaland
Socioeconomic Environmental Performa®Pcenight indicate that specific public policy
mechanisms for promoting sustainable business respondesdteachange are needed
to discourage businesses from exacerbating the alreadiveegiiects of global
warming on the earth’s ecosystems (Scheraga & Gramb98B; Smit & Pilifosova,
2001; Spittlehouse & Stewart, 2003). Otherwise, policy regicoeild overlook this
potential “vicious circle.” This appears especially reléwaith respect to negative
impacts by firms’ on ecosystems in their biophysical mmments, since the natural
capital comprising them is often a public good that ismomnetized to its full value to
society by markets and institutions (Costanza et al., 1883tanza & Daly, 1992). These
types of policies need not result in negative-sum ecanaeifare. Well-designed public
policy mechanisms that induce businesses to developggcally sustainable climate
change adaptations can lead to the creation of new m@Rater & Van der Linde,
1995). In addition, flexible policies that allow firms tonovate organizational
capabilities that optimize efficiency, quality, and susaility have been shown to help
firm competitiveness in increasingly dynamic ecologiecalimnments and stringent
environmental regulatory environments (Aragon-Correa &188a2003; Hart, 1995;
Sharma & Vredenberg, 1998; Smithers & Smit, 2009).

Answers to the second research question (do firms iragheirSocioeconomic
Environmental Performand® compensate for declining levelsRibphysical

Environmental Performanddat result from corporate climate change adaptations?)
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could suggest that policy-makers and managers need to takehoistic approaches to
sustainability. Policies that focus on one dimensib@nvironmental performance to the
exclusion of others may not actually improve sectorsirms’ sustainability in the
aggregate.

British Petroleum’s (BP) involvement in the MacondelVail spill in 2010 is a
case in point. Global governance mechanisms designed teeriediustries’ greenhouse
gas emissions have helped induce BP to become an intkeiey in carbon intensity
(Levy & Kolk, 2002). However, they did not induce BP to pobtée local aquatic
ecosystems in the Gulf of Mexico enough to followspilll prevention regulations. For
managers, addressing this research question could provide evitlahsustainability
strategies are more effective at promoting ecologicakption when they are embedded
in the organization, rather than comprised of discomukElotisiness practices that are on

the periphery of firms’ strategy.

1.7 Research Context: The United States Ski Resort Inding
1.71 Rationale for Research Context

The U.S. skiresort industry represents a workablengéthi investigate the
research questions proposed for this dissertation. Fiesty ski resorts appear to be
vulnerable to climate change. Climate is a fundameesalurce industry-wide, since
snow is a necessary component of skiing operations congieteand warmer winters
with less accumulated snowfall are a clear threanfoski resort (Scott & McBoyle,
2007; Scott, McBoyle & Mills, 2003). Second, ski resorts Haeen adapting to climate

change for some time (Clifford, 2002; Scott et al., 2003).dT lnecause of the
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availability of time series data for accumulated snow.8. ski resorts it is possible to

calculate objective measures of climate change valniéy in the industry.

1.72 United States Ski Resort Industry Profile

The origins of the skiing in the U.S. date to the mit-d&ntury, when
Scandinavian immigrants brought their pastime with thetheé Midwest and to mining
camps in the Rocky and Sierra Nevada mountain rai@#®d, 2002). Skiing was, of
course, a much different activity at that time. Fitstyvas neither commercial, nor a sport.
Rather, skiing was a tradition that served as a mebinansportation. Further, it was not
really “downhill” as it is known today. There were no ks, and ski technique was too
archaic to facilitate controlled downhill turns (Hudson, 200@netheless, skiing
diffused into new communities in the U.S. and soon beaainterpreted as a form of
recreation by the new immigrants and their neighbors bk to the activity.

In the first part of the 2Dcentury before the great depression, skiing technique
improved, and the sport increased in popularity amongiceitanographics and evolved
into both a competitive endeavor and a formal recreakiactivity. In Austria, the skier
Hannes Schneider developed the “stem-turn” and “parall€l-techniques that
facilitated controlled snow-descents never realizedhgaoriginal “telemark” turn. Soon
after, wealthy college students from Northeastern Usities began taking up the sport,
while those with talent began to ski race and ski jufilgen, the 1932 Winter Olympics
in Lake Placid, New York generated national recognitiorttiersport. W. Averell

Harriman, owner of the Union Pacific Railroad, sawoaportunity in the groundswell of

% The National Oceanographic and Atmospheric Associategioteliongitudinal climatic data measured through the
National Weather Service (NWS) cooperative weathaostaetwork. This network contains 18,000 weather stations
located within the United States.
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enthusiasm and in 1936 he built Sun Valley in Ketchwaho, the first U.S. ski resort
with a base lodge, restaurant and chairlifts. Othsorte followed quickly, and by the
end of the 1930s, skiing had become a $20 million industry ibtited States (Clifford,
2002).

World War Two slowed the evolution of the industry; lewer, the market
reestablished itself quickly in the post-war economy withhelp of war veterans from
the U.S. Army’s Tenth Mountain Division, who becarhe principals of 62 new ski
resorts during the 1950s. By 1960, there were approximatelyitlishrdownhill skiers
in the U.S. frequenting these resorts. This number wadd expand rapidly, following
the 1960 Winter Olympics at Squaw Valley in California. By 196ére were 2.4
million skiers in the U.S. (Clifford, 2002) and by theeldt960s there were ski resorts in
every region of North America with mountains and sifedwdson, 2000). By 1970, the
U.S. ski resort industry was generating over $1 billioruatip, and by 1975 there were
745 ski resorts in the U.S. (Clifford, 2002).

During the 1960s and early 1970s, important new trends tookrtwd industry.
First, revolutionary improvements in ski equipment tedbgy made the sport accessible
to many more people. Plastic ski boots replaced leatles axmd fiberglass skis with
metal edges replaced wooden ones, giving the averagerskiér more control over the
main instruments of skiing. This not only allowed the sramrket to more easily learn to
ski, but also enabled talented skiers to perform in waatswere difficult to previously
conceptualize (Hudson, 2000).

Second, the expanding market increasingly included overskagis who did not

live close enough the mountains to drive there for the Sasving this new market
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segment required adding lodging to ski resorts’ businessipasieell as ensuring
multiple food and beverage options so that overnigiitadschoice. In addition, catering
to overnight skiers also facilitated diversificatioma retail operations involving

primarily ski equipment and clothing. Ski resorts wetdiag these components to their
business models either by developing the new capabiligessilves, or through
strategic alliances with local entrepreneurs who couddige these services. Third,

large corporations, sensing the opportunities from theviggomarket to generate
complementary revenues from lodging, retail and foatlmverage businesses, began to
buy ski resorts from the local entrepreneurs, andsiegethe capital necessary to turn ski
areas into full-service winter resorts. Fourth, seRigesorts were experimenting with
leveraging full service skiing operations into real estivelopments, betting that
destination resort skiers may want to own part of thiuntain experiences (Clifford,
2002). Finally, many new ski resorts were setting up thgarations on publicly-owned
land administered by the U.S. Forest Service. Ski reseqgitsred large tracts of terrain

on mountain-sides with very specific geographic charsties and climate. Privately-
owned land suitable for ski resorts was rare, whild=tmest Service controlled a
significant amount of the skiable terrain in the UAS.a result, more and more new ski
resorts leased land from the Forest Service (Briggs, 2000).

The 1980s was a different decade for the industry. Eiestnhill skiing matured
quickly, like many industries that were fueled by the babyaterageneration. In 1979,
the U.S. ski industry had grown significantly, recording agipnately 50,200,000 skier-
day$. However, this number stagnated through the decade. In 19@@trstry recorded

approximately 46,700,000 skier-days, while its range fluctuated bat@® 700,000

‘A skier-day is defined as one person’s paid visit to aeslort for one day.
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skier-days in 1981 to 53,900,000 skier-days in 1988 (NSAA, 2010). Sdis@nchany
industries in the 1980s, the U.S. ski resort industry undera/substantial wave of
consolidation (Hudson, 2000). In 1982, there were still 738eskirts operating in the
U.S. However, in 1990 there were only 569 ski resorts fand persisted through the
following decade. In 2000 there were only 490 ski resottisar).S. However, the 21
century has seen some stabilization in the numbedastny participants; in 2010, 471
ski resorts operated in the °.S.

Third, the nature of ski resort ownership was changiaggé.corporations that
owned ski resorts as subsidiaries were getting olteolbtisiness, while horizontally-
integrated ski resort companies that specialized in skijiggations and related
businesses had begun their ascent to their current ipdlsstinance. Some of these
companies, like Booth Creek Holdings and Boyne Mountairrts@mained privately-
owned; however, others, like American Ski Company, Caitporation and Intrawest
became public companies and raised large sums of capitay teki resorts and develop
their real estate potential (Clifford, 2002).

Finally, Congress enacted the National Forest Ski Rexanit Act of 1986
(16USC8497c). The goals of this legislation were to modetheeegulation of ski
resorts on public land. Specifically, it was designediaceconsistent policies towards
ski resort licensees’ management of public lands, stimeamverlapping regulatory
requirements of licensees including environmental regulsitigive the Forest Service
the authority to administer those regulations, provide diees with regulatory certainty

commensurate with their need to make long-term capitasimants, and collect fees

5 Sourcehttp://www.nsaa.org/nsaa/press/operating-ski-areash@spss date: March 22, 2011.
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from licensees that reflect fair-value returns toghbblic for ski resorts’ use of the
permitted land (Briggs, 2000).

The 1990s also ushered in new industry trends. Firdtedsaty-boomer
population became increasingly middle-aged, the number erfssigtiring from the sport
began to rise dramaticalignowsports Industry Intelligence Report, 2008) the same time,
fewer people were taking up the sport on a long-term Hasisuse of shifting
demographics (Clifford, 2002). However, fortunately for tguistry, snowboarding
became completely mainstream, and the growth of snawlbw was more or less
equivalent to the decline of skiing during the 1990s. Thusnthestry was able to avoid
a period of declingSnowsports Industry Intelligence Report, 2000)1999, the industry
record approximately 52,200,000 skier-days, while the figure rainged46,700,000 in
1991 to 54,650,000 in 1994 (NSAA, 2010).

Second, industry consolidation continued its progresamimore and more
horizontally-integrated ski resort companies becanabished in the market. At the
same time, ski resorts’ development of real estede their base areas became an
increasingly common strategy. Given that skiing operataaturred exclusively in the
winter, ski resort executives began seeing the utility reld@ing summertime activities
to make the resorts attractive to a broader rangeuatts in more seasons. The
mountain environments of ski resorts lent themselvekis strategy, since they often
offer exceptionally scenery, and some of them wettalde for mass-market forms of
recreational tourism like golf and tennis. In additioithvguitable terrain and uphill lift
capacity, ski resorts could also be ideal locationsitang and mountain biking. Each of

these activities had the potential to improve the demanal fesorts’ real estate offering,
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making summertime operations a true complementary cagdkilifford, 2002). To
generate further synergies between skiing and non-skimpet@ncies, many of these
resorts also invested in on-mountain improvements. Snalking capabilities helped to
ensure that skiing operations were robust to poor weathémew chairlifts had more
seats and went at “high speeds”. In addition, many skrte attempted to expand their
operating areas so they could boast more terrain roctiiomers. As a result, the
capacity of the ski industry expanded significantly during tecade even though the
demand for skiing did not (Clifford, 2002).

A key reason that many resorts were able to obtainipgion for these
expansions even though industry growth did not justify the® the Service’s new and
serious budgetary problems for the Forest Service. 8sé®unding in 1891, the Forest
Service’s goal was to act as steward of the natiomestaesources and to facilitate and
oversee the responsible extraction of timber resoucexchange, the agency collected
stumpage fees from commercial harvesting businesseteated the land. However,
commercial harvesting on Forest Service land peaked iattd980s. Due to executive
orders from the Clinton Administration and intense emwnental concern for the
impacts of harvesting on forest health in the U.&hlharvesting and stumpage fees paid
by licensees declined by 75 percent during 1990s (Clifford, 2002).

At the same time, the U.S. tourism industry was grgwignificantly, and more
and more Americans were vacationing in their Natiowaébts. The Forest Service
recognized the shift of the value proposition of the Nid-orests, and decided to
reinvent itself as a “recreation provider” (Clifford, 20A39). This shift in policy was

fortuitous for ski resorts that were pursuing business malatisnvolved real estate and
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summer activities. These resorts could benefit froomgtrelationships with the Forest
Service, given that the agency was responsible for geaatid renewing their special use
permits, and for overseeing compliance with environmeatallations, the two biggest
obstacles to receiving permission for pursuing these steatdgow, the ski resort
industry was the most significant recreational licermse€&orest Service land, and the
agency was willing to establish numerous partnerships hatlndustry to promote

skiing. In addition, individual Forest Service distribeggan working with ski resorts to
expedite ski resort developments. In return, individiaaiest Service districts earned
revenue and received good publicity for being active stewartle ddational Forests
after the decline of forestry (Clifford, 2002).

These partnerships and some ski resorts’ expansios wkne controversial.
Members of ski resorts’ local communities and environadeadtivists claimed that
Forest Service districts had a conflict of interestduse they simultaneously generated
revenue and publicity from ski resorts and provided regulategysight of them (Rivera
et al., 2006). Others have accused Forest Service daffiaets of providing ski resorts
special exceptions to federal regulations to facilitateldg@ments that have harmed or
destroyed habitats and communal ecosystems. Even tlon&ldnvironmental
Protection Agency has expressed public concern of sormetdidfice’s application of
federal regulations (Clifford, 2002). In response, the sidervice and the ski resort
industry association, the National Ski Area Assocma{ldSAA), developed a voluntary
environmental program, the Sustainable Slopes Program. dtke gfoals of the program
are to demonstrate the industry’s “commitment to gonarenmental stewardship” and

“provide a framework for resorts across the countryrtpléement best practices, assess
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environmental performance, and set goals for improvemeheifuture” (NSAA, 2000:
2; in Rivera et al., 2006).

Finally, the decade of 2000 through 2010 has also seen soneendw for the
industry. First, the issue of global climate change aadnng became front and center
for the industry. For decades the industry had grapplddtiat physical effects of
climate variability. On-the-ground snow quality and lengtereow season are
fundamental resources for ski resorts, irrespectitbetomplexity of their business
models. Climate variability directly impacts the stépibf these resources over time and
therefore is a significant cause of uncertainty foresorts. In response, ski resorts had
deployed numerous adaptations, such as expanding intenamt deploying snow-
making, and, arguably, developing new sources of revenudithadt depend so much
on climate (like real estate) (Hoffman et al., 2009).

However, in the 2000s, climate change also becamea &stie that induced
significant climate change mitigation efforts from thdustry, and served as a tool to
generate good publicity (NSAA, 2008). First, given the linkagésd®n environmental
performance and climate change mitigation and the indsgirgblematic reputation for
environmental stewardship, the issue became a centraldbmdustry efforts to reduce
its GHG emissions. The Sustainable Slope Program incatgabseveral categories to
address emissions reductions, and the NSAA develop amcalli@ith several prominent
environmental NGOs called “Keep Winter Cool’ to raise amass about global
warming. In addition, they became vocal supporters opaogosed GHG emissions
regulations on public agendas at state, regional andalddeels. Finally, the NSAA

began working with its members to design and implemeeat®&ie promotional
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capabilities at the resorts for their efforts to redunessions. These promotions help to
educate skiers about these efforts (NSAA, 2008).

A second important trend in the industry was a newfsetvolutionary
innovations to ski equipment. Ski boot manufacturers deeel important updates to
plastic ski boots, which could be very uncomfortable arehegainful. New plastics and
liner materials helped to alleviate these issues. Irtiaddski manufacturers began
making wider skis and skis with “sidecut” or curved outgdges. Wider skis are more
stable, so that average skiers had improved controltbgeskis, and sidecut makes it
easier to turn the ski. As a result, it became muaslee for novices to learn how to ski,
and for experienced skiers to improve quickly. Thus, pogtdecame less painful, more
fun and more accessible to a broader range of athlatices (Clifford, 2002).

While ski equipment technology underwent radical imprognts, the
comprehensive ski resort business model had become fifllgeti through North
America. By 2008, horizontally integrated ski resort compmaiccounted for more than
half of skier-days in the industry, meaning most skiezsawrequenting resorts with
high-speed chairlifts, significant snow-making capabsijt@nd ski resort villages with
lodges, condominiums, shops, restaurants, and parking gé&&@€€, 2008). Such a
transformation reflects the efforts of the indusegders to promote overnight ski
visitations and/or real estate development as the eatares the industry’s value-
proposition.

However, threats to the industry have constrained theess®f this business
model. Leisure time, a necessity for a robust ovetrsgier clientele, was in decline, and

the number of outdoor recreation activities competing aggskisg was growing
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rapidly. In addition, internet commerce allowed degtion skiers to make “last minute”
decisions about vacations, thereby giving them the opptyttsnshop around for the
best deals and not commit to vacation packages beforé&miogv how good the weather
will be (Clifford, 2002). As a result, overnight skierdtssdeclined by 5.25% between
2003 and 2008 in spite of the industry’s investments (NSAA, 2008)hé&r, the number
of people retiring from skiing still outpaced the numben@# entrants to the market.
Finally, the recession, slumping housing market, and pgeld®conomic recovery at the
end of the decade impacted every revenue-generating cont@uadlable to ski resort.
The industry appears to be withstanding these thredtise @verage annual number of
skier-days over this decade was approximately 57,000,000 skiereghafysm

approximately 52,400,000 skier-days in the previous decade (NSAA, 2010).
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1.8 Data

To conduct the study, | collected longitudinal data frodivarse range of
sources. The sampling history extends from 2001 to 2009, andnitgen of ski resorts
sampled in each year varies from 57 in 2001 to 76 in 2009. Inttetee are 612 firm-
year observations in the sample. | develop measur@€erpbrate Climate Change
Vulnerabilityusing climatic data collected from National Climatic ®&enter (the data
archiving department of the National Oceanographic and gyireric Association),
which maintains the database of climatic observatiia@mm the National Weather
Service’s weather station network. | developed measidi@erporate Climate Change
Adaptive Capacitypy measuring whether ski resorts were publicly-owned adeédra
companies, the level of environmental activism in ski tssetates, and by measuring
the percentage of local regulatory agents’ budgets that fweded by ski resort user-
fees. The first measure assesses the degree to whrelssits depend on investors for
capital. The second measure captures the institutienabifity a firm may have to
deploy climate change adaptation. The third measure espglar resorts’ economic
influence over environmental regulators. | develop measifrB®physicaland
Socioeconomic Environmental Performamnseng a database of ski resort environmental
performance ratings from the Ski Area Citizens Coalitibhis non-governmental
organization rates U.S. ski resorts on 14 different dimessof environmental
performance, including 6 dimensions that are associatédBwiphysical Environmental
Performanceand 5 dimensions that are associated &gbioeconomic Environmental
Performancel measure control variables using a number of data esgurecluding

documentation from the National Ski Area Associafitve U.S. ski resort industry
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association), ski resort websites, the Compustat asg¢aland geospatial analysis of U.S.

census data.
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CHAPTER 2. LITERATURE REVIEW
2.1 The Impacts of Climate Change on Business

Increasingly, climate change is affecting the institutsdd business on multiple
fronts. It is the source of a social movement thahobilizing consumers and civil
activists to demand GHG emission reductions from busiaéb&argolis & Walsh,
2003). It is reflected in emerging regulatory threats ftoeal, regional, national and
international governance regimes (Levy & Kolk, 2002)s lalso the source of costs
passed on from suppliers and coercive pressures fromsowherdemand more carbon
friendly processes and products (Lash & Wellington, 2007) angbettive pressures
from industry rivals who have derived economic advantages €arbon emission
mitigation strategies (Hoffman, 2006). Finally, it carediten business models by
undermining firms’ biophysical foundations (Pogutz & Winn, 2008pme of these
pressures are creating business opportunities. They hdaet,icatalyzed a myriad of
innovations that have led to new ventures, product/markebications and/or improved
efficiency among existing business operations by reducingehergy demands
(Hoffman, 2006; Lash & Wellington, 2007). In addition, a lelgscoupled system of
GHG emissions credits exchanges has emerged to furtlegttivize win-win business
innovations associated with GHG emissions reductiowwseasingly entrepreneurs with
innovative technologies that can sequester carbonjbenasl these exchanges, where
they receive credits that they can sell to exchangabaes who require GHG offsets
(Pinkse & Kolk, 2009).

However, climate change is still, by and large, perceasga threat by businesses
because of its implications for new regulations, eneogys, scrutiny from civil society,

and potential to alter the environmental commons on wddlcdocial and natural actors
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depend (Nitkin, Foster & Medalye, 2009a). The consensusedhtergovernmental
Panel on Climate Change (IPCC) is that the warmiagat will, over the several
generations, cause more extreme weather, droughts sargiseas in most parts of the
world (IPCC, 2001; 2007). Because of their direct dependeneffexted ecosystems,
natural resource-based industries, perhaps, have thethegpesure and risk to these
impacts. Winter tourism is losing snow and subjected tort@ch warmth (Scott et al.,
2003) and agriculture is seeing its soil composition and at¢oesater change
(Schlenker, Haneman & Fischer, 2005). In addition, comiaeisheries are threatened
from changes in ocean temperatures (Lash & Wellingt0@7), and forestry industries
are losing commercial forests (while the planet isnigsialuable carbon sinks) because
higher mean temperatures have facilitated the barkdsgedindemics (Spittlehouse &
Stewart, 2003). Even extractive industries located iratbc are at risk as transportation
routes using ice roads are melting (Hoffman, 2006). In iadditlimate change is
associated with the direct physical threat from exér@rmaather events to all kinds of
businesses and communities ranging from small business¢edan coastal areas
(Adger, 1999) to oil rigs located offshore (Hoffman, 2006). Ikiné poses indirect risks
to businesses that have economic interdependenciesrgahizations that are directly
affected by the phenomenon. The insurance industry is petti@psost exposed to
indirect risk through organizational interdependence, as eveddng claims of nearly
$83 billion made on the industry in 2005 as a result of nadisasters caused by
extreme weather, such as Hurricane Katrina and than@cean Tsunami (Hoffman,
2006). Climate change can also indirectly affect busesegough their social

environments, since communities can also be vulnerabbeteffects that climate
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change can have on their environmental commons. Sadrarability to climate change
can destabilize markets and social institutions (Adger, 1$2®)her, it can create
competition for scarce resources among businesseamdunity actors and lead to
political contests over how the environmental commdwsilsl be governed and
distributed (Levy & Kolk, 2002; Shiva, 2002).

Increasingly businesses are developing strategies forgmgna variety of issues
associated with climate change. Generally, thestegies fall into three analytical
categories: mitigation, political contestation, arel fincal organizational response of this
study, adaptation (Hoffman, 2006; Pinkse & Kolk, 2009). The section will review
the literature describing each of these types of stesgegiith richer detail given to
describing corporate climate change adaptation sincehe isesearch area of interest in

this dissertation.

2.2 Corporate Responses to the Impacts of Changing Climate
2.21 Corporate Climate Change Mitigation in Practice and Theory

The first of these strategies, mitigation through radaadf GHG emissions, is
typically made operational either via innovative mehanvolving the development and
deployment of new technologies that reduce firms’ owissions, or compensatory
methods, which rely on the GHG emissions reductiomglwdr stakeholders (Kolk &
Pinkse, 2005). Innovative strategies include improving procéssesluce energy
requirements and emissions of GHGs other than cadewe)oping market offerings that
are more emission friendly, and engaging in inter-ingustoperation to develop

competency-enhancing technologies that reduce emissiomsgsulce development of
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flex-fuel cars from the automobile industry and the dgwelent of bio-fuels from
various other industries). Compensatory approaches inalaidigferring carbon
emissions internally, using more emission friendly sugplin partners, or purchasing
carbon off-sets and/or emission credits (Kolk & Pink@05; Pinkse & Kolk, 2009)
Management scholars have generally explained the peesénaitigation
strategies through resource-based view logics (Ambeardie, 2008; Hoffman, 2006;
Pinkse & Kolk, 2009) or new institutional theory (Hoffma®99; King & Lenox, 2000;
Levy & Kolk, 2002; Rivera et al., 2006). The former theorg haen used to suggest that
climate change mitigation can help firms differentidier products from industry
competitors, or develop unique technologies that can suppoddst strategies or that
can be licensed to competitors. The latter theory bas bsed in a variety of ways to
interpret how firms can bolster their legitimacylwén array of market and non-market
stakeholders and regulators through conformity. Sometomefrmity is seen as more
symbolic than substantive (Meyer & Rowan, 1977). Pirdesd Kolk (2009) explain how
this is the case for many European multinational firntstheir practice of exporting
pollution control technologies to developing nations i@ ¢lean development
mechanism (CDM). The CDM, as allowed by the firstatem of the European Trading
Scheme (ETS), grants firms carbon credits when ¢éxeprt pollution-control
technologies to foreign firms that do not alreadysess them, even though these
technologies are seen by some as reinforcing “busamssual’ practices and are
considered the most reactive form of environmental impét@jation strategy (Hart,

1995). In any event, legitimacy-seeking strategies can wvestakeholder relations,
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thereby positively affecting firm reputation, accessdapital, and consumer demand

(Ambec & Lanoie, 2008).

2.22 Corporate Political Strategies in Practice and Theory

The second stream of research in the managementliisdias examined the
corporate political strategies and political contdsés$ are shaping the governance of
GHG emissions. In the United States, firms and industaes generally contested
proposed federal regulations because of the increaseslin@nergy and the potential
comparative disadvantages they would create (Rivera, 28@0je of these corporate
interests have core competencies centered around datbosive processes and
products and are attempting to at least “buy time” to imeothe technological costs of
switching to more GHG emission-friendly competenciesvfL& Rothenberg, 2002). At
the multi-lateral level, national governments havetested or attempted to alter global
governance regimes, such as the Kyoto Protocol, or wanks being proposed at the
various Conference of Parties meetings sponsored byrtibed Nations Framework
Convention on Climate Change. Countries typically emphese strategies in
international negotiations when their economies deparchdon-intensive industries,
they are experiencing rapid economic development andases in demand for energy,
and/or have differing views of how the economic burderGH& emissions reductions
should be distributed across countries at different stafjeconomic development (Levy
& Egan, 2003; Levy & Rothenberg, 2002; Pinkse & Kolk, 2009).

To make sense of this topic, scholars have also drawnmnealatly upon the

resource-based view and new institutional theory. PiakseKolk (2009), Levy and
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Kolk (2002), Levy and Rothenberg (2002) each cite the relevdrarganizational

history and path-dependent resource commitments in cartsorsive technologies as
influencing the political stance that the U.S. autoneodind energy industries have taken
when confronted by potential climate change legislati&iiG emissions reduction
regulations would immediately devalue these investmdihiss, challenging the
legislation was (and continues to be) the most effecheans of maintaining the value in
their emissions intensive competencies or at leastepiting near-term devaluations from
occurring because of regulation (Rivera, 2010). As a rdheltprganizational field
constituted around climate change legislation, and levaat stakeholdetsnd their
diverging interests, reflect an ongoing “institutionakas described by Hoffman

(1999: 352).

2.23 Corporate Climate Change Adaptation in Practice

The third of these strategic types, adaptation, isastikmbryonic research field,
consisting of only a handful of journal articles and rep¢etg. Belliveau, Smit, &
Bradshaw, 2006; Berkhout et al. 2006; Bleda & Shackley, 2008; Hof&hal. 2009;
Scott & McBoyle, 2007; Scott et al., 2003) and reports (etggir\l Foster & Medalye,
2009a; 2009b; 2009c; Sussman & Freed, 2008; World Business Counciltam&hie
Development (WCBSD), 2008). It is noteworthy that, agasfuary, 2011, only one
article addressing the area has appeared in a “managemamilj(Winn et al., 2010:
Business Strategy and the Environmieatconceptual paper that draws on other social

science disciplines to develop some conceptual founddtionescribing corporate

® These actors include carbon-intensive industries, renewmnétgy industries, voluntary carbon trading markets at the
national and regional level, environmental groups, civiletg and federal and state governments.
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adaptation to climate change. In practice, howevertoghie is emerging in mainstream
business discourse (Nitken et al., 2009a; WBCSD, 2008). Theumfue its growing
practical relevance comes originally from the policging led by the IPCC'’s various
assessments, which have become the authoritative sdorcegentific information
concerning global warming and climate change (Adger, 2006} Tinird Assessment
Report(2001: 982), the IPCC defines climate change adaptation fadersocietal
systems as any “Adjustment in natural or human systemesponse to actual or
expected climatic stimuli or their effects, which mades harm or exploits beneficial
opportunities. Various types of adaptation can be distéig, including anticipatory
and reactive adaptation, public and private adaptation, aodaubus and planned
adaptation.” The types of adaptations are defined as fallow

“Anticipatory Adaptation —Adaptation that takes place before impacts of climate
change are observed. Also referred to as proactive aidapta

Autonomous Adaptation—Adaptation that does not constitute a conscious resgonse
climatic stimuli but is triggered by ecological changesatural systems and by market
or welfare changes in human systems. Also referred pontaneous adaptation.
Planned Adaptation—Adaptation that is the result of a deliberate policy sleai based
on an awareness that conditions have changed or aretatahiatnge and that action is
required to return to, maintain, or achieve a desired. state

Private Adaptation—Adaptation that is initiated and implemented by individuals,
households or private companies. Private adaptation iflyusuthe actor's rational self-

interest.
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Public Adaptation—Adaptation that is initiated and implemented by governmerdaaya
level. Public adaptation is usually directed at collectheeds.

Reactive Adaptation—Adaptation that takes place after impacts of climatngk have
been observed. (IPCC, 2001: 982)”

The private sector has, to some extent, also follawedead of the IPCC in
conceptualizing climate change adaptation specific tosfifcorporate climate change
adaptations). For example, the International Chamb€oaimerce’s World Business
Council on Sustainable Development adopts the IPC@itdef (WBCSD, 2008).
However, most often private sector organizations takskamanagement and costs-
benefits approach to defining the problem (Nitken et al., 206®@a)example, the
Chartered Accountants of Canada (CAC) (2008:6) charactmiperate climate change
adaptations as “taking action to minimize and respond to the effectdiofate
change...for companies, adapting to these phenomena wil/enaentifying their
current and potential impacts on business, reducing vulneyabilihem and taking
advantage of any potential opportunities they present. §eographical areas and some
industries may be impacted more than others by adaptasioes. Companies will
increasingly address adaptation as aspects of their bsisimategy and risk
management. Actions taken to minimize and respond tdfgeteof climate change will
ultimately be reflected in financial statements.’e@ and Shackley (2008: 517) offer a
more concise and less specific definition: “Corporateatie change adaptations are the
changes in the behavior of a business or organizatiordat@ping with (or taking

advantage of) the effects of any climate change re&atedt occurring in the physical or
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institutional environment of the organization.” Given tthas is the only firm-specific
definition of corporate climate change adaptation, thieeoit study adopts it.

While the definitions recognizes the potential for newress opportunities, they
reflect the predominant view in the business discousectimate change adaptations are
generally a response to risk (Nitken et al., 2009a). Fuyrtihey reflect the focus of
concern of most business organizations on mitigating teriisks. This corroborates the
view of Nitken and colleagues (2009a, 2009b, 2009c¢), who foundewiew of
corporate climate change adaptation case studies, tipairate statements typically
focused on private adaptation. Otherwise, firms couldgmgaboth anticipatory and
reactive adaptation, to preempt or mitigate climate chaffgets, respectively. In
addition, firms might pursue planned adaptations any timewfgh to preempt or react
to climate change effects (Nitken et al., 2009a).

Put into practice, many firms have started to engage masoeplanning in order
to incorporate the potential and real impacts of cintdiange on their business models
(Hoffman, 2006; Spittlehouse & Stewart, 2003). For exanmpdeirance companies are
beginning to develop sophisticated means of modeling, monetimthginderwriting the
climate change risk of their clients (Hoffman, 2006 hétfirms with direct physical
exposure to rising temperatures or natural disastergingsfibm extreme weather
events are physically protecting human and manufacturetakc@sh & Wellington,
2007). For example, agriculture firms are developing neviaalst for protecting cattle
and produce from rising temperatures (Sussman & Freed, 2008),offisihore oil rig
operators are reinforcing equipment and property thagpssed to extreme weather and

storm surges (Hoffman, 2006). Businesses that depend catelaffected renewable
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natural resources are developing new land and water maaagsrohniques
(Spittlehouse & Stewart, 2003). For example, agriculture tnegsare using low water-
intensity irrigation techniques and drought-resistant sex#tsto address water
shortages (Sussman & Freed, 2008). Some firms have exitet@upled themselves
from activities that have been impacted by climate ghaRor example, some forestry
firms in British Columbia, whose licensed commeréimests have been overrun by
bark-beetles, have engaged in salvage harvesting on tintheewaining value,
subsequently shutting down harvesting operations in thoas gBé&aussfogel, 2006).
Others have begun to develop new competencies thitsareulnerable to climate
change. For example, many ski resorts have develepédstate, retail, food and
beverage, lodging and summer outdoor recreation operg8co# et al., 2003).
Finally, firms that are not able to develop and/or impleinaglaptation strategies
sometimes exit the affected businesses. Many ski raadiie United States that have
too little natural snow and insufficient institutionapeaity to develop snowmaking
and/or other non-vulnerable revenue-generating competdraresshut-down their

operations (Clifford, 2002).

2.24 Corporate Climate Change Adaptation in Theory

As mentioned earlier, the scientific study of corperimate change adaptation
is still at a very early stage (Hoffman et al., 2009kah et al., 2009a) and includes
articles published in “non-management” journals, sudblasate Researctecological
EconomicsGlobal Environmental ChangandMitigation and Adaptation to Global

Change(e.g. Belliveau, Smit, & Bradshaw, 2006; Berkhout et al. 200&]8 K
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Shackley, 2008; Hoffman et al. 2009; Scott & McBoyle, 2007;tSatal., 2003). Winn
and colleagues (2010) wrote the lone management journaéagppearing iBusiness
Strategy and Environmentlonetheless, the emerging literature has begun to hake s
focusing on three areas. Scholars have studied theglaofreorporate climate change
adaptation, through the constructs of corporate cliciz@ge vulnerability and adaptive
capacity, the types of adaptation, and the theoreticahamsms underpinning
adaptation, including dynamic capabilities, organizationahleg processes, and
evolutionary routines. The research in each of thesas is reviewed below.

Vulnerability as a driver of climate change adaptatiofise IPCC (2001: 995)

definesclimate change vulnerabilitst the systems level of analysis as “The degree to
which a system is susceptible to, or unable to cope wiilerae effects of climate
change, including climate variability and extremes. Vidbéity is a function of the
character, magnitude, and rate of climate variationtighva system is exposed, its
sensitivity, and its adaptive capacity.” Climate chardpgpégation studies of organizations
have generally co-opted this definition, with one notafelification: climate change
vulnerability at this level is considered to be the jpirdgssures ofxposureand

sensitivity while adaptive capacitys considered a separate construct (e.g. Belliveau et
al., 2006; Berkhout et al., 2006; Bleda & Shackley, 2008; Hoffetal., 2009). This
interpretation distinguishes organizations’ vulnerabtlitylimate change from its
abilities to mitigate the impacts associated with theapheenon (Adger, 2006; Smit &
Wandel, 2006). The distinction is important because itgezes that vulnerability and
adaptive capacity involve different organizational procesgalnerability, in particular,

reflects the degree to which climate change can damageocemts of a firm’s business
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model. Adaptive capacity, on the other hand, reflectsiéiggee to which firms’ have the
capacity to repair that damage if it occurs, which is eptwally separable from the
process of vulnerability that creates the damage aiutset. For this reason, the current
study will follow other researchers of corporate climgtange adaption, who
characterize corporate climate change vulnerabilithagaint pressures of exposure and
sensitivity, and adaptive capacity as a separate drivarpbrate adaptations to the
phenomenon.

Climate change exposure of human systems, includingdsssorganizations,
refers to the degree that the system is exposed toisagmitlimatic variations. Climatic
variations include changes in any element of the clintaisdclimate-related stimuli
including mean climate characteristics, patterns ohdity of climate characteristics,
and the frequency or magnitude of extremes (IPCC, 2001). A20@6) notes that
exposure involves the biophysical stress created by eiotetnge, while Belliveau and
colleagues (2006: 366) describe it as “a condition of beibgsuto detrimental effect”
from changing local climatic patterns. The sensitieifya human system to climate
change is the degree to which it is adversely affdayadimate change exposure (IPCC,
2001; Adger, 2006). For firms, it refers to the degree to whiafsfiresources,
relationships and the strength of its institutional emnment can be threatened by the
phenomenon (Belliveau et al., 2006). In other words, any coemparf firms’ business
models can be sensitive to climate change. Belliveau@tghgues (2006) and Adger
(2006) argue that climate change vulnerability implies fihats and human systems,
respectively, must experience minimum thresholds di baposure and sensitivity. In

particular, Belliveau and colleagues (2006: 366) argue thats§fseem is not sensitive to
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a stimulus to which it is exposed then there would beffecteand it would not be
relevant to the system. Thus the two terms are discupintly.” Following this
assessment, corporate climate change vulnerabilitywaselimate change in firms’
salient biophysical environments or stakeholder netwantk,irmportant resources,
capabilities or relationships that climate change expasamesomehow damage.

To illustrate the argument, consider two hypotheticatetorts (A and B) in the
same part of a mountain range, with identical averageaa declines in snowfall of an
average of five inches each year, over a 10-year pédioel .could surmise that each
would be subject to the same degree of exposure, sincexpesience identical
variations in a key climate indicator. Then considhat ski resort A is located at much
higher average elevations than ski resort B, and asil reseives significantly more
snowfall (ski resort A received on average 200 inchesoWw each year over the 10-year
period, while ski resort B received 20 inches of snow eaah gn the average over the
same time frame). The difference in average snowafatunts reflects the different
climate change sensitivities of each resort, whereeskirt A appears to be insensitive in
the near-term, while ski resort B is very sensitivere@ these levels of exposure and
sensitivity, it would appear that ski resort A is ngdt] vulnerable, while ski resort B is
very vulnerable and might completely run out of natanaw in four years at this rate.

Climate change vulnerability drives adaptation becausedtes risk and
uncertainty and conditions which drive organizationahgea(Cyert & March, 1963;
Levinthal, 1991; Pfeffer & Salancik, 1978). In particular, @tenchange has the capacity
to undermine firms’ biophysical foundations (Pogutz & Wia@09) and their access to

critical ecological resources provisioned by ecosystlatscomprise their biophysical
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environments. However, it also can affect firms’ stakeéérs who are themselves
biophysically sensitive to climate change (Adger, 2006) tiogandirect risk for firms
involving the stability of critical socioeconomic ratatships. Thus, firms can experience
both biophysical and socioeconomic vulnerability (Straagsif 2006); socioeconomic
vulnerability, however, is ultimately a function obphysical vulnerability of
stakeholders in firms’ institutional networks (Fussel, 2007)

Fussel (2007) argues that operationalizing climate changeraldility requires
focusing on specific geographic regions that exhibit commond of biophysical
vulnerability. For example, coastal regions are wah to rising seas levels and
flooding, whereas inland regions may be vulnerable to veatecity. Similarly,
Belliveau and colleagues (2006) point out that different imgisectors may be
vulnerable to climate change for incomparable reasoyying that intra-industry
guantitative studies may be necessary until meta-theorype developed.

Empirical studies that have measured and modeled coepdiratate change
vulnerability (e.g. Belliveau et al., 2006; Bleda & ShackB308; Hoffman et al., 2009)
have done so qualitatively, by interviewing managers adahgdheir assessments of
perceptionf vulnerability (Belliveau et al., 2008; Bleda & Shackl2@06), or
guantitatively via survey of managers’ perceptions (Hoffreaal., 2009). As of March,
2011, there have yet to be studies that develop objectivicphggeasures of corporate
climate change vulnerability based on independent olsengaof firms’ climate change
exposures and sensitivities.

Adaptive Capacity as a driver of climate change adaptatidbhe IPCC (2001:

982) defines climate change adaptive capacity at the syitgeiss “The ability of a
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system to adjust tdimate changéincludingclimate variabilityand extremes) to
moderate potential damages, to take advantage of oppoduniti®d cope with the
consequences.” Another definition is offered by Adger (2006::2#® ability of a
system to evolve in order to accommodate environmentaltis or policy change and to
expand the range of variability with which it can copé&lthough similar, the IPCC
definition recognizes that there may be opportunities@sted with climate change
adaptation, while Adger’s recognizes that societal facsush as public policy, can help
to determine systems’ adaptive capacity. Smit and Wandel (30@8arly describe
adaptive capacity as a function of socioeconomic andyoharacteristics of the system,
such “as managerial ability, access to financial, tedwyicdl and information resource,
infrastructure, the institutional environment with whictaptations occur, political
influence, kinships networks, etc.” (p. 287). It is nogalat this definition involves
factors at different levels of analysis that canuiefice systems’ adaptive capacity. In an
analysis of social networks and communities, Adger (20@®hasizes the importance of
social capital in creating adaptive capacity within grodpectors. In doing so, he
theorizes thabonding social capitalrooted in community loyalty, antetworking social
capital, which is made up of economic and political ties, ath loritical drivers of
climate change adaptations.

Corporate climate change adaptation research, likehasegenerally applied
each of the aspects of these definitions to charaetedrporate climate change adaptive
capacity. Bleda and Shackley (2008) define adaptive capaditynsfas “the ability of
business organizations to adjust, moderate potential danptagesdvantage of

opportunities, or to cope with the consequence of climeded events (both physical
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and institutional).” (p. 519) Belliveau and colleagues (2006) sudjgaisthe adaptive
capacity of firms is a function of “the availability tnancial, technological, and
information resources, infrastructure, institutions, haroapital, social networks, and
risk perception; these factors are a reflection of bathl characteristics of the system
and broader external influences.” (p. 367) Finally, Hoffraad colleagues (2009) add
that corporate climate change adaptive capacity invdinas’ ability to implement
“internal changes that provide a better fit to the eewironment, such as introducing
new technologies and processes. As such, it reprebentssources available to the firm
that can be employed in the course of adaptation.” (p. 258)

Firms’ climate change adaptive capacity should induce tdirtlaange adaptation,
since it represents both firms’ capabilities in adaptinbiophysical environmental
dynamics, and how supportive firms’ institutional and ke&environments are of these
capabilities (Belliveau et al., 2006). As such, the consepdmgruent with popular
organizational theoriéshat describe how and whether firms can learn taeteahnical
and social fit with their ever-changing external environte€Cyert & March, 1963;
Levinthal, 1991; March 1991; Nelson & Winter, 1982; Pfeffer 8a8aik, 1978; Scott,
2008; Zollo & Winter, 2002). The next sub-section will desetiow several of these
theories have been applied in explanations of fichgiate change adaptations.
Nonetheless, it is important to note here that thieseries, in their current
conceptualizations, focus solely on fit with socioemoit environments, and not
biophysical environments. Still, climate change is arlagical phenomenon that can

undermine firms and stakeholders’ access to criticalystes services provisioned

" These theories include, but are not limited to, the Behavidveory of Firm, Evolutionary Economics, New
Institutional Theory, and Resource Dependence Theory.
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directly by ecological systems. Thii&prporate Climate Change Adaptive Capacan
refer to firms’ ability to create better fit with tldgnamics in their biophysical
environments. Therefore, it is likely that current organanal theory applications to the
problem need to be extended, so that they can accoumtrist fit with their biophysical
environments (Pogutz & Winn, 2009).

Empirical studies have operationalized corporate ¢érshange adaptive
capacity in several ways. Hoffman and colleagues (2009)arsedl firm revenues as a
proxy measure for firms’ institutional capacity to affecganizational change. Belliveau
and colleagues (2006) found in their inductive study that adapéipacity depended on
availability of financial resources, technology, ang@ortive government policies.
Bleda and Shackley (2009) measured adaptive capacity aglat@ktcomposite of firms’
range of available adaptation options, financial resouorgsanizational culture,
managerial ability, stocks of human capital, stocksoafal capital, and favorability of
institutional framework for adaptations.

Theory underpinning corporate climate change adaptatiBeskhout and

colleagues (2006) have developed the most systematic thie@grporate climate
change adaptations, rooted in the behavioral theory dirth€Cyert & March, 1963),
evolutionary economics (Nelson & Winter, 1982) and theadyic capabilities view
(Eisenhardt & Martin, 2000; Teece, Pisano & Shuen, 1997)gUkase theories, they
develop a logic that posits that corporate climatexghadaptation involves the strategic
management and development of organizational learning céipabiMore specifically,
they propose that organizations will use dynamic capiaiilio attempt to modify their

routines, if signals from their biophysical, market, arlitutional environments indicate
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that existing routines will cease to be effectiveirths perceive that they have climate
vulnerability, they use dynamic capabilities to initiaatning cycles” (p. 138) that
involve receiving and interpreting these signals, searchingnid experimenting with
new routines embedded with more effective capabilitelecing new routines,
articulating and codifying the knowledge embedded within thewhtleen finally

refining them iteratively using feedback (March, 1991; Z&llwVinter, 2002). The goal
of these learning cycles is to reduce vulnerability andéeelop and implement adaptive
capacity (Berkhout et al., 2006).

It should be noted that in these theories the perceatidrsubsequent
interpretation of corporate climate change vulneraldlitgt baseline adaptive capacity
are assumed to take place under conditions of bounded-tayi@mal are subject to
various types of managerial cognitive limitations (AmiS&hoemaker, 1993; Nelson &
Winter, 1982; Peteraf & Bergen, 2003). Managers have limitegl and attention to
devote to these tasks, have access to imperfect informand are in many cases limited
in their ability to engage in rational behaviors in dituas that are uncertain and
probabilistic (Kahneman & Tversky, 1979). Further, theyrofedy on heuristics when
confronted with decision-making uncertainty that can thasing (Kahneman &
Tversky, 1979; Peteraf & Bergen, 2003). Thus, while the behaheory of the firm,
evolutionary economics and dynamic capabilities viewmgsthat managers are
intentionally rational, they recognize that imperfedévrmation and managerial cognitive
limitations constrain rationality.

Berkhout and colleagues (2006) also develop a typology of dibapsérategies.

There are four general areas: commercial strategy depgarocess technology
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adaptations, financial strategy adaptation, and climategehstimuli monitoring
adaptations. The choice of strategy type depends on tbenoeiiof organizational
learning responses to climate stimuli. Generally, fiwiistend to favor those that
optimize congruency with their existing resource basgsluilities, competencies and
organizational cultures, and legitimacy and competitive megstitutional and market
environments, respectively. Finally, with regard to feelllzad refinement, they believe
that the newness of these practices and the uncerthattgrganizations face with regard
to future climate change stimuli constrain empiricahlyid theorizing about feedback
and refinement processes (Berkhout et al., 2006).

In the end, they believe that corporate climate changaatitans will consist of
mixes of the four general areas of strategy optionsritbesl above, clustering into four
strategic types:
“1. ‘Wait and see’ A strategy of deferral, based on skepticism or uncexstaibout the
possible impacts of climate change and about the benéadaptation.
2. Risk assessment and options apprai8astrategy of appraising options in preparation
for adaptation of organizational routines.
3. Bearing and managing risks and opportunitidsstrategy of handling risks and
opportunities arising from climate impacts employing orgational resources and
capabilities.
4. Sharing and shifting risk®\ strategy of seeking to ‘externalize’ risks asstalavith
climate impacts through processes of syndication addbayhtion.” (p. 150)

The third of these strategies, which involves transfogroinreconfiguring firms’

resource bases, could include shedding resources and exitingdses (Eisenhardt &
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Martin, 2000). If climate change vulnerability involves essive risk in accessing critical
non-replaceable resources, firms might perceive beabhly viable option is divestment
and exit (Berkhout et al., 2006).

Finally, Hoffman and colleagues (2009) have conducted theputllshed
guantitative empirical study in the area, as of Mag€li,1. In their study of the
determinants of corporate climate change adaptations afki2dsorts in the Swiss Ski
Lift Operator’s Industry, they conduct a test of thelargely as articulated by Berkhout
and colleagues (2006). Given their phenomenon of interdgharresearch context, their
study is the most similar and relevant research teuhent dissertation. In it, they
identify five potential antecedents to adaptat@wwareness of Climate Change Effects
refers to how cognizant managers are to their cliciadg@ge vulnerability. They define
Climate Change Vulnerabilitgs the joint effects dxposureandSensitivity
Dependency on Affected Businesfers to the importance of the vulnerable component
of firms’ business model (ski operations) to their rexerThey definddaptive Capacity
as the ability of firms to make internal changes iimgirove their fit with their business
environments. FinallyPerceived Uncertaintyefers to managers’ perceptions of firms’
future vulnerability to climate change. The dependentles in their study consist of
three different types of planned and private adaptatiorsumesiProtecting the Affected
Businessefers to steps by the firm to mitigate their climattenge vulnerability,
including snowmaking, moving to higher elevations, opening ski rutisl@gs snow
than usual and using glacier blankets when posdisieanding beyond the Existing
Businesgefers to attempting to develop new competencies amshuevstreams that are

not as vulnerable to climate change. New alternathasded developing summer
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hiking, mountain biking, promoting festivals and concertd, d@&veloping winter
activities such as snowshoeing and tobogganing. Findibsir®) Risks of Financial
Impactsrefers to organizing ski insurance, mergers and acquisiaoasstrategic
alliances with other ski resorts to share resourcgésapabilities and reduce
commonalities.

Their main hypotheses were:
. Firms with higher levels oAwarenessndVulnerabilityto climate change will be
more likely to adapt in general;
. Dependency on Affected Businessiesuld lead to more measure$totect that
Businessfewer measures tBxpand beyond the Existing Businemsd more measures to
Share Risks of Financial Impacts
. Adaptation Capacitghould lead to more measuredtotect that Businessnore
measures t&xpand beyond the Existing Businemsd fewer measures &hare Risks of
Financial Impactsand,
. Perceived Uncertaintgbout the future impacts of climate change should ead t
more measures terotect that Busineséewer measures ©xpand beyond the Existing
Businessand fewer measures &hare Risks of Financial Impacts

Their results were mixed. They could only weakly confihatAwareness of
Climate Effectsvas associated with adaptations in general, and foundisgenee that
Vulnerabilityand propensity to adapt were related. They did find thagrdency on
skiing operations was significantly related to the messsto protect them, such as
snowmaking or moving to higher elevation areas, but couldawfirm that this

independent variable was associated with the other adaptadiasures. In addition, they
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found thatAdaptation Capacityvas positively associated with effortsRootect Affected
BusinessandExpand into New Businessdsit not to efforts t&@hare Risks of Financial
Impacts Finally, Perceived Uncertaintwas not significantly related to any adaptation
measure. In sum, ski resorfslaptive CapacityDependency on Affected Businessas
Awareness of Climate Effedsemed to be associated with their propensity to protect
skiing operations, and in the caseAafaptation CapacityDevelop New Businesstmt
are less vulnerable to climate change. Most importdntlyhe current study, Hoffman
and colleagues (2009) found tiedaptive Capacitylid induce adaptation, while
Vulnerability did not.

The first finding contributes to evidence of a relatiopdetween firms’ capacity
and flexibility to adapt to climate change and its propemns do so. While this is an
important finding, Hoffman and colleagues (2009) only captunesfiinternal capacity
to adapt to climate via annual sales, and do not assedsawhenditions in firms’
business environment can enable or constrain their ataligapt. Given that
favorability of market and institutional conditionsfirms’ business environments are
also components @orporate Climate Change Adaptation Capa¢Bglliveau et al.,
2006; Bleda & Shackley, 2008), this relationship still requirepigcal confirmation.

Second, while they do not find evidence tWatnerability is related to adaptation,
it is important to note that their measure/ofnerability did not objectively capture the
amount ofClimate Change Exposuexperienced by each ski resort, or Sansitivityof
firms’ business model to climate change. Rather, tskgdhmanagers’ the proportion of
winters that were snowy enough to be profitable, theasiggssing the construct through

managers’ expert opinion. Such a measure, however, mag$ebiFirms’ strategy and
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managers’ cognitive limitations can influence managerg€ssssents of how much snow
is really required for profitability, since other corpte actions also have positive or
negative effects of firm performance. Further, thesuemmay not be valid, since one
component oCorporate Climate Change Vulnerabilitgxposure is exogenous to firm
behavior and should therefore be assessed independectispofate attributes, such as
profitability.

Indeed,Climate Change Exposuig a product of geoclimatic events in the
earth’s atmosphere that occur irrespective on anyiome’fbehavior (Winn et al., 2010).
While there is now a scientific consensus that hunstiores leading to GHG emissions
and the destruction of carbon sinks is greatly exacedatimate change (IPCC, 2001;
2007), it would still occur in some form irrespective af tuman presence on the earth.
Further, while the actions of some extremely large imational corporations in the
financial, oil and gas, and perhaps transportation indastaald alter the future
anthropogenic effects on the earth’s climate regulagstem (Costanza et al., 1997),
local expressions of climate change that lea@dgporateClimate Change Exposusge
disconnected both temporarily and spatially from any an@4iGHG emissions or
destruction of carbon sinks (Pogutz & Winn, 2009). The aptigenic contributors to
the build-up of GHGs in the earth’s atmosphere, andilitireate effects that this build-
up has had on the earth’s global climate regulatorytimme, have evolved over
generations from the sum of human activity in the aggeedairther, the processes
associated with timing and location of local climatianfestations are still poorly
understood (IPCC, 2007). It is in fact impossible to preciatty when are where

extreme weather events associated with climate chatigeceur; further, the timing and
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geographic extent of droughts and flood zones are also ihfgo8&s predict with
precision (IPCC, 2001).

Therefore, it is possible to improve on this study’s soees of botAdaptive
CapacityandVulnerability. Adaptive Capacityin particular, could account not only for
firms’ resources that could be deployed in adaptationsalbatthe flexibility in firms’
external environment for facilitating adaptatiovsinerability could, at very least,
account for the exogenous natureCofrporateClimate Change Exposut®/ measuring

it objectively with independent and mechanical instruments.

2.3 Institutional Influence and Environmental Performance inthe Ski Industry

Finally, it is important to review studies by Rivera and_den (2004) and Rivera
and colleagues (2006) of the effectiveness of the SustaiSkiges Program (SSP) at
improving the environmental performance of western U.Seslarts. While these works
do not focus oi€orporate Climate Change VulnerabilisndAdaptation they do assess
the impact of pressures from firms’ business environmermorporate environmental
performance using the same population of firms in theeotistud§. The SSP is a
voluntary self-regulation program developed by the NatiBkaArea Association
(NSAA) that addresses the issue of environmental perfarengthe industry. The
NSAA developed the SSP in response to intense scrutinydrmmonmental activists
who are concerned with many dimensions of ski resergronmental performance. In
turn, the NSAA has put a great deal of “peer pressurésanembers to join the

program, so it can send broad signals to activistshleahdustry at large is trying to take

8 The current study, Rivera and de Leon (2004) and Rivera #edgues (2006) each measure environmental
performance using data on the western U.S. ski resorttigaablected by the Ski Area Citizens Coalition. The
population and data will be described in more detail in Ch&ptdethods, Section 5.1 Data.
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responsibility for its environmental impacts. Once m pinogram, ski resorts are exposed
to a variety of programmatic mimetic and normative pressthat are designed to
improve corporate environmental performance (Rivera &eten, 2004; Rivera et al.,
2006). The pressures behind the emergence of this prograneaitss of attracting
members, and its mechanisms of influence on membersaseseEnt with those

common to other industry-led voluntary self-regulatitfarés (Arora & Cason, 1995;
Delmas, 2002; Delmas & Toffel, 2008; Khanna & Damon, 1999; Kirige&nox, 2001;
Rivera & de Leon, 2004; Rivera et al., 2006).

The most relevant findings in these studies concereffiectiveness of the SSP.
Ski resorts’ motivations for participating in the SSérevalso analyzed; however, these
results are not as pertinent to the current study. Indieed, may experience a variety of
externally generated pressures that could motivate thguarticipate in a voluntary self-
regulation program; however, these pressures are farmtifirms’ environmental
behaviors, not the biophysical effects of climate champas, climate change impacts on
firms are not likely directly associated with participatin the SSP.

With respect to the effectiveness of the SSP, Rigachcolleagues (2006) found
that the program was only associated with better envieotahperformance practices
that had high benefits and/or low costs to firms. Mepecifically, they concluded that “it
appears that once enrolled, program participants may predottyi adopt those
environmental management practices that are highly visibtdy as recycling, or those
that offer immediate short-term benefits with refaly small investments, such as energy
and water conservation (p. 213). They attribute the pnogrimited effectiveness to

“weak institutional mechanisms” that fail to screen frielers out the program, and
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ensure credible commitments from firms who do partteip@redible commitments, in
the case of voluntary self-regulation programs, seeraduire coercive mechanisms,
including expressions of sanctioning power against firms fhain broader external
business environment unless they participate, independentgbtarkfirms’ compliance
with the programs objectives, and real sanctionsdorcompliance with program
requirements (withholding program certification) (King &rir®x, 2000; Olson, 1965;
Rivera et al., 2006; Tashman & Rivera, 2010).

They conclude that SSP firms tend to improve environmeetérmance when
it is convenient, while normative and mimetic pressusss@ated with the program
appeared to lack the “teeth” that are necessary to indace costly and difficult efforts
to protect the environment. In support of their positioheostudies in the area have
found that the coercive mechanisms described above @dn because they allow
programs to credibly evaluate firm performance and withbettfications from non-
performing firms, and firms generally must earn a cedifon to comply with powerful
external pressures (Khanna & Damon, 1999; Rivera, 2010). Inwthds, these
programs can induce better performance from firms whey lhave the power to do so.
In these cases, power is derived from their ability itbheld a critical resource,
certification. Certification is critical to theserfis because it helps them earn legitimacy

from their legitimacy-conferring stakeholders (TashmaRigera, 2010).

2.4 Summary
Even though research on corporate climate change adaptat a very early

stage, scholars have developed some important concepindbfions. First, scholars
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have described the determinants of corporate climategehadaptation, primarily
through the constructs of vulnerability and adaptive capa€iinerability is the degree
to which firms are simultaneously exposed and sensitigén@ate change. Adaptive
capacity refers to the resilience of firms to impacesated by climate change.
Vulnerability can be specific to geographic region and inghsstctor, since different
regions have different patterns of climate change sx@oand different sectors exhibit
different forms of sensitivity. Further, vulnerabilitgn become manifest through firms’
dependence on biophysical and/or social systems. Udtiypatuinerability associated
with firms’ social environments involves indirect bioptoaivulnerability, since the
ultimate source of systemic climate change vulnetgbdinecessarily biophysical.
Adaptive capacity depends on institutional environment, indusid firm-level factors
that shape the resources available to firms for adaptedicholars have observed that
institutional environments’ strength at developing so@akcity and providing public
goods, industry innovation, and firms’ dynamic capabiliiess positively associated with
adaptive capacity.

Scholars have also described theoretical mechanisows@drate climate change
adaptations, including the use of dynamic capabilities t@ataibrganizational learning
processes that facilitate adaptations. These capabdit@dd help firms develop
“learning cycles” that reconfigure their business modeés dtate that reflects less
vulnerability and/or greater adaptive capacity. In paldicuypes of corporate climate
change adaptations can include changes to commerctabstrauch as entering new
businesses that are not vulnerable and exiting those witkrability. In addition, they

can include developing new capabilities that improve firalslity to cope with
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vulnerability, changing financial strategy by altering edlbons to insurance and
investments in other vulnerable organizations, and adféniormation gathering and
feedback mechanisms by increasing emphasis on climateeénformation.

The extant literature does, however, contain spegé#js that are pertinent to the
research questions in this dissertation. First, exishagretical applications (involving
theories of organizational learning) cannot wholly explaw exogenous events in
firms’ biophysical environments, such as climate change cceate vulnerability and
impact firms. As described earlier, corporate climasnge vulnerability can be a
function of direct dependence on biophysical systentisatigavulnerable to climate
change (IPCC, 2001; Lash & Wellington, 2007; Schlenker, Hanné&ntasher, 2005;
Spittlehouse & Stewart, 2003; Straussfogel, 2006; WTO, 2003).dfuttie first research
guestion of this study (p. 7) posits that vulnerabilityyrba associated with firms’ direct
impacts on biophysical environments. Theories of organizaltiearning, however,
focus only on describing mechanisms used by firms to crédymamic fit” between
their competencies and their socioeconomic business amanats (Teece, Pisano &
Shuen., 1997), and do not account for the direct firm-eamdbgnvironment
relationship. In addition, these perspectives are, byage,lmore focused on describing
internal organizational attributes rather than therpiay between organizations and the
systems in which they are embedded (Scott, 2008). Theréfangye that organization-
centric theories can only incompletely explain corpoditmate change vulnerability and
adaptations, and the biophysical impacts of these adastation

Other organizational theories, such as resource depenth&aorg and new

institutional theory, are more concerned with the dyearbhetween organizations and
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their environments. For this reason, scholars haveeapfilem often in research that
interprets the firm-ecological environment relationshi@a &snction of firms’ external
market pressures, industry economic power, governmentategupressure and
uncertainty, and normative pressures from the firmgsainstitutional environments
(Aragon-Correa & Sharma, 2003; Berchicci & King, 2007; Chrastm 2000). Further,
scholars have used these theories to explain outcontieis odlationship, such as
corporate environmental, social, and financial performgBerchicci & King, 2007,
Darnall & Sides, 2008; Elkington, 1997). However, like thgamization-centric theories
described above, these do not incorporate explanatiadhe ofiechanisms associated
with firms’ direct dependence and/or impacts on biophysingironments, without
mediating influences of social and market institutiorsgy(Fz & Winn, 2009). Thus,
while it might be possible to rely on one of these orgdiupal theories to interpret the
phenomena of interest, one would still need to extendhbsen theory to address the

direct firm-natural environment relationship.
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CHAPTER 3. RESOURCE DEPENDENCE AND NATURAL RESOURCE
DEPENDENCE

3.1 Introduction

In a call to address the gap identified in the immedligirevious section, Starik
and Rands (1995) suggested that resource dependence theorlgenigbt to explore
the direct linkages between firms and their ecologiceirenments. Many years later,
Pogutz and Winn (2009) developed this idea somewhat, by desciiionsgdcological
“embeddedness,” involving both its dependence on its sdliephysical environment
and the impacts that it has on the same environment.aBitles imply that firms can
face ecological uncertainty when they depend on resswembedded in their salient
biophysical environments, and ecological change can undermmns’ access to those
resources. The following sections develop this notiorensompletely, first by
describing the rationale for explaining ecological infllesnand impacts through the lens
or resource dependence theory, reviewing the extant tsemye arguments, and then
accounting for the unique components and mechanisms of cesdependence on the

natural environment (natural resource dependence).

3.2 Rationale for Using Resource Dependence Theory

| base my theoretical interpretation of the phenontdniaterest in resource
dependence theory for two reasons. First, the eartieree indicates that corporate
climate change vulnerability often involves effects oalegical resources in firms’
biophysical environment that are critical to firms’ bussmenodel (Belliveau et al., 2006;
IPCC, 2001; WBCSD, 2008). While extant resource dependencey thees focus on the
resources controlled by other organizations in the firsecioeconomic environment, it

55



does not contain assumptions that preclude the possthaityincertainty can also be
associated with accessing critical resources provisibpéleir salient ecological
systems. Second, climate change is, in fact, a golferce from the external
environment of business that is creating uncertaintfifois with corporate climate
change vulnerability (Emanuel 1998; 2003; 2005). While the thexplcitly focuses on
the uncertainty associated with the distribution of @oin socioeconomic environments
(Pfeffer & Salancik, 1978), it does not contain assumptibatspreclude the potential for
forces in the ecological environment, like climate @dgro create uncertainty with
respect to resource access (Hoffman, 2006; Lash & Weltn@@07; Pogutz & Winn,

2009; Smit, Burton & Klein, 2000).

3.3 Resource Dependence Theory Reviewed

According to Pfeffer and Salancik (1978), resource dependeackinction of
the criticality of resources controlled by other orgatians in firms’ salient
socioeconomic environments. Criticality describes howartant resources are for the
day-to-day functioning of organizations, and the proporticougbut that relies upon
them. Without access to critical resources, firms @dave to substantially change their
business models. Resource dependence and uncertainty czausdoérms are not self-
contained entities. Rather, they are embedded in boundedsygiems (Katz & Kahn,
1966) of organizational networks, called inter-organizatifields, which contain a finite
quantity of potentially critical resources. Organizatidngn ongoing quest to secure
their specific external resource requirements, becatwanked by their dependencies

or, more aptly, interdependence. Interdependence desthiéesciprocal dependencies
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that tend to characterize the relationships betweemzag@ns within a field. A simple
example illustrates this notion: firms are dependenhupeir suppliers and customers;
customers, in turn, depend on firms for goods and servicésuppliers depend on them
for sales. As a result, a firm’s capacity to managewn resource dependence is a
function oforganizational interdependende their interorganizational field (Pfeffer &
Salancik, 1978).

According to the theory, the mechanism linking pattefneterorganizational
interdependence to firms’ resource dependence managemesyisgas power
(Casciaro & Piskorski, 2005). Bierstedt (1950) defined powéneaability of a social
actor to introduce force into a social situation to indeerain behaviors from other
social actors, where force is defined as the “appticatf sanctions” (733). Power,
therefore, can be conceived of as latent force, wdnipbwerful subject can threaten to
use against others for the purpose of getting them to deteong they are not already
inclined to do (Mitchell, Agle & Wood, 1997). Social powsmiot solely an attribute of
the actor who possesses it; it is also enacted bsottial relationships in which an actor
finds itself enmeshed (Pfeffer & Salancik, 1978). In otherdappower must not only
have a subiject, but also an object, and the charaudeteggree of one actor’s power over
another depend on the relationship that exists betweemth Emerson (1962: 32)
accounted for the relational component of power in éfswdion: “The power of actor A
over actor B is the amount of resistance on the p&tvehich can be potentially be
overcome by A.”

The source of organizational power is the subject’s obafrphysical, financial,

intellectual, relational, and/or symbolic resources tire needed by others (Casciaro &
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Piskorski, 2005; Emerson, 1962; Frooman, 1999; Pfeffer & S&lat@y8). In other
words, one organization’s resource dependence on anotkertbe latter organization
power over the former. If an organization possessesaurce that is critical to another,
it can exercise its power over the dependent entityrgaténing to withhold a critical
resource from it (Frooman, 1999). The dependent organizatieft with a choice:
acquiesce to the demands of the powerful organizationseritls access to the resource
in question (Casciaro & Piskorski, 2005)

The condition of organizational interdependence, howawgljes that
organizations have reciprocal needs from each othptyimg that power is bi-
directional and can be applied as a countervailing respdie distribution of power
depends upon the symmetry of resource dependence betweenzatigas, where,
typically, the less dependent organization has a poweansalye over the other (Pfeffer
& Salancik, 1978). It is important to note that interdepeneemcl the distribution of
power among organizations are functions of the chaistitsrof the socioeconomic
networks in which these organizations are embedded, dasuble individual needs of
organizations. As the critical resource becomes mouadant in the network, firm-
specific power associated with controlling the resourcérdss since the overall supply
of the resource and dependent firms’ options for procuribgaome higher. In this case,
an equally important implication is that one organizésgower declines as the
concentration of the resource across the networrbes more dispersed, because the
dependent organization has more potential transacting aemne, by extension, more

bargaining power (Pfeffer & Salancik, 1978; Porter, 1981).
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FIGURE 1. Resource Dependence, Power and Organizational Inteependence
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Figure 1 provides a stylized representation of the resal@endence, power, and
organizational interdependence constructs.

There are two general strategies available to an orgamzar managing
interdependence: first, it can adapt to its dependence tioyatesing its internal demand
for the resource (Pfeffer & Salancik, 1978). Organizatiend to do this when the
external organization controlling the resource is monegsful, and they cannot expect
to generate sufficient countervailing power. Adapting resodependence can involve
identifying substitute resources, or more radically, difsargy lines of businesses, or any
other option that reduces underlying resource dependence.itio@dah organization
can attempt to buffer itself from resource dependencedyiag inventories of the focal
resource, thereby reducing the urgency of the uncertaistgiased with changes in

external supplies of the resource. However, this giyataly addresses the urgency of
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uncertainty, and not its underlying cause (resource dependérieaves the
organization potentially vulnerable in the future, whiléhat same time creating slack
resources that might decrease efficiency (Cyert &aat963; Pfeffer & Salancik,
1978). The second general strategy involves attempting td ass&rol over the resource
in question. A firm can reasonably expect to do thisi§ more powerful than the
organization controlling it. There are many strategias firms can employ to gain
control of resources, including bargaining, mergers and atiqussijoint-ventures,
collusion and cooptation (via interlocking boards). Vilie exception of bargaining,
each of these strategies also creates new interdepmesiéor the focal organization, as
they cede a certain degree of organizational autonomyngaalize the once-separate
interdependencies that accompany its “new” partner(sjf¢P# Salancik, 1978).

Finally, while the theory articulates a variety trigegies for managing resource
dependence, it assumes a limited role for manages@iadion; the focal determinant of
strategy in this view is the uncertainty arising from powvelationships in the firms’
socioeconomic system. The theory conceives of masage necessarily as
entrepreneurial, but rather as agents who are constaatiaging and disposing of
interdependence, by either using power over other organigaiiogaicquiescing to their
demands when they have more power. It also assuresiéimagers enact their business
environments rather than rationally interpret them; tesins that managers’ capacities
to accurately make sense of their socioeconomic envieatsrare subject to their own
cognitive limitations and imperfect access to compldtemation about the environment
(Pfeffer & Salancik, 1978). As a result, managerial digmnes itself a function of the

unique sense-making processes of managers. By implicatgamizations can impact
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their socioeconomic environments in unpredictable wayhesadapt to their
interdependence, uncertainty and power relations, betaeis@daptations are a function
of imperfect sense-making processes. Therefore, eveighihorganizations and their
managers might have limited discretion when managing gmabassociated with
resource dependence, they do participate in the socistiraotion of their socioeconomic

environments (Pfeffer & Salancik, 1978; Scott, 2008).

3.4 Natural Resource Dependence

The natural environment is, however, to some extesgenous from markets and
institutions that comprise the socioeconomic environmeessribed in resource
dependence theory. In fact, the natural environment coustl wkplly without society,
whereas the reverse would be impossible. Thus, iasoreble to suggest that
organizations can be directly dependent upon the naturabament, without the
mediating influence of their own institutions or otheganizations. Pogutz and Winn
(2009) develop this argument by describing organizations as “ecallygembedded” to
differing degrees. The concept of ecological embeddednbssesl on Granovetter’s
(1985) theory of the social embeddedness of economic aetioch describes how
economic behaviors of individuals and firms are embeddseddial systems and cannot
be interpreted without understanding their social casté@ranovetter, 1985; Pogutz &
Winn, 2009). With regard to ecological systems, the conoggies that economic
behavior is also embedded in the natural environment, and/éheannot entirely make

sense of organizations without understanding their gaabcontexts. The concept is

® Granovetter argued that scholars who did so often peseither under- or over-socialized accounts of reality,
depending on whether they adopted an exclusively economiciat account of their research context, respectively
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also built around the notion that organizations depertth@natural environment, since
they cannot exist without their biophysical environmentsthacritical ecosystem
services they provide. In this sense, it is an analogetortanizational embeddedness in
institutional fields described by resource dependence th&oog organizations also
cannot exist without their socioeconomic environmentstha critical resources they
provide (Pfeffer & Salancik, 1978).

Unlike socioeconomic dependence, natural resource dependeabes natural
forces and resources that are directly provisioned by fibophysical environment.
These problems, therefore, do not involve organizatiot@idependence. Building on
Pogutz and Winn’s (2009) notion of ecological embeddednesspbge that natural
resource dependence is, instead, a functiangenizational ecosystem dependence
ecological impacts on organizatigrendorganizational impacts on ecosysteather
than organizational interdependence. | also, posit ttatral resource dependence can
also involve a feedback loop betwemganizational impacts on ecosysteamsl
ecological impacts on organizatians addition, strategies to manage natural resource
dependence involve responses to natural power that relg organization’s power to
control the ecological systems that provision @itecosystem services to the firm. Since
organizational power, by definition, results in part fritsmetwork of socioeconomic
relations and control of resources (Pfeffer & Salant®8), | refer to this type of power
as socioeconomic power. Figure 2 illustrates the vagougponents of natural resource

dependence.
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3.41 Organizational Dependence on Ecosystems

Organizational dependence on ecosystems is a functibie ofiticality of
natural capitalandecosystem servicéisat the natural environment directly provisions to
the firm. Natural capital has been defined as a stodatifral assets (biological or
otherwise), the natural processes that link them togedhd/or the structures that hold
each of these components together in balanced systeatk¢Wiagel & Rees, 1997).
Costanza and colleagues (1997: 254) define ecosystem servitlegva®f material,
energy and information from natural capital stocks wimmbine with manufactured
and human capital services to produce human welfare.”

Ecosystems can achieve stasis or at least trenddewabecause they consist of
frameworks of natural capital that create their owfaregulating processes, which

regenerate decaying or consumed sources of natural c&piahples of ecosystem self-

FIGURE 2: The Components of Natural Resource Dependence
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regulating processes include: atmospheric regulationat regulation, ecosystem
regeneration following perturbation, soil formation @eses, processes that lead to the

breakdown of wastes, processes that organize naturalcgtpitks into renewable and
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non-renewable resources, and a variety of other natlfakgulating processes
(Costanza et al., 1997). These self-regulating processddsegosystem services, which
can be defined as benefits provided by nature to societyasugin, air purification,
water, water purification, soil formation, favoralslémates, consumption of renewable
resources, nature-based tourism, and a general feelagpodciation for nature and the
life it contains (Costanza et al., 1997). Some ecosystzvices sustain life itself, while
others provide quality of life to human and animal commesithat value it (Starik &
Rands, 1995).

Like humans, firms depend directly on natural capitdl @opsystem services
(Pogutz & Winn, 2009; Starik & Rands, 1995). Without air, wad€ravorable climate,
and a variety of natural resources, no organization istaldervive (Gladwin et al.,
1995). Some ecosystem services are directly essentia &xistence of specific
organizations, such as wind for wind-power generation; watdrydro-power
generation; timber for pulp, paper, lumber and furniture; éeldihd and water for
agriculture; and snow and water (used in snowmaking) forgsklore generally, firms
depend upon natural capital to generate ecosystems sehatessult in natural
resources underpinning the raw material for all physic@tasWithout iron, oil, gas, and
coal, there would be no plant, property and equipmentté@ps & Daly, 1992). Thus,
business organizations either depend directly on natysatand/or its resulting
ecosystem services when they represent specific comysomfetheir business models, or
indirectly upon them as a source of raw materials fdirads of manufactured capital.

In addition, they indirectly depend upon natural capmal ecosystem services because
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they sustain the human systems comprising firms’ socim@mic environments and

critical stakeholder sets.

3.42 Ecological impacts on organizations

Natural forces create uncertainty for firms’ accessritical ecosystem services
by undermining the functioning of their source ecosyst&wysmplication, ecological
impacts on organizations are a function of organizatidependence on ecosystems. If
firms have low levels of organizational dependence oryastems, then they are less
vulnerable to ecological change and its capacity taplighe provisioning of natural
capital and ecosystem services (Winn et al., 2010). Ecalbgihange causing impacts on
firms with dependence on ecosystems can, in some, destso powerful for human
intervention. Firms often manage the impact of natiar@les on their biophysical
environment when those forces are contained withinghespace (Costanza & Daley,
1992; Pogutz & Winn, 2009). However, many ecological processdsding climate
change, involve natural forces and expressions of poweath temporally or spatially
removed from the firm’s salient biophysical environmert mvolve levels of energy
that operate on much larger scales than those used lonarusiness (Winn et al.,
2010). In the case of climate change, firms are almmstgess to stop the natural force
that is undermining the health and functioning of ecosyst@mprising their
biophysical environments. Localized expressions of climaa@ge can be caused by past
events taking place in distant geographic areas, leavingduodl firms without options
for preventing it from happening (Prugh et al., 1999). Theegfaatural power over firms

can be nearly absolute and impossible to mitigate; fieomd loss of access to natural
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resources due to ecological processes like climate clzamgenly adapt to this resource
dependence, since they cannot generate countervailing papale of stopping these
events (Winn at al., 2010).

Technology can in some cases slow the impact of widadpexpressions of
natural power on firms. In limited cases, technologscdditions protect manmade
structures and systems from some types of ecologiealgeh For example, off-shore ol
and gas drilling platforms have developed capabilities foeptimig physical capital
from the extreme weather events and ocean swetlieiatsd with climate change
(Hoffman, 2006). However, physically protecting firms’ biopbgsenvironment from
climate change would require isolating it in a biosplaer@ recreating the desired
climatic systems for that ecosystem within the biosph€his type of solution is
prohibitively expensive for firms in industries that aréunal-resource dependent.
Further, technological solutions to affect the sourfadimate change on a global scale,
which drives local expressions of climate change, ctlyréio not exist (IPCC, 2007). As
a result, the deployment of technology into naturslesys to protect them against
climate change is currently limited in application.

In broader applications, some have argued that techndlegicgions can replace
ecosystem services that degraded sources of naturallacapitno longer provide. For
example, air conditioning can keep us cool even thoughlainets’ ability to do so is
waning. However, this is only possible on a local saaleill obviously be impossible to
air condition the earth’s atmosphere), and in thegs®dt accelerates the depletion rate
of the natural capital, and by extension, substituteedosystem services no longer

provided by degraded natural capital. The second law of therraadys explains how
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this occurs (Wackernagel & Rees, 1997). All matter, inclydiatural capital, is subject
to entropy and is therefore constantly losing biomassuseciais constantly bleeding
energy. Natural capital is at a state of low entro@gyause it is typically organized into
ecosystems that trend towards homeostasis by incorgpeatifiregulating systems that
preserve the ecosystem’s structure (Costanza & Daly,) 1982hnological substitutes
for natural capital, on the other hand, are not produizeself-regulating processes, but
rather via value-added chains that ultimately begin vaghetxtraction of raw materials
from the earth, i.e. natural capital. Further, thaiue-added chains can consume a
variety of ecosystem services in the process of mgngpchnological substitutes for
natural capital to the market, in aerobic, hydrological gerrestrial ecosystems
(Wackernagel & Rees, 1997). As natural capital is processgdeconfigured into
manufactured forms of capital that become technologigiastitutes for natural capital,
waste is generated and entropy increases. In addititime asganizing structure of
natural capital becomes reconfigured during the transfazmat enters a higher entropy
state, because its self-regulating processes becorptés (Wackernagel & Rees,
1997).

Further, if that technology consumes energy and ressun the process of being
a natural capital substitute, it will do so in a way tugpropriates energy away from self-
regulating ecosystems and their regenerative capa@itiaskernagel & Rees, 1997). For
example, air conditioners or heating systems oftecchnological substitute for climate
regulation in localized indoor environments, but in the ess¢hey consume more
energy from outside the system than is reflectetieriocal service provided. Even

attempts tanvest in natural capitathat involve restoring and enhancing ecosystem
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health (Pogutz & Winn, 2009) ultimately deplete globatksoof natural capital because
they require reallocating natural capital from oneled¢o another, moving the origin
locale and the reallocated capital into higher entstptes (Hinterberger, Luks &
Schmidt-Bleek, 1997). For example, agricultural firms mayptapidly growing species
of poplar on farmlands to be used as pulp timber, as adgical substitute for natural
forests. While tree farming may appear to be more ewalthyg sustainable than
harvesting from natural forests, it still requires sf@itilizer, and an energy conversion
process that in the aggregate can rival or exceed theabsdepleted from traditional
selective logging in natural forests. As a result,tioge sustainable strategy actually
involves sustainable harvesting in natural forests (8pdtise & Stewart, 2003).

Currently, technology cannot replace what the natural@mwient does for
humanity in the aggregate. Its best uses, with respeabmaooping sustainable
development, are to either help human systems decoupisehas from their resource
dependence on ecosystems and natural capital, or to invesural capital. Doing so
could help prevent human systems from exceeding thgimguzapacity of ecosystems
and help protect ecosystem self-regulating processes gewkrative capabilities

(Wackernagel & Rees, 1997).

3.43 Organizational impacts on ecosystems

Organizational impacts can occur when businesses usgstaios to manage
their organizational ecosystem dependence in three derara (Marshall & Toffel,
2005). First, businesses facing natural resource dependence mble ho manage the

associated uncertainty by creating buffers of vulnenadlaral resources or using natural
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capital to create substitutes for vulnerable natuslueces. Farms that react to drought
conditions by using more irrigation and ski resorts$ tis® more water to create artificial
snow reflect this strategy. However, developing subsstiatelost sources of natural
capital by consuming others can lead to the over-consompithin that ecosystem.
Overconsumption can be defined as a pace of naturalloagmsumption which exceeds
ecosystemstarrying capacity or the ability of ecosystems to maintain their orgagzi
structures, self-regulating processes and self-regenecaipaeities (Costanza & Daly,
1992; Arrow et al., 1995).

Second, firms may use or develop ecosystems to mangigedktural resource
dependence. As firms’ natural resource dependence insyeasdoes the likelihood that
managers consider their biophysical environments as valtedaerces to leverage in
business strategy. This should not exclude strategies b tadecological change in
firms’ biophysical environment. In this case, leveragimgbiophysical environment
implies using it as the basis for new revenue-generasipglilities that are less
vulnerable to ecological change. For example, skirtesnight develop summer
recreation operations in their mountain environs, sugodsnd mountain biking, to
replace declining revenues from skiing operations beaafudenate change. This
strategy can also disrupt the organizing structure of natajpéhbt within ecosystems and
self-regulating and regenerative processes, since ilviesantroducing social and
technological elements into the system or physicabtrying parts of the system.
Third, pollution associated with business practices asgperturb ecosystems by

disrupting their organizing structures (Costanza & Daly, 18&#shall & Toffel, 2005).
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Control can motivate firms to leverage their biophgsenvironments before
seeking resources from their socioeconomic environmems wdapting to ecological
change. Many ecosystems and ecosystem services aidered public goods, and their
value to society is not reliably recognized by institutiag@aternance mechanisms
(Costanza & Daly, 1992; Costanza et al. 1997; Prakesh &RpPH05; Berchicci &
King, 2007). Thus, firms can often use natural capital andystem services from their
biophysical environments directly, without having to work throogirkets, where other
organizations might have intermediary control of éhessources. In addition, direct
control can help firms avoid legitimacy concerns froom-market stakeholders who
might publicly decry overconsumption of natural capidiegctly from firms’ biophysical
environments. Organizational impacts on ecosystemdirgsfriom overconsumption
can go unnoticed by other organizations, or can be tenhporadpatially removed from
the actions that caused them (Driscoll & Starik, 2004)hése cases, opposing
stakeholder claims about firms’ impacts on ecosysteaysba difficult to substantiate,
or may happen too late to prevent environmentally harrofydarate behaviors. For
these reasons, influence mechanisms that constraim&havior in their socioeconomic
environments can be less effective in their biophysiecgirenments, inducing firms to
use ecological resources of value from this domain mibea,ovhen given a chance

(Wackernagel & Rees, 1997).

3.44 Organizational impacts on ecosystems feedback loop
In cases of overconsumption, firms that create org#éioizal impacts on

ecosystems might face new natural resource dependeridemso since affected
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ecosystems could begin provisioning even fewer ecosysemses to those firms, or
salient stakeholders might begin deploying withholdingatyias against these firms
(Frooman, 1999; Pogutz & Winn, 2009). For example, a ski résatradapts to
declining snowfalls by deploying snowmaking capabilities m@igrconsume local
sources of water to overcome the impacts of lowezlseof snow, thereby depleting that
critical resource for future snowmaking activities. Arestpossibility is that it might
draw too much water from community supplies, causing contgnatakeholders with
concerns about water scarcity or other ecosystemteftieengage the firm
confrontationally (Clifford, 2002). As another examplagefiry firms using cut-block
logging techniques often attempt to restore lost forestitgdmsreplanting clear-cut
areas. While tree-planting can restore forest densiges not restore biodiversity,
which ironically makes forests more vulnerable to barktleepandemics (Fettig et al.,
2007).

Since feedback about corporate behavior can also be telgpand/or spatially
removed from firms’ adaptation strategies, organizationplcts on ecosystems may be
difficult to foresee. For example, an offshoreard gas exploration may flare methane
in the process of producing crude oil, thereby contributitgtsutially to GHG
emissions, which in turn contributes to global warmingséne point, the resulting
climate change may be responsible for extreme wedtaethreatens the firm’s offshore
facilities; however, the timing and location of thatreme weather cannot be reliably
predicted, nor can the firm’s actual contribution toglebal greenhouse effects that are

associated with the weather event (Pogutz & Winn, 200anWf al., 2010).
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3.45 The interaction of socioeconomic and natural resource dependence

Thus far, the discussion of natural resource dependesaadialy focused on the
direct relationship between firm and natural environmélnis is done for analytical
purposes. However, natural resource dependence should thotuigét of as isolated
from socioeconomic resource dependence. Rather, finnegtdelationship with its
natural environment is likely to be contingent on its orztinal interdependence
within its socioeconomic environment and on the distiaoubf social and economic
power that exists there. Thus, forces in the firm’skeand institutional environments
can magnify or constrain each of the four conditioinsadural resource dependence
described above.

A noteworthy institutional condition that is magnifying fh@blems associated
with overconsumption and organizational impacts on extesys is that natural capital
and ecosystem services are often freely available apegss common goddsven
though their consumption can have real external costscblogical, economic and
sociological systems (Costanza et al., 1997; Prugh, ét98l9; Wackernagel & Rees,
1997). As a result, the market place does not send thdssigreconomic actors that
reflect Pareto optimal corporate behaviors with reisfgeconsuming scarce natural
resources sustainably. Further, institutional systems dounantly provide
comprehensive environmental protections for inducing sustaidelikdopment. While
most of the earth’s ecological systems are under somef regulatory control, even the

most stringent environmental regulations do not always plisogecount for the value of

% There is a vigorous political debate about what goodsemitss should be public, private or communal; however,
it is accurate to suggest that most of the globe’s stas are in some state of decline because of human
overconsumption and/or perturbation, and that these bebawiowid be constrained if ecosystem services were
communal goods (Hardin, 1968), rationed public goods, or pile@st, publically allocated goods that are monetized
in a way that reflects their value to society throughkesigrand political governances mechanism (Millennium
Ecosystem Assessment, 2005).
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ecosystems (Millennium Ecosystem Assessment, 2005examnple, when a stand of
trees is harvested, the value of the raw materiajsbeaaptured in fees, and the
pollution to firms’ biophysical environments may be miniedzy effective regulations
and pollution control practices. However, the valueavbon sequestration services
provided by those trees is not yet subject to mandatomatrah through fees or carbon
pricing in countries that have the overwhelming majarityhe globe’s viable
commercial forests (United States, Canada, Brazil ars$iR). Even when tree planting
is required where trees have been harvested, it takeg years to reestablish the carbon
sequestration capacity of mature or maturing forests (D&@annell, 1992). Further,
tree-planting does not quickly reestablish lost biodivgrsiich in many cases takes
centuries to regenerate, even if no other ecosystenrpations occur. Biodiversity is
associated with many other ecosystem services, sumigasic compounds used in hew
medicines, resistance to forest fires, resistanpme-bark beetle infestations, and
spiritual well-being to citizens who value nature (CostatDaly, 1992; Pogutz &

Winn, 2009; Starik & Rands, 1995).

3.46 An lllustrative Vignette

The following vignette describes a process that lingsuoizational
interdependence, organizational dependence on ecosystefogjiad impacts on
organizations, organizational impacts on ecosystemdgeadthack loops to the

organizational and socioeconomic resource dependence.
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Forestry firms operating in the Kinbasket region of BntColumbia (BC) during
the 1970s and 1980s substantially depleted available conafrigrder in the
region, so that a once-vibrant industry and forest Hdmiadisappeared by the
late 1990s. The drivers of this collapse were a long-stgrmuiblic policy and the
competitive pressures it created, which favored unsustaif@fgstry practices
across the region. The provincial forest practices emgeuraged the local
forestry industry to harvest at unsustainable rates thrthegpolicy of its annual
allowable cut (AAC). This policy called for harvestingesin the Kinbasket
Region that were well beyond the carrying capacitysohatural forest resources.
As a result, the BC Ministry of Forests, the provinaigéncy responsible for
regulating commercial forestry and developing its fopeattices code, rewarded
firms that were efficient at harvesting with discouhstumpage rates and
privileges to apply for newly designated forest tenuress Tforestry firms that
could produce timber faster received better prices andsatwéimber, whereas
those considering more sustainable harvesting practioesexposed to
uncompetitive policy prescriptions. As the regional tsebecame depleted, so
did their capacity to regenerate themselves, prevenbartisat damaged logging
roads and waterways that were responsible for maintaiisingries and fresh
water, sustain wildlife habitats, and mitigate forast fiotential. The decline in
ecosystem functioning also hastened the decline of comahér@sts and
created additional expenses for forestry activitiee@ated with increasingly
difficult access to timber. These conditions increas®dpetitive pressures in the

region, since a then-mature regional industry faced isgrg&osts, declining
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access to timber, and increasing excess lumber producpanitta These
pressures translated into increasingly ecologicallyrdetste forestry practices to
manage rising costs, further hastening the decline obtkstf In the early 1990s,
public pressure to protect forests, and policy-makers’ regogrthat the existing
policy regime had undermined the forest resources throtigfr@province,
convinced the province to review forestry regulations, alately, develop a
new BC forest practices code. The new code was excafifictringent,
requiring extensive regulatory approvals and charging muckehighber
stumpage rates. By the middle of the 1990s, the most pemtiumber mill in

the Kinbasket Region closed its operations because detime in local timber
supply and quality and increased costs. Without this prommegitnal buyer,
most of the upstream forestry industry in the regicapieared (Chappelle &
Hein, 1993). In short, the AAC-based policy prescriptiondsiaed the forestry
industry to cause the rapid decline of the regional timberlgupbpis created
feedback from the industry’s ecological and socioecan@mvironments that

hastened its own collapse.

3.5 Summary

The existing body of scholarly research in the areagborate climate change
adaptations has been focused primarily on the organizatemlof analysis, examining
the relationship between organizational processes amdékaiting adaptations.
However, research in the area has yet to addresgchsguestions involving how

climate change geophysically impacts firms, whether firesulting adaptations to
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climate change create effects on the external envirotswehere they are embedded, and
whether forces in those external environments can@n®r enable adaptations that
have effects in those environments (Winn et al., 2010).

Fortunately, there is a long tradition of applying orgaiozet theories focused
on the external environment of business to explain themdtivmpacts and contingencies
of corporate sustainability. Research on corporate@mwviental performance in
particular has applied contingency theory and neo-institak theory to explanations of
how marketplace conditions and institutional arrangememse related to firms’
impacts on the natural environment (e.g. Aragon-Corr&ond&rma, 2003; Rivera et al.,
2006). Climate change is, however, a natural driver ofaratp strategy that might lead
to impacts in firms’ biophysical environments under tdeict control, without
mediating influences from markets or society. As a tesujanizational theories
explaining the relationship between firms and their@mnomic environments need to
be extended to account for the direct firm-natural environmedationship (Pogutz &
Winn, 2009; Starik & Rands, 1995). Some work has already octctimreugh the
perspective of resource dependence theory and its abiktypiain firms’ dependence on
externally controlled resources (Pfeffer & Saland®78). In this chapter, | attempt to
extend the theory by accounting for unique elements ofalaesource dependence.
These elements are organizational dependence on ecosystEogical impacts on
organizations, organizational impacts on ecosystemshan@edback that
organizational impacts of ecosystems create for orgamizdependence on ecosystems.
In explaining ecological impacts on organizations irtipalar, | incorporate a role for

natural power to create uncertainty for firms’ abiliyaccess natural resources. In
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addition, | briefly propose that there is interplayvioeen the elements of natural resource
dependence and organizational interdependence, sinceafienesnbedded in both
socioeconomic and ecological environments. The nexitehaevelops a conceptual
model and a set of empirically testable hypothesesatkabased on the ideas described

in this chapter.
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CHAPTER 4. MODEL AND HYPOTHESES
4.1 Conceptual Model

As mentioned earlier, the dissertation involves a gtaive empirical study that
assesses the impact of Corporate Climate Change Vhilitgrand Adaptive Capacity
on Biophysical and Socioeconomic Environmental Performalfigure 3 illustrates the

conceptual model diagrammatically:

FIGURE 3. Conceptual Model Framework

H1 () : _
Corporate Climate Eiﬁrﬁ)hnyriggtlal
Change Vulnerability /' Sarfor
H2 (-)
H3 (+)
Corporate Climate \ Socioeconomic
Change Adaptive Environmental
Capacity H4 (+) Performance
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4.2 Hypotheses

Hypothesis 1: Corporate Climate Change Vulnerability is negativelyadlto

Biophysical Environmental Performance.

As discussed in Chapter 2, firms are more likely to deplioyate change
adaptations when they are vulnerable to the phenomerge(A2006; Berkhout et al.,
2006; Hoffman et al., 2009). Resource dependence theory ptascriptions for firms
with climate change vulnerability to help them redueehiophysical risk created by
phenomenon. They include: protecting threatened resolmdés;ing inventories of
threatened resources to make uncertainty less urgentsitinreg competencies with
ones that are not vulnerable, adapting patterns of interdepee in firms’ external
environments to mitigate risk, or using inter-organizationdaboration so that firms
can share or shift risk created by climate change (Pf&ffealancik, 1978). However,
some of these prescriptions are specific to conditddimgganizational interdependence
(Winn et al., 2010). The unique aspects of natural resourcadEpee can preclude
adaptation options that involve protecting the organizing &treis of ecosystems
comprising firms’ biophysical environments, stopping climdtange (adapting firms’
external environment to reduce firms’ interdependence)siog inter-organizational
partnerships to share or shift climate change risk.

First, while protecting firms’ biophysical environment frafimate change is
consistent with the type of adaptation that protectsatiened resources, doing so is most
often a prohibitively difficult task, or it causes hamnetcosystems outside of firms’
biophysical environments. As an example of the firse casme ski resorts have
attempted to preserve snow by slowing glacial melt wileigl blankets; however, this

technology is only feasible on glaciers (it cannot gebsnow on regular earth from
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geothermal energy that will melt it from below), iremely expensive, and slows, but
does not stop glacial melt (Olefs & Fischer, 2008). égbcond case, agricultural firms
with climate change exposure are protecting arable latidinugation and fertilizers
(Schlenker et al., 2005). However, these techniques neitegsarlve consuming
ecosystem services from other ecosystems, or creatilgigno that perturbs them.
Currently, business organizations lack the capability to grtteir biophysical
environments from global sources ecological change, uttbonsuming ecosystem
services from another ecosystem (Pogutz & Winn, 2009; Whaagel & Rees, 1997).

Second, firms are powerless to stop global ecolofpcags, such as climate
change, because they operate at different scalewofyethan those generated by firms
and can be spatially and temporarily removed from fifffegyutz & Winn, 2009). There
have been experiments with weather modification (cleerting) that have shown some
promise in releasing super-cooled precipitation from claudieal conditions; however,
cloud-seeding specifically affects and depends upon conslitiolocal stratospheres, and
does not have the capacity to alter climate pattermslamger scale (Huggins, 2006).

Finally, firms in some industries have been able toeshashift risk associated
with extreme weather events with external socioeaua actors. This type of adaptation
is consistent with resource dependence adaptation sti@teging inter-organizational
action (Pfeffer & Salancik, 1978). For example, offshmtexploration companies have
obtained insurance for their equipment in case of damesgdting from hurricanes
and/or high seas (Hoffman, 2006). However, insurance islptiobly expensive or
unavailable to firms experiencing vulnerability associatét organizational

dependence on ecosystems, because these risks andtdiffimpossible to price (Scott
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& McBoyle, 2007). Thus, firms vulnerable to climate chamgthis manner may lack the
bargaining power to use these tactics.

On the other hand, it is likely that firms have thevpoto use one of three options
to manage their climate change vulnerability by altermeguse of their biophysical
environments: first, they can create buffered invendasfenatural capital to lower the
urgency of the uncertainty they might face in accesaffected resources; second, they
can develop substitutes for threatened resources by cowgsather sources of natural
capital and ecosystems ecosystem services; and,ttiesdcan diversify their
competencies using their biophysical environment in wayséaice their climate
change vulnerability. Firms’ propensity to alter theie v$ their biophysical
environments is based on control and economic incentivigsns have the license to
operate within a defined geographic space, they have dortbtover the ecosystems
that comprise it, since institutional mechanisms ofeamot perfectly monitor or
evaluate firms’ impacts on those ecosystems (Wacgetig&Rees, 1997). According to
Pfeffer and Salancik (1978), direct control of a resow@ehasis for decision-making
power over the allocation of that resource. Furtfiens’ may have economic incentives
to use these ecosystems strategically if the valuleosktecosystems and the services
they provide to society is not reflected in their trustsdo firms (Costanza & Daly,
1992; Wackernagel & Rees, 1997).

The first of these natural resource dependence manageptemts, buffering, is
consistent with the climate change adaptation tygwakcting vulnerable businesses (as
opposed to vulnerable ecosystem services) (Berkhout 2086). Buffering necessarily

involves stockpiling ecosystem services and/or the natapatiad that yields them. For
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example, some forestry firms are increasing theirdsiimg rates of forests that are in the
path of bark-beetle pandemics, to stockpile commercideirbefore the pandemic
diminishes the value of that timber (Straussfogel, 20069.Second natural resource
dependence management option, developing substitutesdatehed resources, is also
consistent with the climate change adaptation tygeakcting vulnerable businesses.
In the ski resort industry, many firms use local sosiafevater in snowmaking
capabilities when the climate is uncooperative. In¢hise, water is the ecosystem
service used as the basis for making artificial snogstibstitute resource. Third,
vulnerable firms might be able to diversify their compeies by developing ones that
are not vulnerable to the phenomenon. This strategynsistent with adaptations that
bear and manage risks and opportunities, which can invedanfiguring firms’ resource
base so that the firm is less vulnerable overallKBeut et al., 2006). For firms with
direct biophysical vulnerability, this type of adaptatioigimh be most economically
deployed in firms’ biophysical environment, since thepesyof firms tend to operate in
renewable natural resource based industrgBCC, 2001; WTO, 2003), where the use
of firms’ biophysical environment is essentially the enbasis their revenue.
Adaptations not involving firms’ biophysical environment reqdiegeloping new
competencies without leveraging their most valuable resgardifficult means of
competing (Prahalad & Hamel, 1990).

Unfortunately, this constrained set of resource dependeacagament options
for firms with climate change vulnerability might alse associated with organizational

impacts on ecosystems. Consuming natural capital arsysgteon services in the context

Mt should be noted that in the future, it is more likdlat firms in a wider array of industries may becomaenable
to climate change (Hoffman et al., 2009).
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of deploying buffering or resource substitution strateg&spush those ecosystems
closer to their carrying capacities. In addition, firdngersifying competencies within
their biophysical environments can perturb the ecosysteahsdmprise them (Costanza
& Daly, 1992; Marshall & Toffel, 2005). Both strategies c&oaollute firms’
biophysical environments as they are carried out. Fanpbea climate change
adaptations in the ski resort industry include increasiegpisnowmaking, which
consumes more water; expanding ski terrain and skitbfareas with high elevation
and/or more northerly facing areas, which increase copison in, and perturbs those
areas; and diversifying business activities into realeska¥elopment and summer
mountain tourism not only perturbs their areas, butialgolves increasing the human
presence and local demand for water resources (Scott &MeB2007). In light of these
considerations, | predict that higher levelsCofporate Climate Change Vulnerability

are associated with lower levelsBibphysical Environmental Performance

Hypothesis 2: Corporate Climate Change Adaptive Capacity is negativalgddo
Biophysical Environmental Performance.

Chapter 2 also reviews the concepCofporate Climate Change Adaptive
Capacityas a driver of firms’ climate change adaptations {idah et al., 2009). The
current study identifies three forms of this construat ttould be negatively associated
with Biophysical Environmental Performand@wnership StructureState
EnvironmentalismandRegulator Resource Dependence

The firm-level characteristic @wnership Structureeflects firms’ abilities to
access capital and make investments in environmental édaptéBurgelman, 1991,

Williamson, 1991). Public companies, in particular, tendetee closer ties to capital
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markets and investment banks (Thomsen & Pedersen, 2009givés them more
access to capital and, potentially, greater financianad¢o deploy climate change
adaptations. At the same tin@wnership Structureould create resource dependence
problems for firms that induce environmentally harmful aatgas from them.
Shareholders can use efficient capital markets to litgeiislaares if firms do not achieve
expected levels of return on investment. Thus, publicged firms’ resource
dependence on shareholders and shareholder economic p@wveublicly-traded firms
can affect firms’ profit motives, which can induce thenpursue strategies that
deemphasize corporate environmental protection (Magtfigderman, 2006; Rivera &
de Leon, 2004; Rivera et al., 2006). This includes strategiefatlta economically
efficient and effective climate change adaptationsdaraharmful to firms’ biophysical
environment.

Second State Environmentalisneflects the normative pressures from firms’
salient institutional environments that can affect §rpropensity to adapt climate
change in ways that harm their biophysical environmi@asasal & Clelland, 2004;
Mazur & Welch, 1999; Rivera & de Leon, 2004; Rivera et al., 20@6he United
States, normative pressure concerning corporate enviroahpeotection tends to be
geographically determined by states (Mazur & Welch, 1999; R&19%)). While the
National Environmental Protection Agency (NEPA) providdésderal regulatory
framework to guide corporate environmental performance sstagement many
environmental regulations when they demonstrate the ¢gpado so. Further, states
increasingly are responsible for developing their ownrenmental regulations to

govern intrastate issues. As a result, states wi#ens who have higher expectations for
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environmental protection are more likely to elect governifigials who pursue more
stringent implementation of federal laws, pass stritige laws, and appoint civil
servants that implement those laws with more vigoaZivt & Welch, 1999).

State Environmentalisitan also influence firms’ corporate environmental
performance without the mediating influence of stateegawient (Frooman, 1999; Maur
& Welch, 1999; Rivera & de Leon, 2004; Rivera et al., 2006). $wvalaes and
expectations for corporate environmental performandesgifdirectly into firms, since
firms are open systems that allow institutional presstw permeate into their
organizational boundaries through interactions withaaiitstakeholders (Clarkson, 1995;
Scott, 2008). Normative pressures associated Stake Environmentalisimtroduce
firms to civil society’s environmental values in a myr@dvays, including through the
non-governmental organization (NGO) activities, the @eadhd/or purchasing behavior
(Scott, 2008). If civil values favor environmental protectigthin a state, NGOs can
advocate for better corporate environmental performanedja outlets will be more
likely to cover issues associated with it, and/or come consumers can inform firms
with potentially illegitimate environmental performanbattthey expect better. On the
other hand, when civil values are less favorable for enmemtal protection, NGOs can
have less support for advocacy efforts, the media @am igsues as less newsworthy,
and/or consumers can care more for the economitywdikated by firms than their
corporate environmental performance.

Once these values enter organizations, it is likelywhiahave some sort of
lasting influence, as organizational members reinterpcetraagrate them into their

organizational cultures (Nelson & Winter, 1982). Evenainagers’ cultural templates
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for their organizations are incongruent with these nmog values, they will have to
determine how to respond to them if they are sufficyestriong, since normative
pressures reflect civil society’s expectations foitiegte organizations, and legitimacy
is a critical organizational resource (Pfeffer & Salkn1978; Scott, 2008). Therefore, as
these pressures increase in strength, so should thbdigdlthat firms will conform in
some way to these pressures (DiMaggio & Powell, 1983; Qlh891; Rivera, 2010).
Finally, since these pressures demand conformity to vasierag that favor corporate
environmental protection, they should diminish firms’ igpilo adapt to climate change
in ways that create negative impacts on their bioghygnvironments. Given that
higher levels otate Environmentalismeflect lower levels o€orporate Climate
Change Adaptive Capacijtyposit that it should be positively relatedBmphysical
Environmental Performance

Third, stakeholders’ resource dependence on firms can gefienapower over
those stakeholders, which can enable firms’ ability toaeatiaptations that have
negative biophysical environmental impacts. Firms creadaamic development, pay
taxes, make donations to political campaigns, are ghiapists, and create
organizational cultures that influence the identitiethefr members (Fort, 2001). As a
result, each of the stakeholders deriving benefits fiomsfhas some level of resource
dependence on them. As levels of this form of dependeaocsases, so should firms’
capacity to deploy corporate strategies that might otheraasconstrained by
stakeholders influence (Pfeffer & Salancik, 1978; Frooman, 199®)eir regulatory
environments, in particular, firms frequently make campaanmtributions and fund

public works projects, and then subsequently call in fasonsfluence the degree of
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regulatory stringency facing them (Oliver, 1991). Further,mfirens cooperate with one
another to consolidate their power to advocate fassue, as they often do in the context
of political influence strategies adopted by businessrahasiry associations, they may
have the capacity to contest or shape regulatory exgamts (Levy & Kolk, 2002; Levy

& Egan, 2003). Therefor®egulator Resource Dependercefirms might enable firms

to influence the stringency of the environmental overdagihg them, giving them more
flexibility to deploy business practices that create enviroriaiémpacts.

As argued above, business practices that I@i@shysical Environmental
Performancemay be the most effective way for firms to mitigalienate impacts.
However, powerful stakeholders, such as regulatordtrbig responsible regulating
Biophysical Environmental Performan@Rivera et al., 2010). On the other hand, if these
powerful stakeholders depend upon firms for economic bendieir resulting resource
dependence on firms could induce them to soften thpegaations foBiophysical
Environmental Performancds a resultRegulator Resource Dependemepresents a
form of Corporate Climate Change Adaptive Capachgt might enable adaptations,

including those that create negative biophysical environrhempacts.

Hypothesis 3: Corporate Climate Change Vulnerability is positivelgaated with

firms’ Socioeconomic Environmental Performance.

Pfeffer and Salancik (1978) describe how strategies foagiag one source of
resource dependence can create new ones. By extehgpican create new sources of
uncertainty for firms with regard to accessing critieslaurces that are controlled by
other organizations. For example, diversification etyes can reduce firms’ resource

dependence associated with their existing portfolio ohlesses, while creating
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interdependence with other organizations in their new maaket®r stretching corporate
offices’ management capabilities (Ramanujam & Vargdard 989). The same
undesired consequences can hold true for firms managinghaswurce dependence. If
firms manage natural resource dependence associatedimbecchange vulnerability
through adaptations, they might create new resource depengdeoblems for
themselves. In particular, adaptations that lead to megatvironmental impacts can
subsequently lead to new resource dependence problems a&sbadthtfirms’

legitimacy" (Oliver, 1991; Pfeffer & Salancik, 1978; Suchman, 1995).

If firms’ Biophysical Environmental Performaneere to decline, concerned
stakeholders could be more likely to withhold legitim&oyn firms (Bansal, 2005;
Bansal & Clelland, 2004; Frooman, 1999), whether or not tbknéeoccurs in the
context of climate change adaptations. Faced withigksfirms might attempt to protect
their legitimacy by mitigating their negative environmémngacts, to signal to
legitimacy-conferring stakeholders that they do in &t about the environment
(Bansal & Clelland, 2004; Rivera, Oetzel, de Leon & St&a@Q9; Tashman & Rivera,
2010). In some cases, firms can do so via offsetting pesctsuch as purchasing carbon
offsets in response to creating carbon emissions fi€at2009). Such strategies
represent a form of “acquiescence” to institutionaldsghat define legitimate behaviors,

by complying with rules or following norms that are ddesed legitimate business

12 Suchman defines legitimacy as “...a generalized percepticssangotion that the actions of an entity are desirable,
proper, or appropriate within some socially construcystesn of norms, values, beliefs, and definitions”
(Suchman,1995: 574). Corporate legitimacy refers to the elégrnehich firms behaviors are socially desirable and
acceptable (Scott, 2008). According to Pfeffer and Salaiéska critical resource conferred to firms by their
stakeholders (Pfeffer & Salancik, 1978). If firms faibtatain legitimacy from their stakeholders, they riskradteng

ones who are critical to firm performance and suri@rkson, 1995).
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behavior by powerful legitimacy-conferring stakeholdersv@] 1991; Bansal &
Clelland, 2004; Rivera, 2010).

When firms are vulnerable to climate change, they maildenot to acquiesce to
institutional pressure by mitigating the impact of adaptatio their biophysical
environments, because the adaptations themselves ndgeassaive those impacts. In
these cases, acquiescence might preclude firms’ deslegdations. Oliver (1991) argues
that firms will tend to “avoid” rather “acquiesce” tastitutional pressures when
acquiescence is inconsistent with firms’ strategiesidance strategies include methods
of “concealment,” in which firms “disguise nonconfotynbehind a facade of
acquiescence” (Oliver, 1991: 10). One method of concealoidinins’ environmental
impacts in the aggregate, in light of their decliningelevofBiophysical Environmental
Performanceis to adopt business practices that improve other diomenef
environmental performance that are not associated wigocate climate change
adaptations. This includes developing or improving business maet&sociated with
Socioeconomic Environmental Performan8ech business practices could include
measures to conserve energy and reduce carbon emiggeas purchasing and
sourcing, improved solid waste management and recycling, raheé/sponsoring of
community-oriented sustainability initiatives. Sincedé practices do not involve
reducing the use of ecological resources in firms’ bioglayginvironments, they do not
interfere with firms’ adaptations designed to reduce thiephysical climate change
vulnerability.

Interestingly, scholars have characterized manyesdelbusiness practices as

“beyond compliance” and elements of “proactive environalesirategies” that “good”
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firms tend to do (Bansal, 2005; Hart, 1995; Rivera, 2010; Sh&rkanriques, 2005;
Sharma & Vredenberg, 1998). In fact, many firms in pursuihefideal of being an
“ecological sustainable organization” (Starik & Rand, 198&y/or of competitive
advantages that can be derived from corporate sustaindBiitier & van der Linde,
1995) implement similar measures to reduce pollution andreet” their supply chains
(Hart, 1995). In this case, however, the proposed underlgtianale for ski resorts to
adopt business practices associated with b8tieloeconomic Environmental
Performancas to divert attention away from the increasing ls\aflharm they cause in
their biophysical environments. Business practices asedamth improving
Socioeconomic Environmental Performarace often very visible to ski resorts’ most
important market stakeholder: skiers. Skiers can dyreei efforts aimed at recycling,
energy efficiency, carpooling, and community programs, asdrts are adept at
promoting other measures like green sourcing via a varigiyldic relations and
marketing channels (NSAA, 2010; Rivera et al., 2006). Ski réesdfests on biophysical
environments, however, are more difficult to obsena @merstand without scientific
expertise. Most skiers will not perceive the impactsraiwmaking on local water tables,
new terrain development of wildlife, or valley batti@wondominium developments on
riparian zones that no longer exist. As a result ohiga visibility of Socioeconomic
Environmental PerformanceersusBiophysical Environmental Performandaisiness
practices associated with improving the former type nedfieictively help to “conceal”

firms’ performance in the latter type.
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Hypothesis 4: Corporate Climate Change Adaptive Capacity is positiv@giated with

firms’ Socioeconomic Environmental Performance.

The logic linkingCorporate Climate Change Adaptive Capaeihd
Socioeconomic Environmental Performamaierors the logic underpinning Hypotheses
3. If firms’ climate change adaptive capacity is linkeith negative biophysical
environmental impacts, by extension, it might indirecdlyse concern among
stakeholders who value the ecosystems comprising fibimphysical environments.
More specifically, a®wnership StructureState EnvironmentalismndRegulator
Resource Dependentacilitate more negative corporate environmental imgpactirms’
biophysical environments, they should also be linked witheiasing levels of
environmental legitimacy problems with firms’ legitimacgnferring stakeholders, who
care about the environment. These stakeholders, in tuyht deploy legitimacy-
withholding influence strategies against firms (Bansal, 2006s&a& Clelland, 2004,
Frooman, 1999). Since legitimacy is a critical resouneg firms require to thrive and
survive over the long-term, legitimacy protection andntgaiance are strategic issues for
firms (Oliver, 1991, Pfeffer & Salancik, 1978; Suchman, 1995). Timass facing
environmental legitimacy problems (Bansal & Clelland, 200d)naore likely to take
steps that address the concerns of the salient stakehwldbese cases. Sometimes firms
respond to environmental legitimacy problems with “acqeiese” strategies (Oliver,
1991), involving direct mitigation or offsetting of environmdmtapacts (Kotchen,
2009). However, firms experiencing biophysical vulnerabilitglbmate change may rely
on business practices that create negative biophysicabamental impacts in the
course of climate change adaptations. Accordingly, tiess should be more inclined

to strategically manage their legitimacy problemghbse cases, Oliver (1991) observes
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that firms tend to pursue “concealment” strategies. Cetan of concealment involves
improving other dimensions of environmental performanceatenot directly involved
with firms’ climate change adaptations. The socioeato@omain of environmental
performance contains many such dimensions. In the od€esnership Structurand
Regulator Resource Dependentcposit thatCorporate Climate Change Adaptive
Capacityis positively associated with firmSocioeconomic Environmental
PerformanceGiven thatState Environmentalisiis a reverse indicator €orporate
Climate Change Adaptive Capagithis measure should be negatively related to

Biophysical Environmental Performance
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CHAPTER 5. METHODS
5.1 Population, Sample, and Sources of Data
5.11 Population

The population used for the study is the U.S. ski resdustry. There are several
reasons for using this population to study corporate cirtladnge adaptation. First, the
ski industry, broadly, serves a significant sub-segmetiteoglobal tourism market,
which accounts for approximately 10% of global trade, isvgrg rapidly and is already
the largest industry earner of foreign exchange glglgilat & Einav, 2004). Further,
the global tourism industry is dependent upon climate. Sdmwanmth are essential to
beach-related destinations, as is wind for sailing, wlvesurfing, and snow for skiing.
Thus, climate change creates risks and opportunities fantire industry by making
some locations more or less desirable over time (HamiMaddison & Tol, 2005).
Second, the winter tourism segment has been spelyifidahtified as acutely vulnerable
to climate change, since by and large climate changeeisnwhrmer weather that is
incongruent with the core products and services in thigfsatlustries (IPCC, 2001,
Scott, 2003; Scott & McBoyle, 2007). Third, the ski resort ingust particular has
demonstrated measurable climate change vulnerability. Fufitimes within the industry
have been implementing adaptations, such as snow-makiagpanding into
invulnerable businesses for decades (Hoffmann et al., 2009;ebedt 2003). Given the
importance of the tourism industry to the global econamy its potential to be
influenced by climate change, studying climate change adamgati a segment of the
industry that has measurable experience with the phencshen& provide early

evidence for the sector at large. Many tourism-based inésisincluding the ski resort
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industry, depend on their biophysical environments for ecesyservices (Costanza et
al., 1997; Scott, 2003). Therefore, studying these phenomema tts population may
generalize to other industries, such as agriculture,tfgres renewable energy
industries, that have biophysical climate change vulnénabihd natural resource

dependence.

5.12 Sample

The sample is restricted to ski resorts in the wedtle®, specifically in Alaska,
Arizona, California, Colorado, Idaho, Montana, Nevadew Mexico, Oregon, Utah,
Washington and Wyoming (NSAA, 2008). The basis for this sagpéstriction is the
availability of corporate environmental performance datahe time of the study, the
only comprehensive, publicly available ski resort environalgrérformance database
was developed by the Ski Area Citizens Coalition (SA@G)NGO that has monitored
ski resort development in this region since 2001. Givenliffieulties in obtaining
comprehensive environmental performance data for theskitriedustry (Rivera & de
Leon, 2004; Rivera et al., 2006), using the SACC databaséhedest possibility for
facilitating the current study. Following Rivera and de LE®04) and Rivera and
colleagues (2006), | did attempt to collect alternative enuental performance data
from the National Ski Area Association (NSAA), whiofaintains a database of surveyed
measures similar to the SACC database. It collectslghé in conjunction with the
Sustainable Slopes Program. However, the NSAA was ungvilb respond to my

requests to gain access to this data.

13 Costanza and colleagues. (1997) identify tourism as aystem service provided by the natural environment
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Using the SACC database, | was able to initially idgraii unbalanced panel of
83 skiresorts in the U.S. for the period between 2001 and 2&€}$ectively, for which
environmental performance data were available. Out of 8®&$ems, climatic data used
for constructing the measure ©brporate Climate Change Vulnerabiliyere available
for 76 firms. As | describe in the next section, | usethimed NWS cooperative weather
station readings from the years 2000-23@6 construct the measure. These restrictions
yielded the final data set, which consists of an unbathpeeel of 76 ski resorts and 612
firm-year observations, for an average of 8.1 obsamatper ski resort. The geographic

distribution of ski resorts across western U.Sesta shown in Table 1.

TABLE 1. Geographic Distribution of Ski Resorts across U.SStates

State Number of Ski Number of Ski
Resorts in Sample | Resorts in the State

Arizona 1 4

California 18 29
Colorado 20 28
Idaho 5 16
Montana 7 17
Nevada 1 5
New Mexico 4 10
Oregon 2 13
Utah 9 14
Washington 7 16
Wyoming 2 8

Total 76 162

5.13 Data Collection
The data for this study include firm-level environmentafgr@nance and climatic

data, and other firm-, market-, and institutional-leaetdrs that might have effects on

4| matched weather stations to ski resorts if they wéttrwl0 miles of the resort and if they were at |&86
vertical feet above the base of the ski resort.
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environmental performance. As indicated above, | measueedefbendent variables,
Biophysical Environmental PerformanaadSocioeconomic Environmental
Performanceusing ratings from the SACC database. These ratings @angue data
source for environmental performance of the industrgrgel and have been used in
previous studies involving ski resort environmental performgadq. Rivera & de Leon,
2004; Rivera et al., 2006). Appendix One provides a descriptidresétratings. The
ratings are based on the occurrence of ski resomdmspractices that affect
environmental performance. For example, ski resortstiizand their operating area
footprints in a given year will receive a lower scoreéhe category dflaintaining Ski
Resort within Existing FootprinThe SACC develops its rating from mixed sources and
methods of data collection. Archival sources include gowent documents from federal
agencies, such as the U.S. Forest Service and the ishSarfe Wildlife Service,
websites and corporate reports produced by ski resa@tBameports, business press and
trade journals. In addition, they administer a survayally to the ski resorts that they
raté®. The SACC sample comprises only approximately 49% oskheesorts in the
western U.S. (in 2009 there were 168 ski resorts operatiting iwestern U.S.), implying
that its coverage is substantial within this regiorhef).S. It should be noted that the
NSAA has called the SACC scorecard “an unaudited, intigrigaawwed, and biased
measure of environmental performance” (Dorsy, 2004:11; in Reeral, 2006). A
particular criticism stems from the SACC’s emphasiseal estate development and
penalizing ski areas for not responding to their sur{@gssey, 2004). However, the
cognitive biases that may be inherent in this databassgmarewcommon in the collection

of environmental performance data. Further, the integfititard” accounting and

15 Sourcehttp://www.skiareacitizens.com/index.php?nav=how_we_grAdeess date: October 11, 20009.
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financial measures might also be subject to the samesbiasd have been shown on
occasion to be fallible, as evidenced by the rash of igfile frauds and scandals
involving these instruments during the past decade (Riveta 20@6; Waddock, 2003).

| collected climate data used to meadDogporate Climate Change Vulnerability
from the National Climatic Data Center (NCDC), gision of the National
Oceanographic and Atmospheric Association (NOAA) resipde$or archiving NOAA
data sources. They include longitudinal climatic data meddinrough the National
Weather Service (NWS) cooperative weather stationor&t\vil he network contains
18,000 weather stations located within the United Statese $6 the weather stations in
the network have been operational since the $880s

| collected data for measures@drporate Climate Change Adaptive Capacity
from several sources. These measures included proxies fessekis’Ownership
Structure State Environmentalisnand firms’Regulator Resource Dependente
measure ski resort®©wnership Structurd first determined whether ski resorts were
subsidiaries of larger parent companies. The SA@@bsite contains a list of parent
companies and ski resorts that they own. | also lookeudlaidual ski resort webpages
to corroborate the SACC list. Second, | researched pedsases from the parent
companies to determine when they acquired the ski rasdntecorded changes of
ownership during the current study’s sampling history. Finaltlyatched each parent
company name and year or non-parent-owned ski resort anaangear, with records

from the Compustat database of public-owned companies.

16 Source http://www.ncdc.noaa.gov/oa/climate/climatedata. html#monitgessed February 25, 2010.
7 Source http://www.skiareacitizens.com/index.php?nav=ownershigessed February 28, 2010.
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To measuré&tate Environmentalisnh obtained state membership data from the
national chapter of the Sierra Club for each ofyi@r's in the sampling history (2001-
2009). The Sierra Club is the largest environmental NG@erJ.S., making its state-
level membership concentration a good proxy for the degresitd civil society is
engaged in state-level environmental activism (Fremetto8urn, 2010). | also
obtained the League of Conservation Voter (LCV) Houdeapresentatives and Senate
scorecards for each state in the sample over thglisanhistory®. The LCV is a non-
profit organization that advocates for federal and stat@@mental protection policies.
In addition, each year they rate congressional delegatiom each state on their support
of environmental protection policies, by percentage of viotésvor of such policies.
While LCV ratings measure states’ propensity to electrenmentally conscious
officials for federal rather than state legislatifeoes, the ratings were highly correlated
with other indicators oftate EnvironmentalisifMazur & Welch, 1999).

To measure firmsRegulator Resource Dependenteollected data from the
U.S. Forest Service through a Freedom of Information(ROIA) request, measuring the
contribution of ski resorts to regional Forest Serdistricts’ annual operating budgets.
71 of the76 ski resorts in the sample operate on pubhlghed land administered by the
U.S. Forest Service. Under the U.S. National Fds&sArea Permit Act of 1986, each of
these resorts is required to obtain a special use peomtthe individual forest service
district office that governs the district where ke resort operates (16USC8497c, 1986).
In addition, under this same Congressional act, eadleséit is required to pay a user

fee of 1.5 to 4.0 percent of their adjusted gross reventieirorespective forest service

18 Sourcehttp://www.lcv.org/scorecarddccess date: February 16, 2010

98




district office each yed. To assess the relative economic importance ofkitiadustry
within each of the districts, | requested the budgetgydis for the total number of ski
resort special use permit fees collected by each FSegsice district for each year in my
sample, and the total expenses for each of thesewidor each year over the same time
span, via a Freedom of Information Act request.

| generated some control variable measures using geospatlgsis (more
commonly known as geographical information system arglysing the ESRI
(Environmental Systems Research Institute) ArcMap 9dftvare suite in conjunction
with data collected from the U.S Census Departmentladlational Operational
Hydrologic Remote Sensing Center (NOHRSC). The censustdepd provided census
tract data, which | used to generate measures of thientacket size for each ski aféa
In addition, they provided data regarding the location &. Wational parks and U.S.
airports with jet servicg, which | used to generate proxy measures for the gkities
desirability as a summer tourism location and destingburism location respectively.
The NOHRSC provided data regarding the location of U.Seskirt&?, which | used to
calculate the competitive intensity of the industrgach resort’s local market. |
collected data used for developing other control varidides ski resort corporate
websites, National Forest Service web pages, the NEbApages, and the NSAA web
pages. The descriptions of these data sources and thel s@niable measures

constructed from them are 8ection 5.23 Control Variables

% The marginal rate of this fee increases progressivigtyrevenue. The 1.5 percent rate applies to revenuew bel
$3,000,000. Revenues between $3,000,000 and $15,000,000 incur feggent@rb. Revenues of between
$15,000,000 and $50,000,000 incur fees of 2.75 percent. Revenu&s@@30,000 incur fee of 4.0 percent.

20 Spurcehttp://www.census.gov/popest/states/NST-ann-est. itagess date: July 27, 2010

2! Sourcehttp://www.census.gov/geo/landviewdiccess date: July 27, 2010

22 gourcehttp://www.nohrsc.noaa.gov/gisdatasefsicess data July 27, 2010
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5.2 Measures
5.21 Dependent Variables

Biophysical Environmental Performandeadeveloped a standardized score from

the sum of SACC ratings associated with environment&peance confined to ski
resorts’ biophysical environments to measure this consirbese ratings included: (i)
maintenance of existing areas within the existing footp(ippreservation of
undisturbed lands from development; (iii) protection omteaiance of threatened and
endangered species and their habitats; (iv) preservdtemvivonmentally sensitive
areas; (v) avoiding new snowmaking; and, (vi) protectiowater quality (See Appendix
One). To build standardized scores, | first summeddtiegs for each firm-year
observation. Second, | standardized the summed scased bn the average and
standard deviation of scores across firms for that yidas procedure was necessary,
because the SACC ratings scale did change from ysaato from time to tin&.

Socioeconomic Environmental Performancalso standardized the summed

scores of ratings associated w@bcioeconomic Environmental Performancaeneasure
this construct. The included ratings were: (i) use oéweble energy; (ii) water energy
and energy efficiency; (iii) employee and guest trartgpon programs; (iv) waste
stream management; (v) purchasing; and (vi) communityisabibty (see Appendix

One).

% This procedure was proposed and used by Mattingly and B¢®@6) and Tashman and Rivera (2010) in their
treatment of multi-year corporate social performanca ftatn Kinder, Lydenberg and Domani database, where ratings
needed to be aggregated into categories and standandigdyears because of intra-year variation in thimga
associated with those categories.
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5.22 Independent Variables

Corporate Climate Change Vulnerabilit@orporate Climate Change

Vulnerabilitywas defined earlier as the joint pressures of corpoliatate change
exposure and corporate climate change sensitivity. Taeagtis effect, | created an
interaction term from two separately constructed measoiCorporate Climate Change
ExposureandCorporateClimate Change Sensitivitymeasured the first-order terms as
follows:

1 Corporate Climate Change ExposuFallowing several winter climate change
studies in both the natufabnd social scienc&s | measured climate change exposure at
ski resorts as the annual change in average depth @rwgmbwpack, in inches.
Snowpack depth has the desirable property of being funttiatependent on many
important climate indicators, such as temperature, htypptecipitation type,
precipitation intensity, exposure to sun, exposure to veind,snow water equivalent
(McClung & Shaerer, 1993). Thus, changes in winter snowgapths reflect changes in
winter climate indicators broadly. NWS weather stagiused in this study measure
snowpack depths each hour. | collected the hourly reatbngsmch day between October
1 and April 15 of the following year, the timeframe wheoumtain regions typically

build and maintain snowpack (Hauer et al., 1997; McClung &8ir, 1993). | then
averaged these hourly measurements for each ski steasaloulate the average annual
depth of winter snowpack for each firm-year. From tHegees, | calculated the annual
change in average depths of winter snowpack across Jéasgprocedure yields a linear,

time-invariant measure for each firm. | then grand-nesantered the metric to improve

% see for example Band, MacKay, Creed, Semkin andeke{ft996), Hauer, Baron, Campbell, Fausch, Hofstettler,
Leavesly, Leavitt, Mcknight, and Stanford (1997) and Tay1886).
% gee for example Scott and McBoyle (2007) and Scott atehgoles (2003).
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the interpretability of regression coefficients asatexd with it and reduce its potential for
being collinear with the other first-order term compristognmon the interaction term
(Aiken & West, 1991). Finally, | reverse-coded the grandmesmtered measure by
multiplying it by -1, since negative annual growth ratetheaverage winter snowpack
depths at ski resorts reflect increasing levels of cknshinge exposure, and vice-versa.
2. Corporate Climate Change Sensitivigince corporate climate change sensitivity
reflects the potential of firms’ business model to beca¢d by climate change (Hoffman
et al., 2009; Smit et al., 2000), it captures the degree tdwihias can withstand the
geophysical impacts of the phenomenon. To capture tlsteffcalculated a measure of
the average winter snowpack across time for each Average winter snowpack depth
represents the degree to which ski resorts are buffevaddimate change sensitivity,
since snow on the ground is the critical ecosystemcsethiat is sensitive to climate
change, and greater amounts of snow on the averagsespgeeater inventories of this
resource. As average annual winter snowpacks deepenesohgolength of time in years
that ski resorts can withstand any level of climdtange exposure. Since deeper average
annual winter snowpack depths reflect lower levels gb@@te climate change
sensitivity, | transformed the measure by taking itsrseeso lower levels of the
transformed measure would reflect deeper average annugbaciodeptt. Finally, |
grand-mean centered the measure to reduce its potentiedifmy collinear with other

first-order terms comprising common interaction terAikén & West, 1991).

% prior to using this transformation, | chose to reversie the measure by multiplying it by -1. However, thissuee
was highly-correlated to tHexposureandVulnerability measures. The inverse-transformed Sensitivity measure
mitigated some of this multicollinearity.
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It is important to reaffirm that each of the first-erderms and the resultant joint-
effect is time-invariant. On the surface, it may s@eumnter intuitive to use a time-
invariant measure to reflect a construct that is aasstiwith change, such &srporate
Climate Change Vulnerabilitystill, the component reflectingxposuredoes capture an
average rate of change over time in firms’ snowpack dejpthaddition, time-invariant
rates of change capture broad trends that are likettg sadient to managers that must
make decisions about climate change adaptations in thiexto8ki resort adaptations
typically involve long-term and capital intensive invastts in capabilities such as
snowmaking or strategies such as terrain expansiorgstde development, retail and
summer recreation operations. Thus, resorts’ st@ggnners must consider long-term
climate trends when considering these decisions. Yegaoclimate variation likely
will not correlate directly to these decisions, andaheironmental impacts that result
from them. Year to year climate forecasts involgreat deal of uncertainty and
inaccuracy, and are themselves dependent upon many otioes that are endogenous
to global atmospheric conditions. Further, favorable afévalues in one year are often
embedded in unfavorable long-term climate trends (IPCC, 20@i)e the time-
invariant measure used in this study may appear crude, siadmsed on average
climate values and rates of change of climate valudegs inherently capture the long-
term trends associated with firmSkposureandSensitivity Further, given the
uncertainty associated with long-term climate fores;dghe-invariant measures may be
as accurate planning tools as more complicated modelséhedable of making

equally inaccurate, albeit nuanced, predictions (Tashméasfaman, 1993).
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Corporate Climate Change Adaptive Capacitgeveloped three measures of

Corporate Climate Change Adaptive Capacithese measures reflect firm-level and
interorganizational forms of the construct that invoksource dependence on
stakeholders who could exert influence over corporate@mwiental performance.
Ownership Structureeflects both firms’ access to financial capitattbould be used
towards climate change adaptations, as well as firessiurce dependence on
shareholders that expect high returns on investrégate Environmentalismeflects the
degree of strength of environmental activism within a $tateorporate environmental
responsibility. FirmsRegulator Resource Dependemeélects the degree of resource
dependence that regulatory stakeholders have on firms.

1. Ownership StructureThis is a dummy variable. A value of 1 indicates thatski
resort is publicly owned or owned by a public corporatiorereas a value of O indicates
that it is either privately owned or a non-profit orgaion.

2. State EnvironmentalisnT.o measure this construct, | calculated the Sierra Club
membership per one thousand people in each state-yeaitdfaative measures, | also
used the LCV House of Representative and Senate Scorémaethsironmentally
proactive congressional voting for each state-yeasetl the latter measures in separate
analyses to perform reliability checks of the Sierkab¢based measure.

3. Regulator Resource Dependen€e.measure this construct, | calculated the ratio
of annual ski resort special use permitting fees aelteby each forest service district to
the total annual expenses for those districts. This figuréended to reflect the relative
importance of the ski industry in each of the distnebere these ski resorts operate. The

advent of théNational Forest Ski Area Permit Aict 1986 and its special use permit user
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fee system coincides with decreasing levels of Congmeslsappropriations to each
forest service district and the decline of the commaéfarestry industry in many forest
districts in the U.S. (Clifford, 2002). Thus, revenues gateel from ski resorts have
taken on increasing levels of importance for individoaé$t district offices, whereas, at
the same time, ski resorts have become more impattamets of economic development
within the communities that reside in these distii@srte, 2000). Critics of the forest
service’s relationship with the ski industry have argunred $ome forest service districts
that are dependent on the ski industry have promoted ski teEs@lopment on forest
service lands in spite of environmental impacts. In adisome have claimed that
district offices have, on occasion, intervened in psees typically governed by the

NEPA?’ with regard to approving ski resort development applinatio

5.23 Control Variables

Several firm-level and industry environment charactessnight be associated
with ski resort environmental performance and are tbexencluded in the analyses as
statistical controls.
. At the firm level, Rivera and colleagues (2006) foivteinbership in the
Sustainable Slopes Progrémbe positively associated with some natural resource
conservation measures.
. A ski resort’sSizemight influence environmental performance (Rivera & de

Leon, 2004; Rivera et al., 2006), since ski resorts witherterrain have more extensive

2142084332, section 42 (1969), of the National Environmental Protedtin, requires the preparation of an
environmental impact statement (EIS) for all federtibas that could significantly threaten social and/or
environmental values.
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and potentially more complex environmental issues to maj@dterd, 2002). Sizewas
measured in 1000s of acres for each firm-year by reviewinrgrduski resort websites,
researching any ski resort expansions reflected in NEPAd&maental Impact
Statements (EIS} between 2001 and 2009, and subtracting the size in acres of
expansion areas from the ski resort size in that year

. Age(in years) might contribute to a ski resort’s expereand thereby capability
for managing environmental issues.

. Ski resorts operating dPublic Landmight receive stricter environmental
oversight (Rivera et al., 2006; Clifford, 2002; Briggs, 2000). dtare this effect, |
include dummy variables to measure if the ski resortiaiters located oRublic Land
Private Landor a combination of both in any given year (the refeeegroup includes ski
resorts operating on both public and private land).

. Some ski resorts are owned by horizontally integratédgscompanies. Such
companies might be less vulnerable to climate chandeiadggregate since they have
diversified their vulnerability across different sksprts (Scott & McBoyle, 2007). On
the other hand, some civil organizations have argued thabhtally integrated ski
resort companies tend to engage in more terrain expansioreal estate development,
both of which are practices that can have negativeicatgns forBiophysical
Environmental Performand&lifford, 2002; SACC, 2008). To capture this effect, |
included a dummy variable calléstoup, which indicates whether or not the ski resort

was part of one in any given year.

#Y.S. ski resorts are regulated at the federal levely Elifford, 2002; National Forest Ski Area Permit AL986).
If they wish to expand their ski area footprints, they mesgive approval from the EPA.
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In a ski resort’s industry environment, several charasties could affect
corporate strategy formulation and implementation igsst@at have implications for
environmental performance.

. Distance to Airports with Jet Serviaedicates ease of travel to the ski resort for
destination travelers with demand for lodging and reatestervices.

. Population Density within a 75 Mile Radigisogged) indicates the size of the
local skiing market, which might be positively assodatgth Biophysical

Environmental Performanc¢aince local skiers require less lodging and reatesta
development. | natural log-transformed this measuregusecsome ski resorts were in
the neighborhood of Seattle or Los Angeles, making tiledist values of the unlogged
measure skewed towards the right side of the distrihutialso calculated logged
population densities within 50 and 100 mile radii to be usedhbnstness checks for the
validity of this measure (in each case, the resudtewgimilar).

. Ski Resorts within a 75 Mile Radiuglicates both the competitive intensity of the
regional skiing market and a differentiating attribuidedestination skiers who might
prefer ski resort variety. | also calculated the nunabeompetitors within 50- and 100-
mile radii to be used in robustness checks for thdityabf this measure (in each case,
the results were similar).

. National Parks within a 75 Mile Radiusdicates the desirability of ski resorts as
tourism destinations in the summer. Proximity to natigrarks attracts summer travelers
to local service businesses since the parks tend to bmpagif intra-American tourism.

| also calculated the number of national parks withings@ 100-mile radii to be used in

robustness checks for the validity of this measuredich case, the results were similar).

107



5.3 Methodology®
5.31 Statistical Procedure — Panel Corrected Standard Errors (PCSE)

Since the sample contains multiple yearly obseraatfor each ski resort, it is
effectively a pooled-time series or panel data seingloi 1995). Panel data are
potentially problematic for standard regression proceduredvingacontinuous
dependent variables, such as ordinary least squares (kdca)yse they often violate one
or more of the assumptions of normality. The probidrserial correlation will arise if
within-firm observations are correlated over time, &iiwlg the OLS assumption of
independent errors. This problem is often called intra-psevédl| correlation. In addition,
the error variances might not be homogeneously digaibacross firms, violating the
assumption of homoscedasticity. To determine whethsethelations of the
assumptions of normality were present, | first condiictelinary least squares (OLS)
regressions for each model. Second, | tested for intratisarial following procedures
outlined by Wooldridge (2002) and Drukker (2003), by calculating oal#vidge F-test
(I used Stata’stserial post-estimation procedure to calculate this statidtidhis test the
null hypothesis is within-panel independence. To assess evhetteroscedasticity was
present in each model, | conducted Breusch-Pggtsst for heteroscedasticity (using
Stata’shettestpost-estimation procedure). In this test the null hymishie
homoscedastic error variances.

If the model errors violated either OLS assumption,dl@mented panel-
corrected standard errors regression (PCSE) (usingsStgiaseprocedure). This
procedure has options to perform single or double tramsftons to the data, to correct

for serial correlation and/or heteroskedasticity, aedore suggested by Kmenta (1986).

2l analyses were conducted with statistical estinmasioftware Stata SE 10.0.
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PCSE regression has been used extensively in the managemnesces by researchers
with panel data, and has appeared in numerous artidieghmanking management
journals (e.g. Banker, Field, Schroeder & Sinha, 1996; BeriWarks, Kotha & Jones,
1999; Ethiraj, Kale, Krishnan & Singh, 2005; Gimeno, 1999; He &, I2609; Miller &
Shamsie, 2001; Yu, Subramanium & Cannella, 2009). Managemextarschave used
other analytical options for panel data including using fixedlrandom effects
regression (Johnson, 1995), or feasible generalized leasesqB&LS) regression
(Beck & Katz, 1995). Fixed effects regression, while atb@eous because of its
statistical control of unobserved effects associatiéfl cross-sectional units, was
inappropriate for this study because it precludes the usmefitivariant independent
variables of interest, such the climate change matfitsis study. FGLS was
inappropriate because the panel in the current study coos$istlarge number of cross-
sections and small number of time-periods. Via MontdoGamulations, Beck and Katz
(1995) showed, in these cases, that this procedure oftém $aghificant Type | errors. In
comparison, they found that PCSE regression produced seama efficient estimations
in simulations of the same models and data. Finalhdoe effects regression uses the
Generalized Least Squares (GLS) procedure to estimatdswaittea randomly varying
error-term for each cross-sectional unit. Thus, tleegulure requires estimating an
additional parameter estimate beyond the set estintgteach of the other regression
procedures described here, including OLS. Random effectdispgians can be
problematic because they assume that the cross-ssptuaific error term varies
randomly, and is therefore uncorrelated with the independeiables. Further, the

procedure assumes a normal distribution for the randearlying error term (Greene,
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2000). If these assumptions do not hold, the procedure can prioidsed estimates
(Johnson, 1995). Typically, one can test for the existefcandom effects by specifying
models with both random-cross-sectional-effects armetlfcross-sectional-effects, and
then conducting a Hausmghtest. This test indicates whether the cross-seattieffect
is correlated with the independent variables. A sigaifidest indicates that such
correlation does exist, and that the assumptions dbrareffects have not been met.
Unfortunately, | was precluded from using this procedure, bedmeskeffects
regression jettisons time-invariant independent varialflegerest from the model, such
as the climate measures used in the current study. Toosldl not use the fixed effects
procedure to estimate one of the necessary comparisdelsrfor the Hausmay3 test.
Given the availability of statistical procedures, | h®CSE regression as the
primary analytical technique. | attempted to corroborae¢sults of this procedure
using OLS robust standard errors when heteroskedasticitypmaent, clustered standard
errors when serial correlation within panels was presad both standard error
adjustments when both conditions were present. latempted to corroborate the
results from the PCSE regressions using random efiegtession. To see if the
assumptions of normality and independence of the ramdfect held in these
specifications, | post-predicted the random effect, detstem for normality using the
Shapiro-Wilk W test, and then calculated the corretstioetween the effect and the
independent variables. Significant W tests would indidaertandom effects were non-
normally distributed; significant correlations betwélea effect and independent

variables would indicate that the independence assumpas untenable.
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5.32 Model Specification for Biophysical Environmental Performance
Biophysical environmental performance, in tests of Hymsbsd and 2, was

estimated using the following regression model using PC&ftession:

Yit = Bo + P1X1Li + P2X2; + BaX1iX2; + BaX3it + PsX4it + PeX5it + PrCit + Uit (2)

where:

Yir = predictedBiophysical Environmental Performanta ski resort i year t,

Bo = the intercept (estimated grand mean) gf Y

B1 = the direct effect of Xlon Y,

X1; = climate change exposure, ski resdtt i

B2 = the direct effect of X2n Y,

X2; = climate change sensitivity, ski resdft i

Bs = the joint effect of Xiland X2 on Yj,

B4 = the direct effect of X3on Y,

X3it = Ownership Structureski resort i year t,

Bs = the direct effect of Xdon Y,

X4;; = State Environmentalisnski resort i year t,

Bs = the direct effect of Xbon Y,

X5;; = Regulator Resource Dependenski resort i year t,

Bn = the direct effects of they©n Y,

Ci = vector of control variables for ski resort i yéar

30 Even though the focus of this test is the effect gfX®4 on Y, | still chose to model the direct effects of climate
change exposure and sensitivity independently @t X2, respectively) since it is possible that both facters still
have unique effects on the dependent variable event whgirtheffect is in play. According to Kmenta (1986), the
only justification for omitting lower order terms framgression equations that include interaction effects i Wiere
is a theoretical rationale for assuming that the laweer terms should be 0.

31 same as footnote 28.
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Ui = the unique error contributed by ski resort i yearflpf@fter implementing the PCSE
procedure.

For Hypothesis 1Gorporate Climate Change Vulnerability is negatively related
to the Biophysical Environmental Performapdetested H 3<0 in equation (1).

For Hypothesis 2Gorporate Climate Change Adaptive Capacity is negatively
related to the Biophysical Environmental Performgnteonducted three separate tests.
First, H: B4<0 in equation (1) tests wheth@wnership Structurés negatively related to
Biophysical Environmental Performanc®econd, | Bs>0 in equation (1) tests whether
State Environmentalisms positively related t®iophysical Environmental Performance
As described in Chapter 2, Section 4.2, this constructaseaase indicator aforporate
Climate Change Adaptive Capagitynplying that it should have the opposite relationship
with the dependent variable that adaptive capacity Hasd, TH.: Be<0 in equation (1)
tests whetheRegulator Resource Dependens@egatively related tBiophysical

Environmental Performance

5.33 Model Specifications for Socioeconomic Environmental Performance
Socioeconomic Environmental Performanicetests of Hypotheses 3 and 4, was

estimated using the following regression model using PC&ftession:

Yit = Bo + B1X1Li + P2X2; + BaX1iX2; + BaX3it + BsX4it + PeX5it + PrCit + Uit (2)

where:

Yir = predictedSocioeconomic Environmental Performarceski resort i year t,

Bo = the intercept (estimated grand mean) gf Y

B1 = the direct effect of XIon Y,
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X1; = climate change exposure, ski restft i

B2 = the direct effect of X2n Y,

X2; = climate change sensitivity, ski resdrt i

Bs = the joint effect of Xiland X2 on Yj,

B4 = the direct effect of X3on Y,

X3it = Ownership Structureski resort i year t,

Bs = the direct effect of Xdon Y,

X4;; = State Environmentalisnski resort i year t,

Bs = the direct effect of Xbon Y,

X5;; = Regulator Resource Dependenski resort i year t,
Bn = the direct effects of they©n Y,

Ci = vector of control variables for ski resort i yéar

Ui = the unique error contributed by ski resort i yearflpf@fter implementing the PCSE
procedure.

For Hypothesis 3Gorporate Climate Change Vulnerability is positively related
to Socioeconomic Environmental Performagndeested H ps>0 in equation (2). For
Hypothesis 4 Corporate Climate Change Adaptive Capacity is positively associated with
the Socioeconomic Environmental Performgnteonducted three separate tests. First,
Ha: B2>0 in equation (2) tests wheth®wnership Structurés positively related to
Socioeconomic Environmental PerformanSecond, H Ps<0 in equation (2) tests
whetherState Environmentalisis negatively related t8ocioeconomic Environmental

PerformanceAs described in Chapter 2, Section 4.2, this constracteyerse indicator

32 Same as footnote 28.
33 Same as footnote 28.
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of Corporate Climate Change Adaptive Capagcityplying that it should have the
opposite relationship with the dependent variable that egagpacity has. Third, H
Be>0 in equation (2) tests whethHeegulator Resource Dependens@ositively related

to Socioeconomic Environmental Performance

5.34 Regression Procedures to Corroborate Results from PCSE Regression

As mentioned briefly above, | also specified eacthefrhodels using both OLS
regression and random effects regression. For the ei®ssion models, | chose the
robust standard errors option when Breusch-Pageests indicated that
heteroscedasticity was present and/or the clusteredistharrors option when the
Wooldridge F-test indicated that panel specific seriaigtation was present in the
models. For random effects regression models, | egidnaw regression models using
the GLS procedure that included the tegpwhich represents the additional parameter
for the randomly varying error term for each crossisaat unit. Thus, the random
effects regression model equations are equivalent to@B&RnNd OLS equations (1), (2)
and (3), except that they also each include the paramefes indicated above, this
procedure assumes N(0,6°) and that; is uncorrelated with the independent variables
(Greene, 2003). To see if the models’ estimates met teimptions, | post-predicted
the parametes, conducted a Shapiro-Wilk test on itHi:(N, 6°)) to assess whether the
normality criterion had been satisfied, and | examimedcbrrelation betwees and the
independent variables to assess whether the independdrderctiad been satisfied.

These results and their interpretations are in Appehaix.
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CHAPTER 6. RESULTS
6.1 Descriptive Statistics

Table 2 contains descriptive statistics for the sampteprovides a general
picture of the characteristics of the sampled slatesThe dependent variables,
Biophysical Environmental PerformanaadSocioeconomic Environmental
Performancehave mean standardized scores near, but not exqodyt®, 0. Similarly,
the standard deviations of these scores are near 1. iinedeers are appropriate, since
the measures were standardized. As mentioned aboveiliges centering the scores
within a time period, and then normalizing them by dividimgm by their within time
period standard deviation. This method of standardization pesdigores that are close
to, but not necessarily exactly, normally distributechweitmean of O.

In describing the independent variables, | will begin vt first-order
components o€orporate Climate Change Vulnerabilitywhich areExposureand
Sensitivity The mean oExposuré” indicates that, on average, ski resorts in the sampl
were losing 0.98 inches of snowpack depth each winter.stEinelard deviation (2.71
inches/year) and range (-11.34 inches/year to 7.77 inchespfehis measure suggest its
significant heterogeneity in the sample. The meaBeufsitivity” indicates that, on the
average, sampled ski resorts have 38.68 inches of snowppttkduring the winter
months. Its standard deviation (22.99 inches) indicatedsence of kurtosis; however,
its range (0.94 inches to 112.15 inches) suggests that resdrdswide range of average
annual snowpack depths, from nearly no natural snow to reh@fi@atural snow on the

averageVulnerabilityis a non-linear term and therefore is not interpretalhout

% Non reverse-coded measures were used to calculatéptiesatatistics to aid in interpretation.
% same as footnote 34.
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holding one of the first-order terms constant. Howeitemean (-11.11 inch&gear)
indicates that, on the average, firms in the samididave declining rates of change of
average annual winter snowpack depth, since the revedset8ensitivityneasure is
always negative, and declining rates of change of averagelamimter snowpack depth
are reflected in positive scoreskExXposure In addition, its standard deviation (97.42
inche$/year) and range (-727.52 inchigear to 137.88 inchéyear) suggest substantial
heterogeneity in the measure. The mean of the diofmis variabldublic Company
suggests that approximately 13% of sample ski resortspubtiely-owned. The mean
of State Environmentalisindicates that there are approximately 3.54 people per
thousand people per state who are members of the SlabraT®e standard deviation of
the measure (1.21 people per thousand people per state) suggfesidaes not suffer
from kurtosis. The mean of the final independent variablatefest Regulator Resource
Dependenceindicates that, on the average, ski resort spas@abpermit fees comprise
approximately 11% of a forest service district officaimaal budget. Its standard
deviation (23%) and range (0% to 96%) do indicate signifibatérogeneity in this
measure of firmsRegulator Resource Dependence

Finally, the descriptive statistics of the control abtes help to illustrate the
general characteristics of ski resorts in the sanigle mean oBustainable Slopes
Program Membershi0.86) indicates that approximately 86 percent of program
members participated in the voluntary environmental progfdi®.mean o8ize(1.63)
indicates that the average size in acres of sampledsskts is approximately 1,630
acres. The smallest ski resort in the sample coatiaabout 140 acres, while the largest

resorts contained about 5,290 acres. The meag®f48.37) indicates that, on the
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average, ski resorts in the sample have been opefatiagproximately 48 years. The
youngest ski resort had been operating for 6 years, wialeldest resort had been
operating for 73 years. Approximately 67 percent of the sampérated exclusively on
Public Land while approximately 10 percent of the sample operatedarmBrivate

Land By implication, approximately 23 percent of the sanguerated on a combination
of publicly and privately-owned land. The mearGybupindicates that approximately
43 percent of the sample was part of a consortiumiaéskrts. On the average the
Distance to an Airport with Jet Servifi®m ski resorts was approximately 70.15 miles.
The closest airport was about 5 miles, while the &sthvas about 217 miles. The
Population within a 75 Mile Radiusf a ski resort was, on the average, 1,974,471 people.
There was a substantial heterogeneity in this figure athessample, as indicated by the
standard deviation (2,766,228 people) and the range (76,009 peopl#d0,Q00

people). The averagéumber of Ski Resorts within a 75 Mile Radmsthe sample was
about 13. The minimum number of competitors within thixjpnay for the sample was
0, while the maximum number was 29. Finally, on the averthgee were approximately
3 National Parks within a 75 Mile Radiwug sampled ski resorts, with a range of 0

national parks to 8 national parks.

6.2 Correlations

Table 3 contains the correlation matrix. Below,temret the correlations
between the dependent variables and the independent garadhihterest. Column 1
contains the correlations betweBiophysical Environmental Performaneed the

independent variables. As expected, these statistics pronatiminary evidence that this
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dependent variable is uncorrelated vikposure(p = 0.07, n.s.), since climate change
exposure alone is not predicted to induce environmental hbaaddiptations from firms.
Sensitivity however, is positively correlated wiBiophysical Environmental
Performancgp = 0.11, p<.01), which give a preliminary indication of a fjdes
unexpected association with this dependent variable. Aeceegh, the joint effect of these
two predictorsVulnerability, appears to be negatively correlated with the first oieget
variable p = -0.03, p<.10). In additiolRublic Companys negatively correlated with
Biophysical Environmental Performan@e=-0.33, p<.01), as Regulator Resource
Dependencép = -0.21, p<.01)State Environmentalisnmowever, is not significantly
correlated with this dependent varialppe=(-0.01, n.s.).

Column 2 contains the correlations betw&eagioeconomic Environmental
Performanceand the independent variables. This dependent variable@gsars to be
uncorrelated witlexposurgp = -0.04, n.s.)Sensitivityis negatively correlated with this
dependent variable & -0.08, p<.05), providing preliminary evidence that this vagiabl
might have another unexpected efféatinerability is uncorrelated witlsocioeconomic
Environmental Performandg = 0.01, n.s.), indicating that support for H3 can occur
only if the partial effects of other independent varialadee suppressingulnerability's
effect on this dependent variable. With respect to the imilge variables measured to
test Hypothesis 4, as expectdgiegulator Resource Dependeng@ositively correlated
with Socioeconomic Environmental Performange=(0.31, p<.01). Contrary to
expectationState Environmentalisms as well f = 0.07, p<.10)Public Company

however, is not significantly correlated with this degemt variable = -0.02, n.s.).
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6.3 Hypothesis 1

Table 4 reports the results of PCSE regressioBsaphysical Environmental
Performanceln this table, Model 1 regresses the dependent varialileecset of control
variables to obtain baseline model fit statistics. Breusch-Pageyf (2.36) was
insignificant, meaning that the model had homoscedastdueds/ariances. In addition,
the Wooldridge F-test (0.35) was also insignificant,the.errors were not correlated
with panels. Thus, neither error correction was apptietiis model. The Walgf
statistic (137.25, p<.01) indicates that the set of cansighificantly explains variance in
the dependent variable. As expect8ite(b =-0.21, p<.01)Ski Areas within a 75 Mile
Radius(b =-0.01, p<.10), anNational Parks within a 75 Mile Radiyb =-0.07, p<.01)
were negatively associated with the dependent variableseasAgewas positively
associated with itPublic Land(b =0.20, p<.05) anBrivate Land(b =0.44, p<.01) were
also both positively related to the dependent varialgaifging that ski resorts operating
on combinations of public and private land were more likelyave loweBiophysical
Environmental Performandadan those operating on solely public or private land. A
possible explanation for this result may be that m&nyesorts have engaged in land
swaps with the Forest Service in the last decade, egoi@mprivately owned land for
Forest Service land proximal to resorts’ main operatiegsarCritics of the Forest
Service’s relationship with some ski resorts have oleskethat many resorts then use the
newly privatized lands to develop new facilities, whielm cegrade their biophysical
environments (Clifford, 2002)Sustainable Slopes Program Membersdpoup,

Distance to Airport with Jet Servicand the natural log ¢fopulation within a 75 mile
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Radiuswere non-significant effects in this model.

Model 2 in Table 4 regressBsophysical Environmental Performanoa the set
of controls,Exposure SensitivityandVulnerability, and thus contains the first test of
Hypothesis 1 Corporate Climate Change Vulnerability is negatively related to
Biophysical Environmental Performanc&he Breusch-Pagefi (1.77, n.s) indicates that
error variances were homoscedastic, and the WooldridgstK0.36, n.s.) indicates that
errors were independent within panels. Thus, | did not applyrrection to the standard
errors in this model. The Wajd statistic (150.70, p<.01) indicates that the set of
predictors significantly explain variance in the dependantble.

The test for Hypothesis 1 is the coefficient\arinerability (Exposure x
Sensitivity) This coefficient is negatively and significantly iteld toBiophysical
Environmental Performanad = -2.32, p< .01), thus supporting the hypothesis. The
interpretation of the coefficient is that a 1 unit mipa inVulnerability is associated with
2.32 z-scores wordgiophysical Environmental Performanc&inceVulnerability is
operationalized as the interactionEofposureandSensitivity and is therefore a non-
linear measure, it is necessary to consider the conditeffects of the first-order terms
for interpretations based in the units of analyses aktherms. This can be done in two
ways, depending on which first-order effect is of interEsst, a 1 unit increase in
Exposurg(l inch decrease in the rate of change of averagemsnbwpack depth) is
associated with a decline in the coefficienBehsitivityon Biophysical Environmental
Performanceof 2.32 units. The second interpretation, wHexposureis the first-order
effect of interest, is complicated by measur@ensitivityas the inverse transformation of

average winter snowpack depth (1+ average winter snowpadk)d8pice inverse

124



transformations are non-linear variables, it is posslaterpret the effect Bensitivity
onBiophysical Environmental Performanas the result of percentage, rather than
absolute changes in the transformed variable. Deternmihiag@ffect requires 2
calculations. First, one must determine the effectpgraentage change in the
untransformed variable on the inverse-transformed vari&ilen that the formula for
applying an inverse transformation is:

X1=1/% (3)
where:

X1 = the inverse transformed measure

X1 = the untransformed measure,

calculating the effect of the percentage change afimbk@nsformed measure on the
transformed measure can be done simply via the folloaloegpra:

AX; = LAX;. (4)
Following this equation, a 10% decrease in average wintavEack depth causes
Sensitivityto increase by approximately 11% (0.11 = 1.00 /(1.00-0.10)). thixceffect
is calculated, one can substitute it into the int@waderm to determine its impact on the
slope of the first-order term of interest on the depenhdariable (Aiken & West, 1991).
This calculation is shown in the equation below:

AY = BAX1AX ©))
where:

AY = effect of a 1-unit change in20n Y whenp andAX; have been estimated,

B = the estimated coefficient for Xz,

AX; = the effect ofAx; on X; calculated in equation (4),
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AXz = a 1-unit change in the first-order term of interest.
Following this equation, an 11% increase&ensitivitywould cause a 0.26 z-score
decline (0.11 x -2.32) in the slopeEfposureon Biophysical Environmental
Performance

There is a second consequence of operationalaithgerability as the interaction
of Exposureand Sensitivity. A full interpretation of its effeciogugred analyses of the
simple slope¥ of Exposureat different levels oSensitivity and vice versa. Aiken and
West (1991) argue that this procedure is necessary forcheesto develop a clearer
picture of how the joint effects of two variables imipe dependent variable. Table 5
contains the regression modelBadphysical Environmental Performanito
combination of different levels &xposureandSensitivity where each variable could be
1 3 below or above its mean. Figure 4 illustrates thieiht slopes dExposureon
Biophysical Environmental Performanaéthese three levels 8&nsitivity Model 6
indicates that, at low levels &ensitivity Exposureis positively related t@iophysical
Environmental Performangd = 0.24, p<.01). Thus, resorts with deep snowpacks tend to
be 0.24 z-scores betterBibphysical Environmental Performantm every additional 1
inch/year ofExposurgl inch decrease in the rate change of average wimberpack
depth). This result is, on the surface, counter to théigiren in Hypothesis 1; however,
deep snowpacks are not urgently threatened by decliningafatBange in snowpack
depth unless those rates are extremely negative. Thusgshis arguably does not

explain the behavior of ski resorts that have vulnerabtaral snowpacks.

% To determine these simple slopes, | created two adédltimeasures of both Exposure and Sensitivity, one by adding
one standard deviation of the respective variableiseva its mean, and one by subtracting one standard dewdtio

the respective variable’s value to its mean. | therBradditional PCSE regression models, for each possible
combination of Exposure and Sensitivity, excluding a model wiatevariables were measured at their mean, since |
had already done this with Model 2.
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FIGURE 4. Effect of Exposure on Biophysical Environmental Peobrmance at
Different Levels of Sensitivity
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As Model 2 indicates, at mean levelsSansitivity Exposureappears to be
insignificantly related td@iophysical Environmental Performanfle = -0.04, n.s.).
Finally, at high levels o$ensitivity Model 7 indicates th&xposures negatively related
to Biophysical Environmental Performan(le = -0.31, p<.01). Thus, resorts with shallow
snowpacks tend to be 0.31 z-scores worg&aihysical Environmental Performanta
every additional 1 inch/year &xposure Viewed together, these results indicate that
Exposureis only negatively related ®iophysical Environmental Performanadien
Sensitivitypecomes significantly higher than its mean levetsweler, they also clearly
demonstrate that, &ensitivity and by extension/ulnerability increases, the coefficient
of Exposureon Biophysical Environmental Performancensistently becomes lower
(from .24 to -.04 to -.31). Thus, | conclude that thests tetong with negative and

significant coefficient oiVulnerability, provide support for Hypothesis 1.
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It is also instructive to interpret the simple slspéSensitivityon Biophysical
Environmental Performancat different levels oExposure Figure 5 illustrates the
different slopes o&ensitivityon Biophysical Environmental Performanaethese three
levels ofExposure At low levels ofExposure Models 8 indicates th&ensitivityis
positively related t@iophysical Environmental Performan@e= 9.12, p<.01). Once
again, however, to properly interpret the effect @fdo average winter snowpack depths
on Biophysical Environmental Performandeis once again necessary to develop
interpretations based on percentage increases in thasftraed measure. Using
equations (3), (4) and (5), one can estimate that a 10¢s lewel of average winter
snowpack depth is associated with approximately 11% highdrdé&ensitivityand by
extension, a 1.00 z-score (0.11x9.12) higher lev8igbhysical Environmental
Performance As Model 2 indicates, at mean levelfodosure Sensitivityis again
positively related t@iophysical Environmental Performan@e= 2.85, p<.01). The
coefficient implies that 10% lower average winter spacks are associated with
approximately 11 % higher levels énsitivityand by extension a 0.31 z-score higher
level of Biophysical Environmental Performand&/hile on the surface these positive
effects run counter to the prediction in Hypothesis &y tho not occur when firms have
high Exposure and, therefore, should not be associated with vulnésatailclimate
change. Finally, at high levels Bkposure Models 9 indicates th&ensitivityis
negatively related tBiophysical Environmental Performan(le = -3.42, p<.01). Here,
resorts with high levels dExposuretend to have a 0.38 z-score lower level of the

dependent variable with 10% lower average winter snowpgutksier 11% higher
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FIGURE 5. Effect of Sensitivity on Biophysical Environmental Rrformance at
Different Levels of Exposure
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Sensitivity This trend lends support to Hypothesis 1. On the othet, hlaa direct effect
of Sensitivityon the dependent variable is positive when the conditieffect of
Exposureis one standard deviation below its mean, or at itswnf@a the surface, this
appears counter to the prediction in Hypothesis 1. To réedhcs apparent
contradiction, it is worth recalling that the theofyGorporate Climate Change
Vulnerability requires that significant thresholdsE{posureandSensitivitymust be
simultaneously present for vulnerability to exist (Baau et al., 2006). Thus, the
unconditional direct effects of either first-ordemtedo not indicate whether vulnerability
is affecting the dependent variable.

Still, it is important to develop a plausible explanatior the positive effects of
Sensitivityof Biophysical Environmental Performand@ne explanation is that lower
average winter snowpack depths cause ski resort martagghift attention towards

ecosystem protection management, holding firms’ ratdhafge of winter snowpack
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depth constant. Lower average annual snowpacks, in geaerassociated with more
dynamic winter ecosystems (Band et al., 1996; Hauer,t97). For example, lower
snowpack areas are more likely to contain habitat farmbernating wildlife. In
addition, year-round ecosystem health can be moreudiffic manage because of the
lower levels of spring run-off, affecting stream and rigaizone health. Lower
snowpacks also mean higher probability of disturbing floakhsmplings during the ski
season. In addition, Forest Service district officege standard policies governing these
types of ecosystem dynamics and requirements for stiteeto include wildlife habitat
protection in their own planning processes (U.S. Departofefsgriculture, 2002). As a
result, it is possible that the ecological dynamia$ governance of lower snowpack
mountain ecosystems induce ski resorts to better geatheir biophysical environments,

while corporate climate change exposure decreases tatode of this positive effect.

6.31 Alternative Regression Procedures to Corroborate PCSE Results

Table 6 contains a summary of all of the regressions @éBiophysical
Environmental Performanagsing PCSE, OLS and random effects regression. As
indicated in section 5.34, | utilized the latter two teghes to see if the PCSE results
were robust across different statistical procedir@he column labeledulnerability
contains the summary of results for tests of HypashkesEach of the PCSE models
yielded similar results. Further, the OLS procedures proddestdical coefficients and

similar levels of significance. These similaritiesrerzexpected since the PCSE models

¥ The complete set of statistics for the OLS and randoettsffegressions @iophysical Environmental
Performancecan be seen in Appendix Two, in Tables 13 and 14, respgctivel
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did not include corrections for intra-panel correlasiolinally, the random effects
regressions produced somewhat smaller effect sizes armvd@tless significant
effects. In particular, Model 30’s coefficient wasigmsficantly related tdBiophysical
Environmental Performand@ = -2.12, n.s.). However, these random effects reipmes
results need to be considered as potentially biased, Sivaqaro-Wilk statistics for each
of those models indicate that the random effect esémare non-normally distributed.
In addition, the random effect in Model 30, in particul@as significantly correlated with
11 of the 14 independent variables in that model, suggestinthéhaffect is indeed not
random, but rather is significantly correlated with trmfshe independent variables in
the mode¥®. Given that Model 30 is the only model that did notdatk a significantly
negative effect oYulnerability onBiophysical Environmental Performanaand the
assumptions of random effects were untenable in this Intheeresults on the whole
appear to be supportive of Hypothesis 1. Thus, | conclud€trabrate Climate

Change Vulnerabilitys negatively related tBiophysical Environmental Performance

6.4 Hypothesis 2

Models 3, 4 and 5 in Table 4 provide tests for Hypothesizo?prate Climate
Change Adaptive Capacity is negatively related to Biophysical Environmental
Performancg Model 3 adde®wnership Structuréo the model to test whether this
variable was negatively relatedBoophysical Environmental Performanas predicted.
The Breusch-Pagef (3.78, p<.10) indicates that error variances were bstedastic,

although barely so, and the Wooldridge F-test (0.26, indidates that errors were

%8 The correlations between the random effects and indeperat@tiles for each of the random effect
regressions oBiophysical Environmental Performancan be seen in Table 15 in Appendix Two.
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independent within panels. Thus, | selected the opti@on®@ct for heteroscedasticity
when | implemented this PCSE regression. The \ofakﬂatistic (211.07, p<.01)
indicates that the set of predictors do significanklyl@n variance in the dependent
variable. In Model 3, the coefficient @wnership Structurés negative and significant
(b=-0.74, p<.01), indicating some support for Hypothesis 2.iiterpretation of the
coefficient is that ski resorts that are publicly owaed traded tend to have 0.74 z-
scores loweBiophysical Environmental Performanttegan privately owned or non-profit
organizations.

Model 4 addedbtate Environmentalistio the model to test whether this variable
was positively related tBiophysical Environmental Performanas predicted. The
Breusch-Pagegf (4.31, p<.05) indicates that error variances were hetdastic, and
the Wooldridge F-test (0.26, n.s.) indicates that em@n® independent within panels.
Thus, | selected the option to correct for heterostexdy when | ran this PCSE
regression. The Walgf statistic (220.98, p<.01) indicates that the set of pregiao
significantly explain variance in the dependent variable coefficient orstate
Environmentalismn this model is positive and significant (b= 0.05, p<.pByviding
additional support for Hypothesis 2. The interpretatiothefcoefficient is that
Biophysical Environmental Performangereases 0.05 z-scores for every increase of 1
person per 1000 people in ski resorts’ states that are mewitte Sierra Club. | tested
the reliability of this measure &tate Environmentalisioy running the same model
using two alternative measures: League of Conservatior Udi®/) House of
Representative (HR) Scorecards for each state and leD¥t& Scorecards for each state.

The results of these models are in Table 7. Model 10thed4R scores for this measure.
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TABLE 7. Results of PCSE Regression of Biophysical Environemtal
Performance, Using League of Conservation Voter (LCV) Record®
Measure State Environmentalisnf

Variables Model 10 Model 11
Using LCV House| Using LCV
of Representatives Senate Voting
Voting Record | Record Scores
Scores

Sustainable Slopes Program Member -0.17 -0.17
Size -0.12° -0.17
Age 0.017" 0.01”
Public Lan¢’ 0.17 0.16”
Private Lanl 0.2¢€” 0.21"
Grouf 0.2C" 0.2¢"
Distance to Airport with Jet Servi 0.0C" 0.0C
Population within 75 Mile Radit° -0.0¢ -0.01”
Number of Ski Areas within 75 Mile Rad -0.017 -0.017
Number of National Parks with 75 Me Radiu -0.07" -0.07"
Exposur -0.0¢” -0.07"
Sensitivity 4.3¢" 4.0¢"
Vulnerability (Exposure x Sensitivit -3.2¢7 -3.1C7
Public Compan” 0.7 -0.7¢
State Environmentalis 0.08 0.0C
Intercep 0.5z 0.0¢
Wald * 72247 611.2:"
R? 0.2¢ 0.2€
Breuscl-Page ¥ 7.0C" 2.7
Wooldridge [-test (df 0.01(1,7C |0.01(1,7C
®n=612 observations for 76 firi
® The reference group is Mixed Public and Private |
¢ Logarithir
4 The reference group is Private or Non-Profit Orgaitmat
"p<.AC
" p<.0f
“p<.01

Here, the coefficient o8tate Environmentalisis again positive and significant, but
barely so (b= 0.03, p<.10), providing some evidence that thmalrmeasure is reliable.
Model 11 uses the Senate scores for the measure. ta@sthe coefficient obtate
Environmentalisms not significant (b= 0.00, n.s.), meaning that the tesilthis model
do not confirm the reliability of the original measurevés that the original measure of

State Environmentalism and HR voting records are bothiyegirelated taBiophysical
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Environmental Performan¢dut Senate voting records are not significantly reledete
dependent variable, | conclude that these tests proemde support for Hypothesis 2.
Model 5 addedRegulator Resource Dependernioghe model to test whether this
variable was negatively relatedBoophysical Environmental Performanas predicted.
The Breusch-Page (4.80, p<.05) indicates that error variances were bstedastic,
and the Wooldridge F-test (0.16, n.s.) indicates thatewere independent within
panels. Thus, | selected the option to correct fogrbstedasticity when | ran this PCSE
regression. The Wale statistic (228.15, p<.01) indicates that the set of prexdict
significantly explain variance in the dependent varialoldModel 5, the coefficient of
Regulator Resource Dependensdnsignificant (-0.27, n.s.), implying that the
percentage of Forest Service districts’ budget that sdroen ski resort special use
permit fees does not negatively and significantly afBiophysical Environmental

Performance

6.41 Alternative Regression Procedures to Corroborate PCSE Results

Table 6 also contains alternative regression procedsessto corroborate the
results of the PCSE tests of Hypothesis 2. The colafmledOwnership Structure
contains the summary of tests of the prediction that@olnership is negatively
related toBiophysical Environmental PerformancEhese results indicate that regardless
of the regression technique or the set of independemtblasi entered into the model, this
variable was in fact positively and significantly reldto the dependent variable. Thus, |
conclude that this form @@orporate Climate Change Adaptive Capacstyregatively

related toBiophysical Environmental Performance
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The columns labeled Sierra Club Membership (per 1000 pebQl®)HR Score
and LCV Senate score contain the summaries ofdésite prediction thabtate
Environmentalisms positively related t@8iophysical Environmental Performancehe
PCSE regressions using Sierra Club Membership per thousapie peo state provide
mixed evidence. Models 4 and 5 did yield positive and signifiezsults. However, the
effect in Model 5 was barely significant. OLS regressisinow even weaker support.
Model 27 yielded positive and barely significant resitedel 28, which added
Regulator Resource Dependenoehe set of explanatory variables, produced an
insignificant effect for Sierra Club membership per thodgaeople per state. In addition,
neither random effects regression model (Models 32 angr88liced significant results.
Finally, PCSE regression tests of the effect of adteve measures &tate
Environmentalisnon Biophysical Environmental Performanpeoduced weak support
for the Hypothesis. LCV HR score was positively redatoBiophysical Environmental
Performancebut barely so (b = 0.03, p<.10). The effect of LCV $e1@&core was not
significantly related to the dependent variable. GivenRESE regressions Btate
Environmentalisnpositively impacBiophysical Environmental Performance3 out of
4 models (Models 4, 5 and 10, but not 11), but alternative praeeg@uoduce positive in
significant results in 1 out of 4 models (Model 27, but2&t32 and 33), | conclude that
these test provide some evidence that the reversaiodmwf this form ofCorporate
Climate Change Adaptive Capacisypositively related t®iophysical Environmental

Performance
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Finally, the column labeleRegulator Resource Dependemmamtains the summary of
tests of the prediction that ski resort influence okerforest Service Districts’ budgets
is negatively related tBiophysical Environmental Performancehe PCSE, OLS and
random effects regressions testing for evidence of tlatarship each yielded
insignificant results. Therefore, there is no evidetheg this form ofCorporate Climate

Change Adaptive Capacitegatively impactBiophysical Environmental Performance

6.5 Hypotheses 3

Table 8 reports the results of PCSE regressios®oibeconomic Environmental
PerformanceModel 12 regresses the dependent variable on the sattodloriables to
obtain baseline model fit statistics. The Breusch-Pagé#l.79, p<.01) indicates that the
model had heteroscedastic error variances. In additier\Vooldridge F-test (63.09,
p<.01) indicates panel specific error dependence. Thusgebathcorrections were
applied to this model. The Wajd statistic (296.65, p<.01) indicates that the set of
controls do significantly explain variance in the dejeart variable. As expected,
Sustainable Slopes Program Memberdip0.25, p<.05) andge(b= 0.01, p<.05) were
positively related t&Gocioeconomic Environmental Performanidewever, in models
that included the independent variables of interest (Mdd&I44, 15, 16 and 17),
Sustainable Slopes Program Memberdtegame insignificant, implying that these
variables may be mediating the effect of the prograrf8acioeconomic Economic
PerformancePrivate Land(b=0.44, p<.10) was also positively related to the dependent
variable in this model, indicating that ski resortd thaned all of their land were more

likely to have betteSocioeconomic Environmental Performarilean those operating on
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public land or a mix public or private land. However, lkestainable Slopes Program
Membershipthis effect became insignificant as soon as independeiables of interest
were entered into the mod&lumber of National Parks within a 75 Mile Radafsski
resorts was also positively related to the dependeiatbka (b = 0.10, p<.01). A possible
explanation for this result is that proximity to naabparks might bring more summer
traffic to ski resorts, creating both market and sqmiessures for firms to improve these
areas of environmental performance. Findlgpulation within 75 Mile Radiusf ski
resorts had a negative effect on the dependent vartable(Q.15, p<.05). A possible
explanation for this effect is that this variable igraxy for the strength of ski resorts’
local day-skier market, which reduces resorts’ dependandestination skiers as a
market segment. As a result, resorts in more denselylgied areas are less likely to
need extensive lodging, food, beverage and retail fasilib attract skiers. Finally,
resorts that do not have these additional revenue soma&g be less likely to invest in
capabilities that improvB8ocioeconomic Environmental Performansech as energy
efficient machinery, recycling programs, and/or communisganability initiatives.
Model 13 in Table 8 regress8scioeconomic Environmental Performaicethe
set of controlsExposure SensitivityandVulnerability, and thus contains the first explicit
test of Hypothesis 3Jorporate Climate Change Vulnerability is positively associated
with Socioeconomic Environmental Performanddje Breusch-Pagef (36.85, p<.01)
indicates that error variances were heteroscedasiicthe Wooldridge F-test (62.81,
p<.01.) indicates that errors were correlated within Isafiderefore, | applied both

corrections to the standard errors in this model. Thiel Wastatistic (272.92, p<.01)
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indicates that the set of predictors do significanklyl@n variance in the dependent
variable.

The test for Hypothesis 3 is the coefficient\arinerability (Exposure x
Sensitivity) This coefficient is positively and significantly redd toSocioeconomic
Environmental Performanadd = 7.12, p< .01), thus supporting the Hypothesis. The
interpretation of the coefficient is that a 1 unit i@ inVulnerability is associated with
a 7.12 z-score bett&ocioeconomic Environmental Performan8emilar to Hypothesis
1, the interpretation of the first-order terms cambee in two ways, depending on which
first-order effect is of interest. First, a 1 unitnease irExposure(1 inch decrease in the
rate of change of average winter snowpack depth) is iagsdavith an increase in the
coefficient ofSensitivityon Socioeconomic Environmental Performarnd&.13 units.
The second interpretation, whéfgposureis the first-order effect of interest, is again
complicated by measurirfgensitivityas the inverse transformation of average winter
snowpack depth. Again, it is possible to interpret the tieffact of average winter
snowpack depth otive dependent variable as the result of percentager tadm
absolute changes in the transformed variable. Using eqad8, (4) and (5), one can
estimate that a 10% lower level of average winter gramk depth is associated with an
approximately 11% higher level 8ensitivity and by extension, a 0.78 z-score (0.11 x
7.12) higher level in the slope Bkposureon Socioeconomic Environmental
Performance

Once again, a full interpretation of the effecMoidnerability required analyses of

the simple slopes dExposureat different levels oSensitivity and vice versa. Table 9
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FIGURE 6. Effect of Exposure on Socioeconomic Environmental Plermance at
Different Levels of Sensitivity
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contains the regression modelsSaicioeconomic Environmental Performariceeach
combination of different levels &xposureandSensitivity with each variable atd

below or 1 above its mean. Figure 6 illustrates tfereint slopes oExposureon
Socioeconomic Environmental Performamateéhese three levels 8&nsitivity Model 17
shows that, at low levels &ensitivity Exposures negatively related tS8ocioeconomic
Environmental Performanad = -0.68, p<.01). Thus, resorts with deep snowpacks tend
to have a 0.68 z-score lower levelSicioeconomic Environmental Performarice

every additional 1 inch/year &xposureg(l inch decrease in the rate of change of average
winter snowpack depth). This result is, on the surfamenter to the prediction in
Hypothesis 3. However, resorts with deep snowpacks mayave incentives to be

better than average &bcioeconomic Environmental Performanioecause they do not
perform worse aBiophysical Environmental Performanand do not face

environmental legitimacy issues associated with thabpeence-expectations
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FIGURE 7. Effect of Sensitivity on Socioeconomic EnvironmentaPerformance at
Different Levels of Exposure
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gap. As Model 13 indicates, at mean levelSefisitivity Exposureappears to be
positively related t&ocioeconomic Environmental Performarfbe= 0.17, p<.01). Thus,
ski resorts with average snowpacks tend to have 0.17ressbetteSocioeconomic
Environmental Performander every additional 1 inch/year &xposure Finally, at high
levels ofSensitivity Model 18 indicates th&xposureis positively related t@iophysical
Environmental Performand@d = 1.02, p<.01). Therefore, resorts with shallow
snowpacks tend to have a 1.02 z-score higher lev@bcibeconomic Environmental
Performancefor additional 1 inch/year dExposure These results, when viewed
together, indicate th&xposurebecomes increasingly positively related to
Socioeconomic Environmental PerformamsSensitivity and by extension,
Vulnerability increases. Thus, | conclude that these tests, aldhgowasitive and
significant coefficient oVulnerability, provide support for Hypothesis 3.

Figure 7 illustrates the different slopesSansitivityon Socioeconomic
Environmental Performancat the three levels &xposure At low levels ofExposure
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Models 19 indicates th&ensitivityis negatively related t8ocioeconomic Environmental
Performancgb = -27.82, p<.01). Once again, it is necessary to devdiegpretations
based on percentage increases in the untransformed metSeresitivity Using
equations (3), (4) and (5), one can estimate that a 10¢ lewel of average winter
snowpack depth is associated with an approximately 11% highvedrdfSensitivity and
by extension, 2.98 z-score (0.11x-27.82) lower lev8ladioeconomic Environmental
PerformanceAgain, it might appear that this negative effect runs tuo the
prediction in Hypothesis 3. However, it is associatét low Exposure and, therefore,
firms that are not vulnerable to climate change. As NMb8endicates, at mean levels of
Exposure Sensitivityis again negatively related 8ocioeconomic Environmental
Performancegb = -8.55, p<.01). The coefficient implies that 10% loaegrage winter
snowpacks (or approximately 11% higher levelSensitiviy) are associated with a 0.94
z-score lower level ddocioeconomic Environmental PerformanEally, at high levels
of Exposure Model 20 indicates th&ensitivityis positively related t&ocioeconomic
Environmental Performand@d = 10.71, p<.01). Here, resorts with high levels of
Exposureend have a 1.18 z-score higher levebotioeconomic Environmental
Performanceor every 10% higher level of average winter snowpagithdél1% lower
level of Sensitivity. Viewed together, these results do indicate th&xp®sureincreases,
the relationship betweeBensitivityandSocioeconomic Environmental Performance
becomes increasingly positive. This trend lends suppétypothesis 3.

On the other hand, the direct effectSansitivityon the dependent variable is
negative when the conditional effectE¥posurels one standard deviation below its

mean or at its mean. On the surface, this appearsdounter to the prediction in
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Hypothesis 3. However, it is important to recall thghgicant thresholds of both
SensitivityandExposureneed to be present for firms to be vulnerable and tkat th
unconditional direct effects of either first-ordemteshould not be taken as indicators of
vulnerability. A possible explanation for the negatigationship betweeBensitivityand
Socioeconomic Environmental Performamatdow and mean levels &Xxposureis that
higher levels oBensitivityat these levels dixposuremight divert managers’ attention
away from deploying practices that addr8sgsioeconomic Environmental Performance
SinceSensitivitymight make the management of issues associated witlystem
protection more urgent, higher levels of the conditioy mduce managers to focus
more of their attention on environmental issues trateabedded in firms’ biophysical
environment. Indeed, results in regressionBiophysical Environmental Performance
showSensitivityis positively related to this dependent variable. Givenagars’
bounded-rationality and propensity to focus their atterdgimnrgent issues (Dutton &
Dukerich, 1991; Ocasio, 1997; Simon, 1946), higher leve®easitivitymay cause them
to emphasiz8iophysical Environmental Performanaad deemphasiZgocioeconomic

Environmental Performanaegardless of the strategic importance of the lattiezome.

6.51 Alternative Regression Procedures to Corroborate PCSE Results
Table 10 contains a summary of all of the regressions dbSocioeconomic
Environmental Performance using PCSE, OLS and randomsfegressiofi*® The

column labeled Vulnerability contains the summary stifis for tests of Hypothesis 3.

% The complete set of statistics for the OLS and randfestsefregressions ddocioeconomic Environmental
Performancecan be seen in Appendix Two, in Tables 16 and 17, respgctivel

“0 The correlations between the random effects and indeperat@tiles for each of the random effect regression of
Socioeconomic Environmental Performarmes be seen in Table 18 in Appendix Two.
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Each of the PCSE, OLS and random effects models prodeselts that indicate
positive relationships between Vulnerability and Socioeato Environmental
Performance. Thus, | conclude that Corporate Climagn@e Vulnerability is positively

related to Socioeconomic Environmental Performance.

6.6 Hypothesis 4

Models 14, 15 and 16 in Table 8 provide tests for Hypothesi®orpOrate
Climate Change Adaptive Capacity is positively associated with Socioe@onomi
Environmental PerformangeModel 14 adde®wnership Structuréo model to test
whether this variable was positively relatedtmcioeconomic Environmental
Performanceas predicted. The Breusch-Pag2ii37.98, p<.01) indicates that
heteroscedasticity was present, and the Wooldridget fe282, p<.01) indicates that
errors were correlated within panels. Therefore, Icseteboth error correction options
when | ran this PCSE regression. The Wgldtatistic (290.68, p<.01) indicates that the

set of predictors do significantly explain varianceha dependent variable. The

coefficient onOwnership Structurén this model is insignificant (b=-0.13, n.s), and,
therefore, does not provide evidence in support of HypatHesi

Model 15 addedtate Environmentalisto the model to test whether this variable
was negatively related ®ocioeconomic Environmental Performamasepredicted. The
Breusch-Pagegf (30.26, p<.01) indicates that heteroscedasticity was mizesed the
Wooldridge F-test (62.63, p<.01) indicates that errors w@nelated within panels.
Thus, | selected both error correction options when thisnPCSE regression. The Wald
+* statistic (320.98, p<.01) indicates that the set of pregicto significantly explain
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TABLE 11. Results of PCSE Regression of Socioeconomic Enviroental
Performance, Using League of Conservation Voter (LCV) Record® Measure
State Environmentalisnf

Variables Model 21 Model 22
Using LCV House of| Using LCV Senate
Representatives Voting Record
Voting Record Scores
Scores
Sustainable Slopes Program Member 0.1¢ 0.1¢
Size 0.0C 0.0C
Age 0.01" 0.01"
Public Lan¢’ -0.12 -0.1¢
Private Lan® 0.18 0.0¢
Groug 0.21 0.2t
Distance to Airport with Jet Servit 0.0C 0.0C
Population within 75 Mile Radit° -0.27 -0.2¢
Number of Ski Areas within 75 Mile Rad 0.01 0.01
Number of National Parks with 75 Mile Rac 0.0¢" 0.0¢”
Exposue 0.1€" 0.17"
Sensitivity -8.17" -8.38"
Vulnerability (Exposure x Sensitivit 6.87 7.027
Public Compan" -0.1¢ -0.1F
State Environmentalis 0.0¢ 0.0¢
Regulator Resource Depende 1.7¢ 1.47
Intercep 0.1¢ 0.1¢
Wald * 306.8(" 92.9¢”
R 0.07 0.0¢
BreusclPage ¥ 40.6C" 37.4¢7
Wooldridge Ftest (df 63.76 (1, 7C 62.72 (1, 7C”

®n=612 observations for 76 fir

® The reference group is Mixed Public and Private |

¢ Logarithir

4 The reference group is Private or Non-Profit Orgaitmat
"p <.

“p<.0f

“p<.01

variance in the dependent variable. The coefficiertate Environmentalism this

model is insignificant (b= 0.06, n.s.). Therefore, this {provides no support for
Hypothesis 4. | tested the reliability of this measur8tate Environmentalisioy

running the same model using the two alternative measur&HECScorecards and

LCV Senate Scorecards for each state. The resultesé models are in Table 11. Model
21 uses the HR scores for this measure. Here, theaeetfonState Environmentalism
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is again insignificant (b= 0.00, n.s.). Model 22 uses that8estore for this measure.
Again, the coefficient ostate Environmentalisis insignificant (b= 0.00, n.s.). Thus,
regressions using both alternative measur&att Environmentalismgree with the
regression using the original measure and provide no suppdhefbypothesis.

Model 16 addedRegulator Resource Dependenoghe model to test whether this
variable was positively related 8pcioeconomic Environmental Performarase
predicted. The Breusch-Paggn(17.00, p<.01) indicates that heteroscedasticity was
present, and the Wooldridge F-test (62.81, p<.01) indicas¢®ttors were correlated
within panels. Therefore, | selected both error coweaatiptions when | ran this PCSE
regression. The Walgf statistic (544.74, p<.01) indicates that the set of pregiao
significantly explain variance in the dependent varialoldModel 16, the coefficient on
Regulator Resource Dependengg@ositive and significant (b=1.19, p<.05) as predicted,
implying that the percentage of Forest Service distrimiglget that comes from ski resort
special use permit fees does positively afmtioeconomic Environmental
Performance The interpretation of the coefficient is that petcent increase in
Regulator Resource Dependens@ssociated with a 0.0175 z-score (1.75/100) increase
in Socioeconomic Environmental PerformanGaven that this coefficient is positive and
significant, | conclude in support of H4 that this fornGafrporate Climate Adaptive
Capacityis positively related t&ocioeconomic Environmental Performandewever,
the underlying logic for this specific prediction is not supgay sinceRegulator
Resource Dependenaenot simultaneously negatively associated Bithphysical
Environmental Performanc@ herefore, | explore a possible alternative explandor

this result in theChapter 7: Discussiom section7.1 Explanation of Unexpected Results
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6.61 Alternative Regression Procedures to Corroborate PCSE Results

Table 10 also contains alternative regression proceduedsasorroborate the
results of the PCSE regression tests of Hypothedikelcolumn labele®@wnership
Structurecontains the summary of tests of the prediction podtic-ownership is
positively related t&ocioeconomic Environmental PerformanB€SE regression
Models 16 and 17 yielded similar results to Model 15, showmigsignificant
relationship betwee@wnership StructurandSocioeconomic Environmental
Performance Similarly, OLS results in Models 35 and 36 and randoecédfresults in
Models 40 and 41 yielded insignificant results. However, Whegular Resource
Dependencés added to the OLS model (Model 37) and random effects niblbelels
42Y" of Socioeconomic Environmental Performanaeegative and significant
relationship emerges betwe@mvnership Structurand the dependent variable. Thus,
these models suggest the¢gulator Resource Dependemoay be suppressing the
relationship betwee@wnership Structurand this dependent variable. Regardless, 7 of 9
regressions, including all of the PCSE regressions, itedtbatOwnership Structw is
not significantly related t&ocioeconomic Environmental Performance

The columns labeled Sierra Club Membership per 1000 pedpi¢ HR Score
and LCV Senate score contain the summaries ofdésite prediction thabtate
Environmentalisms negatively related t8ocioeconomic Environmental Performance
None of the PCSE regressions using Sierra Club mempgyshthousand people per
state support the hypothesis. Models 15 and 16 yielded simiargynificant results.

Random effect regressions (Models 41 and 42) confirm tlessdts. In addition, PCSE

“L Table 17 in Appendix Two indicates that the random effebtddels 42 was generally independent of the
independent variables.
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regressions with alternative measunéState EnvironmentalisModels 21 and 22) also
corroborate the variable’s insignificant relationshiphvihe dependent variable.
However, the OLS regression model that includegulator Resource Dependemcehe
model (Model 37) shows a positive relationship betweenritiependent and dependent
variables (b=0.14, p<.05). These models suggesRibatilator Resource Dependence
might also be suppressing the relationship betvatate Environmentalis@ind
Socioeconomic Environmental Performanaed that the focal relationship is in the
opposite direction of the prediction. Nonethelessf & models, including all of the
PCSE models, did not yield significant results. Thugnnot conclude that there is a
relationship betweeBtate EnvironmentalismndSocioeconomic Environmental
Performance

Finally, the column labeleRegulator Resource Dependemmamtains the
summary of tests of the prediction that ski resdittience over the Forest Service
Districts’ budgets is positively related &ocioeconomic Environmental Performance
The PCSE, OLS and random effects regressions testimyiftence of this relationship
each yielded positive and significant results. Therefocenclude that this form of
Corporate Climate Change Adaptive Capacdstypositively related t&ocioeconomic
Environmental Performanc¢eas predicted. However, the logic underpinning this
prediction is not supported, sinBegulator Resource Dependens&ot simultaneously
negatively related tBiophysical Environmental Performandeexplore a possible
alternative explanation for this result in t@eapter 7: Discussiom section7.1

Explaining of Unexpected Results

152



6.7 Explicit Tests for the Presence of Mediation for Hypdteses 3 and 4

The logic underpinning hypotheses 3 and 4 impliesBigihysical
Environmental Performanamediates the relationships betwéaorporate Climate
Change Vulnerabilitand Adaptive Capacityrespectively, an&ocioeconomic
Environmental Performancd@he most popular procedure in management research for
uncovering mediation in regression analysis is the feep-sausal approach, even though
this procedure has been widely criticized as having low pdWeyes, 2009). Still, given
its popularity, 1 used this method to attempt to generatstital evidence for the
mediation components of the theory underpinning these hgpedhThe description of

this procedure, and associated results and results distuss®in Appendix Three.

6.8 Summary of Support for the Conceptual Model
The following section summarizes the results fromstingly. Table 12 contains a

list of the study’'s hypotheses and the levels of suppattthey received.

6.81 Vulnerability, Adaptive Capacity and Biophysical Environmental Perforenanc
As the first row in Table 12 indicates, hypothesis ®inel fairly strong support
in the study. 11 of the 12 regression modelBiophysical Environmental Performance
indicated thavulnerabilitywas negative related to the dependent variable. The lone
exception was random effects Model 30; however, in tloidat) the random effect was
significantly correlated with 11 of 14 independent varighteplying that the effect was
not random at all. Given that Model 30 violates onéhefdore assumptions of random

effects estimation, | conclude that it is appropriatdéemphasize the insignificant effect

153



of Vulnerabilityon Biophysical Environmental Performangelded in this model. Other
supportive results were generated by tests of the singplessof the first-order terms
comprising the interaction terwulnerability. As Table 5 and Figures 4 and 5 show, the
slopes oExposurebecome increasingly negative @snsitivityincreases, as do the slopes
of SensitivityasExposureancreases. These findings support the theory that foifces
global ecological change, such as climate changendaie firms with biophysical
vulnerability to those forces to adapt in ways that loBiephysical Environmental
PerformanceFirms might do so because they have significantrebaver their
biophysical environments (Pfeffer & Salancik, 1978; Wackern&dgeées, 1997), their
biophysical environments contain natural capital and etesyservices that are effective
for adaptations (Prahalad & Hamel, 1990; Scott & McBo3@£7), and/or using these
ecological resources can be cost effective sincedrepbtained outside of markets, or
from highly imperfect ones (Costanza & Daly, 1992).

Table 12 indicates that hypothesis 2 received mixed suppatie@firee forms of
Corporate Climate Change Adaptive Capactgasured in this study, on@wnership
Structurewas clearly negatively related Biophysical Environmental PerformancEhis
suggests that resource dependence on shareholders acddabe to capital it creates
may enable and induce corporate climate change adaptdtaargeate biophysical
environmental harm. Rivera and colleagues (2006) found sirasaits in a study of the
effectiveness of the Sustainable Slopes Program, viwerership Structurgvas
associated with ski resorts propensity to expand intoquelj undeveloped wilderness.
There was some evidence tlsate Environmentalisna reverse indicator @orporate

Climate Change Adaptive Capagityas positively related to the dependent variable,
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with 4 of 8 models confirming the prediction. However,ha supportive models, 3 of
the 4 effects were barely significant (p<.1Dhus, | conclude that the study has
generated weak support tt&tate Environmentalisipositively impact8Biophysical
Environmental Performancén contrast, previous studies have shown mixed evidence
surrounding this relationship. Rivera and de Leon (2004) fouatdbthte
Environmentalisndoes positively impact corporate environmental performancéhe
other hand Rivera and colleagues (2006) found that the cosstvet unrelated on most
dimensions, excelollution Managemenwhich was negatively related 8iate
EnvironmentalismFinally, the study yielded no evidence tRagulator Resource
Dependenceor the magnitude of Forest Service districts’ annudblets that are funded
by ski resort special use permit fees, is associatédngative biophysical

environmental impacts.

6.82 Vulnerability, Adaptive Capacity and Socioeconomic Environmental Perfaemanc
Table 12 indicates that hypothesis 3 received very stugugpst. All 12

regression models indicated thatlnerabilitywas positively related t8ocioeconomic

Environmental Performancé&urther, the study generated other supportive resulis wit

the tests of the simple slopes of the first-order secomprising the interaction term

Vulnerability. As Table 9 and Figures 6 and 7 show, the slopEsdsurebecomes

increasingly positive aSensitivityincreases, as do the slopesehsitivityasExposure

increases. Therefore, | can conclude that ski reswitts’Corporate Climate Change
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Vulnerability improve theirSocioeconomic Environmental Performancetone for the
negative impacts they create in their biophysical envierimas they adapt to climate
change.

Hypothesis 4 received mixed support. Regressions mod&lsoodeconomic
Environmental Performandadicated thaDwnership StructurandState
Environmentalisnwere not related to the dependent variable as prediatéatt, there is
some weak evidence that these tests contradicted thetjmeslin H4. Specifically, 1 of
9 models that regressed the dependent variab@wrership Structurendicated a
negative relationship, while 1 of 8 models regressing thendepe variable otate
Environmentalisnfa reverse indicator @orporate Climate Change Adaptive Capakity
yielded a positive relationship. However, the models usingtineary statistical
technique, PCSE, did not yield significant results. Stélxplore possible explanations
for contradictory results i€hapter 7 Discussioim section7.1 Explaining of Unexpected
Results Finally, each of 3 models regressigcioeconomic Environmental Performance
onRegulator Resource Dependengelded positive and significant relationships. Thus, |
can conclude that this form Gorporate Climate Change Adaptive Capadstyositively

related toSocioeconomic Environmental Performance
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CHAPTER 7. DISCUSSION AND CONCLUSIONS

This dissertation was motivated by three factors. Rinstre is a dearth of
research in the area of corporate climate change adaps, even though climate change
will create geophysical, impacts on firms, which wiltassitate substantive changes to
business models (Hoffman et al., 2009; Winn et al., 2010). Gheegenerally accepted
forecasts that climate change will affect many ofghgh’s ecosystems and the social
systems dependent upon them (IPCC, 2001; 2007), this will becorteal research
area, even if it is currently on the fringe of tharmagement discipline.

Second, this area, through the constru€arfporate Climate Change
Vulnerability, provides evidence of the direct relationship betwaemsfand ecological
environments. Even in the field of corporate sustaingpfiew are studying this
relationship (Pogutz & Winn, 2009; Starik & Rands, 1995), desipg@verwhelming
evidence that markets and institutions do not completelycansistently filter it
(Costanza & Daly, 1992), and the lack of effective goverearver most of the world’s
ecosystems is enabling human and corporate behavior to ustbéyond their carrying
capacities (Millennium Ecosystem Assessment, 2005). Eaigraccounts that view
environmental degradation as a market failure implicittpgmize that a direct
relationship between firms and ecology must exist, dinee/ery idea of a market failure
involves costs that are externalized from markets. Tdiuen that there is only one earth,
which can only absorb so many “externalities,” it felothat scholars need to recognize
and understand the direct firm-natural environment relahp, if they are to generate

cumulative knowledge about sustainability.
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Finally, management scholars need to pay more atteiatit® comprehensive
corporate environmental performance, across multipteedsions of the construct, to
improve our understanding of firms’ real impacts on therenment. Most studies focus
on one aspect of corporate environmental performancke,asutoxic releases, or carbon
emissions, while performance can be systematicallyrgent in other aspects. For
example, Levy and Kolk (2002) concluded that British Petraléad an innovative
internal carbon trading scheme and above industry averagstinents into renewable
energy development in response to corporate values angdzaur institutional pressures.
At the same time, it underinvested into safety meashed¢svere required to prevent
accidents that had disastrous impacts on its biophymm@lonments. Still, scholars
focused their discussions on the firm’s carbon footfamat “Beyond Petroleum”
marketing campaign, because of information availaldiias: many knew of its carbon
reduction efforts, while its environmental and human gafetnagement systems were
less observable and infrequently reported in researchor& oomprehensive assessment
recognizing this other dimension of corporate environmentémeance would have
likely resulted in markedly different conclusions abitgt firm’s environmental record.

In the end, the dissertation helps generate knowledgeath of these gaps. It
advances the area Gbrporate Climate Change Adaptatiobg demonstrating
empirically that ecological pressure induces firmsdapd in ways that create ecological
impacts. More specifically, the dissertation studywshthatCorporate Climate Change
Vulnerability can be associated with both negative effectBiophysical Environmental
Performanceand positive effects o8ocioeconomic Environmental Performanceteris

paribus. In doing so, it advances nascent attempts toetizadly account for the direct
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firm — natural environment relationships, by extending resodependence theory with a
model ofnatural resource dependence. In addition, it generates new evitteice
stronger environmental performance in one dimensiorbeaystematically related to
weaker environmental performance in other dimensions. Tihms, might do “good”

and “bad” to the environment simultaneously, implying thay askessing the “good” or
the “bad” paints an incomplete picture about corpagateronmental performance.
Further, it generates evidence that divergent corporaimamental performance can
occur in response to external pressures. Thus, schathysactitioners can expect this
behavior to occur as conditions in firms’ business emvirents change. Finally, the
dissertation study also yielded unexpected results withaat implications for theory
and practice. In unpacking the implications of both exgkand unexpected results, the
rest of this chapter is organized as follows: in the segtion, | discuss the study’s
unexpected results. | then discuss the broader implnsatibthe study for both theory
and practice. Next, | identify some key limitations g study and avenues for future
research. Finally, | conclude will a brief discussiontioe immediate future of the

research contained in this dissertation.

7.1 Explaining Unexpected Results
The first set of unexpected results is the positiveceffefSensitivityon
Biophysical Environmental Performanaélow and average levels Ekposure Given
that Sensitivityis a component dfulnerability, and thadVulnerabilityis negatively
related taBiophysical Environmental Performandeis reasonable for one to expect that

Sensitivityshould also be negatively related to this dependent varidblwever, as
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mentioned aboveCorporate Climate Change Vulnerability conditional on the joint
effects ofExposureandSensitivity Thus, examining the direct effectsSgnsitivityon
Biophysical Environmental Performansbould not necessarily be indicative of the
nature of the relationship betwe¥nlnerabilityand dependent variablRather the direct
effect of Sensitivityspeaks only to how firms react to this condition speadify. Above, |
suggest that firmsSensitivitymight be positively related ®iophysical Environmental
Performanceat low and average levels Bxposurebecause it might cause managers to
shift their attention to ecosystem protection managénktgher levels oBensitivity
imply that firms’ biophysical environment is more semsitto ecological change, making
ecosystem protection in firms’ biophysical environmentoagmurgent issue to manage.
Managers that identify an issue as urgent tend to be likelgto address that issue and
less likely to address others, whether or not they haséstiategic important (Dutton &
Dukerich, 1991; Ocasio, 1997). In this, case, ecosystem parteninagement might be
a strategic issue for sensitive firms, since therdegteral regulations to govern firms
management of low snowpack ecosystems (U.S. Departthégtriculture, 2002).
Further, as firmsSensitivityincreases, they may be more inclined to take steps to
invest in the preservation of natural capital in tlhephysical environments to reduce
their natural resource dependence and improve their segiamacy (Pogutz & Winn,
2009). Preserving natural capital can improve a local stesys health and ability to
provide ecosystem services. If these services areatriéisources to firms, preserving
natural capital can actual redudeganizational Dependence on Ecosystamd
Ecological Impacts on OrganizationBogutz and Winn (2009) call such actions

“sustainable fit strategies,” which they define as “thiity of the firm to adapt to and
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align dynamically with the resilience of the ecosystwhere it is embedded, preserving
ecosystem health to the extent that the provisionirego$ystem services on which the
firm depends is not jeopardized” (p.32).

The second set of unexpected results is the negatea®fSensitivityon
Socioeconomic Environmental Performamatdow and average levels Bkposure
Again, it is possible to explain these results as a imctf managers’ attention span and
priorities, or the lack thereof, with respect3ocioeconomic Environmental
PerformanceGiven that higher levels &ensitivityare also associated with higher levels
of Biophysical Environmental Performanaaanagers’ attention span under these
conditions might cause them to deemphaSizeloeconomic Environmental
Performancesince protecting firms’ biophysical environment might k@erurgent. In
addition, sinceSensitivityandBiophysical Environmental Performanaee positively
related under conditions of low and aver&y@osureit is possible that, under these
conditions, firms are less likely to face environmetggitimacy problems arising from
sub-standar@iophysical Environmental Performancgs a result, they may be less
likely to find utility in business practices associatathvaverage or better than average
Socioeconomic Environmental Performanioecause they do not need to compensate for
lower levels oBiophysical Environmental Performance

The third unexpected result is that there is some, alleaik, evidence that
Ownership Structurgvas negatively related ®ocioeconomic Environmental
Performancecontrary to the prediction that these variables didel positively related
(H4). The basis of the prediction was that publicly-ogvaki resorts would improve their

Socioeconomic Environmental Performanoetone for the negative relationship
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betweerOwnership StructurandBiophysical Environmental Performandestead,
Ownership Structurenight be negatively related to both dimensions ofetorts’
environmental performance measured in this study.

A possible explanation for this finding is that public-ova@p induces firms in
this context to deemphasize the strategic value obcat sustainability across the
board, because of resource dependence on financial stidgeshdecision-makers at
these firms may tend to believe that they can sgpisffit-maximizing shareholders by
allocating their attention and capital away from sustaility-oriented business practices
that have uncertain long-term financial returns (Wadleyvhitehead, 1994). In other
words, instead of demanding better environmental performavak Street “focuses on
demanding consistent double-digit increases in finapeebrmance which, in the case
of ski resorts, is accomplished by focusing on aggressalestate development and
expansion activities that inherently have a negative ilpathe environmental footprint
of ski resorts” (Rivera et al., 2006: 215).

It is important to reaffirm that the evidence generatetie current study linking
Ownership Structuréo lowerSocioeconomic Environmental Performarnseery weak,
and that 8 of 9 regression models showed an insignifredationship between the
constructs. Thus, the most sensible conclusion frenstiidy is tha©wnership Structure
is negatively related tBiophysical Environmental Performanead unrelated to
Socioeconomic Environmental Performanthese results are consistent with findings by
Rivera and de Leon (2004) and Rivera and colleagues (2006 fowd that publicly-

owned ski resorts were significantly more to likely tondastrate lower overall
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environmental performance, mainly attributed to their prepgto develop new terrain
for skiing (a components &iophysical Environmental Performarce

A fourth unexpected result is that there is some jtalieey weak, evidence that
State Environmentalisms positively related t&ocioeconomic Environmental
PerformanceOriginally, | had predicted in H4 that these varialesild be negatively
related, sinc&tate Environmentalisis a reverse indicator @forporate Climate Change
Adaptive Capacityand that the latter construct should have been negatifakted to
Socioeconomic Environmental Performangeplausible explanation for this potentially
contradictory finding is that, in this context, firnfstate Environmentalisfpromotes
higher levels of corporate environmental performanoadiy. If firms operate in states
where there is more normative pressure to engage po@e environmental protection,
they may simply be more likely to institute pro-sustailigiibusiness practices across
the board.

Normative pressure in states not only reflects the sadfieitizens with respect to
corporate environmental protection, but also their propetsklect politicians that
institute stringent environmental regulations, become pa@intiployees that enforce
them, and endorse governments’ capacity to implement (Révera & de Leon, 2004).
Further, normative pressures associated with corpanate@amental protection can also
influence firms’ behavior indirectly through consumegrsichasing behaviors (Clarkson,
1995). Given the potentially diffuse outcomes of normatifle@ences, it would not be
surprising if its impacts on corporate behaviors werediyadistributed across many
environmental issues. Nonetheless, it is important @l evidence from this study

of a positive relationship betwe&tate EnvironmentalisandSocioeconomic
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Environmental Performanas very weak. Thus, the most sensible conclusion ffam
study is thaState Environmentalisiis positively related t@iophysical Environmental
Performanceand unrelated to arfslocioeconomic Environmental Performance.
Similarly, Rivera and de Leon (2004) found that state enmental activism was
positively related to aggregate measures of corporateoenvamtal performance.
However, Rivera and colleagues (2006) found that state envar@ahactivism was
generally unrelated to corporate environmental performamte the exception of firms’
ability to manage pollution. Surprisingly, they found ttiese variables were negatively
related to each other.

Finally, while Regulator Resource Dependens@ositively related to
Socioeconomic Environmental Performamsepredicted, it is also unrelated to
Biophysical Environmental Performancehus, there is no evidence tiRegulator
Resource Dependeng®uces firms to improve theBocioeconomic Environmental
Performanceo atone for lower levels @iophysical Environmental Performanck
possible alternative explanation for the positivetrateship betweelRegulator Resource
DependencandSocioeconomic Environmental Performaneéhat the measure of
independent variable also reflects the strength of theaeships between ski resorts and
the Forest Service, and by extension, normative infludradehe Forest Service might
have on ski resorts. To explain, as ski resortsatpgy under Forest Service special use
permits generate more revenue and contribute moresntdéeForest Service district
offices, they also necessitate more administraticecversight activity with those offices
(16USC8497c, 1986; Briggs, 2000). As a result, the amount of cobodirtd these

activities between ski resort managers and Foresic8attistrict agents rises
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commensurately with the scope of ski resorts’ actwitie Forest Service lands (Briggs,
2000). As the amount of coordination increases in scopeardime, so does the
capacity of the relationship to act as a conduit of kadgeé and/or normative influences
across the connected organizations (Powell, Koput &sbBwerr, 1996; Rowley, 1997).
Thus, these conditions might not be associated witteskrts’ enhanced power over
Forest Service districts, but rather the districtshmative influence over ski resorts.

Regulator Resource Dependeradso reflects the relative size of the ski industry
within the communities that comprise individual Foreswige districts, since special use
permit fees contributed to Forest Service district budgretsletermined as a percentage
of ski resorts’ gross revenue (16USC8497c, 1986; Gorte, 2000aRavat., 2006). As a
result,Regulator Resource Dependemmay also reflect the visibility of the ski industry
to communities within Forest Service districts. Firmibility, in turn, can increase civil
society’s attention toward firms’ corporate environta¢performance, and by extension,
their expectation that those firms exhibit better emnnental performance (Arora &
Cason, 1996; King & Lenox, 2000; Rivera, 2000). Given Forest ®ewistricts’
increasing dependence on fee-based income to fund its antatimesand operational
expenses (Gorte, 2000), they have direct financial ina@nt ensure that the local ski
industry meets this scrutiny and maintains its environmeggéirmacy within its local
communities.

As a result, they may be more likely to apply coereimd normative pressure on
ski resorts to adopt highly visible proactive environmesit@tegies. The business
practices associated with these strategies tend twbe that are more widely

institutionalized, linked to prevailing discourses surroundoparate sustainability, and
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are less technical in nature (i.e. more easily undedjt(Rivera et al., 2006). Such
practices include recycling, energy efficiency, cleamt®logy, community

sustainability initiatives, and other practices astediavith bettelSocioeconomic
Environmental Performanc@®n the other hand, practices associated with better
Biophysical Environmental Performanogay be less visible to a discerning civil society,
because they are more difficult to observe and are wlosely linked to technical
sustainability discourses that are prevalent in sciemiifmmunities. Therefore, Forest
Service districts may tend not to apply additional pressueconomically important ski
resorts to adopt business practices that improve cagrenaironmental performance in
firms’ biophysical environment.

The previous discussions regarding isomorphic pressures tgehbyébtate
EnvironmentalisnandRegulator Resource Dependerstggest that it might be more
appropriate to explain the theoretical linkages betwieese constructs and corporate
environmental performance through the lens of neo-ingtitatitheory rather than
resource dependence theory. Coercive and normative ipbiswrare foundational
concepts for neo-institutional theory (see, for exiampimaggio & Powell (1983)) and
have been the subjects of hundreds of studies in thagearent discipline that have
contributed to the development of an institutional petsgeof organizational and
interorganizational behavior (Heugens & Lander, 2009). fugs that resource
dependence theory can be viewed as containing overlappingptensince it
characterizes the social legitimacy of organizatess critical, externally-controlled
resource that is conferred by stakeholders (Pfeffer &rigét, 1978). As a result,

prominent institutional theorists have questioned whetie=e theories have
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substantively unique explanatory power with respect tocoseand normative forces on
organizations that cause them to establish, maintastegir and reestablish their
legitimacy (Tolbert & Zucker, 1996). Nonetheless, neditungonal theory may be better
suited for describing the phenomena in question heres giecarguments presented
above describe firms’ conformity to institutional pra®s rather than strategic responses.
The predominant views regarding firms’ response to insiitatiisomorphic pressures is
that firms tend to conform to isomorphic pressures whig strategically adapt to
problems of resource dependence (see, for example, AR@&L; Suchman, 1995).

The “institutional” nature of these measure€ofporate Climate Change
Adaptive Capacityaises a larger issue, namely with the broad concegtiah of the
construct: caiCorporate Climate Change Adaptive Capaa@tcount for external
conditions in firms’ business environment, as argued bgaB#nd Shackley (2008), or,
rather, is it exclusively a firm-level construct? Whike tcurrent study has taken the
former approach, it is possible that the latter omadse appropriate. Typically,
researchers have identified different corporate adapépacities as firm-level constructs
that are associated with an individual organizations’tgliti learn and change, rather
than a construct that can diffuse in firms’ institutiomavironments (see, for example,
Cohen 1990; Eisenhardt & Martin, 2000; Newman, 2000; Zott, 2003). adis for this
approach is that firm-level conditions, rather thatustry or institutional level forces,
are the drivers of heterogeneous intra-industry perfocen@®arney, 1991). Firms do not,
however, adapt to industry or institutional pressure®mdygenous ways. Their
responses depend on firm-level conditions, which can emaldonstrain strategic

responses to these pressures (Oliver, 1991). In additios, faortfolio of capabilities
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may achieve heterogeneous degrees of fit with changingtiydtonditions and
institutional pressures (Oliver, 1997). Finally, some fiares more nimble than others
when faced with isomorphic pressure and can develop meaéwa and competitive
responses (Eisenhardt & Martin, 2000). As a result, theustudy might be examining
the effect of broader institutional influences on cogb® environmental performance
rather than firm-specific forms of adaptive capacity dra associated specifically with
the biophysical pressures created by climate change. ®oaigcthis issue, future
research might reconceptual@erporate Climate Change Adaptive Capacitd/or
study the moderating effect of external institutionaliehces (i.eState
EnvironmentalismRegulator Resource Dependepaad firm-specific proxies for
Corporate Climate Change Adaptive Capagitg. Ownership Structupeon corporate
environmental performance.

It is important to note, also, that the results in seimaintal PCSE regression
analyses oBiophysical Environmental PerformanoaRegulator Resource Dependence
that excluded outliers and influential observations (se#er20, Models 43 and 44, in
Appendix Two) are supportive of hypothesis 2. Specificallyhese modelfkegulator
Resource Dependeneas significantly and negatively associated with the et
variable (Model 43: b =-0.34, p <0.10; Model 44: b = -0.30, p<0Tl@)s, with the
restricted sample, the importance of the ski industimdividual forest service districts’
annual budgets is associated with declining leveBigbhysical Environmental
Performance This supports the theory that regulators’ resource depeedm the
industry enables firms within those districts to pursueatithange adaptations that

harm firms’ biophysical environment. In addition, it suppdhe theory underpinning
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hypothesis 4, which predicted that firms with lower lew&iBiophysical Environmental
Performancewill exhibit higher levels oSocioeconomic Environmental Performance.
Here, it was argued that ski resorts would exhibit b&b&ioeconomic Environmental
Performanceas a compensatory measure to appease environmentalgriced
stakeholders and local communities that also depend upasi fsiophysical
environments for critical ecological resources. Givaséhconflicting sets of results with
respect to the significance of the effecRa&gulator Resource Dependerme

Biophysical Environmental Performandeappears that additional analysis may be
necessary to more robustly uncover whether hypothesas 2 are supported by this
study’s dataThis might include combining sample restrictions to excinflaential
observations with modern techniques for testing the sigmidie of mediation effects (see

mediation analyses discussion in Appendix Three,ae#i3.4).

7.2 Implications for Research
7.21 Implications for Organizational Theory

The study contributes to resource dependence theory by degthb unique
aspects of natural resource dependence. To date, sclolarsdnsidered resource
dependence to be solely a function of the distributiosocioeconomic power and
interdependence among organizations (Cascario & Pisk@ks; Pfeffer & Salancik,
1978). The firm-natural environment relationship, however,ezabody different
dynamics, in cases when actors, organizations antutistis do not mediate this
relationship (Winn et al., 2010). First, the natural envirortptrough expressions of

geoclimatic and geophysical events, such as climate clzambits associated
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phenomena, subjects natural resource-dependent firmprissions of natural power
that might be temporally or spatially removed fromfih@ itself. Further, the scale of
energy behind these forces can be much higher thaa ttidisms. In addition, firms’
socioeconomic power is orthogonal to globally dispeesadogical forces. For these
reasons, firms are essentially powerless to influemeelispersion of such forces or stop
their effects in their biophysical environments.

Second, firms can have direct power over their bioglygnvironments for the
provisioning of critical ecological resources, becausenkes to operate and/or property
rights make them the sole day-to-day stewards of thossystems. Given that social
entities and social constructed rules and norms provide mgves over firms’ use of
important resources, their absence can give firm® moect control over their
biophysical environments. As a result, regulatory and novenatstitutional stakeholders
that attempt to influence firms’ use of their biophysigcalimnments may not have the
capacity to observe, understand and/or mitigate firmghyisical environmental impacts
before they happen.

As a result of these two considerations, the resalgpendence problems
associated with the direct firm-natural environment i@teship are not describable
through the mechanisms of interdependence and countegvsdcioeconomic power.
Rather, they are more aptly described by conditions ofrestibnal dependence and
power. Firms depend on their biophysical environments, widledverse is not true,
given that ecology would continue to function if firmeere not there. On the other hand,

firms’ can have the power to use their biophysical emarents as they see fit, while the
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ecosystems comprising them, as non-social entitie®, a countervailing
socioeconomic power against firms.

A final observation is that all resources ultimateligmate in the natural
environment, implying that firms are at least indirediéypendent on the earth for their
entire resource base. By implication, one firmsunaltresource dependence can create
ripple effects through socioeconomic systems in botHesabt extreme ways. For
example, Belliveau and colleagues (2006) describe a case wheyards in rural
British Columbia were not directly vulnerable to uncofiable forest fires in the region
during a period of prolonged drought conditions; at the same these fires had
significant impacts on the local tourism economy, whias responsible for a significant
portion of the local wine industry sales. Hurricane Katiprovides another stark
example at a different scale; it had obvious directcesfen a variety of coastal
industries, as well as the insurance industry. At the $mneg because so many oil
refineries in the region were rendered temporarily inaigle by the storm and resulting
floods, gasoline prices in the U.S. soared, causing rgffdets throughout the global
economy (Hoffman, 2006). Clearly, organizational thedhas do not account for the
power of the natural environment to affect firms canobly £xplain these events. As
ecological change becomes an increasingly salisaeifor business, and natural
resources become increasingly scarce, it will becomanpzunt for the management
discipline to fully develop this organizational theory. BRow, this study highlights some

of its key departures from, and points of integration wiésource dependence theory.
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7.22 Implications for the Study of Corporate Climate Change Adaptation

The study opens the area of corporate climate changeatidas to an open-
systems perspective of the antecedents and outcortlas tfpe of corporate behavior.
Before this work, scholars in the area had applied predotly firm-level
organizational theories to make sense of corporatawithange adaptation, by
developing sorting logics for the resources, capabilires processes that underpin these
adaptations (e.g. Berkhout et al., 2006). However, it istgethgnized and easily
observable that the antecedents of climate change &daptevolve forces in the
external biophysical and socioeconomic environmentsmsf{Adger, 2006; Belliveau
et al., 2006; Winn et al., 2010). The current focus on fivelldrivers of adaptations
does not give the roles of these forces their due imrelseFor this end, the dissertation
theorizes how these forces work to influence adaptatindshow adaptations can
generate impacts and feedback in firms’ external envirohmleere socioeconomic and
natural forces originate.

In addition, it generates quantitative evidence thatatenchange adaptations
involve open-systems, and the multilevel-multisysteraa$# on sustainability first
articulated by Starik and Rands (1995). To date, inductivbest have articulated how
global, national, and local institutions and institutioctzinge occurring across these
levels can moderate firms’ climate change adaptive dgpaad vulnerability and their
effects on the form and intensity of their climatarmnye adaptations. For example,
Belliveau and colleagues (2006) describe how British Coluwib&yards responded to
the pressure of economic globalization by planting sgetiat were more valuable in the
broader markets. The same species proved to be morealdiffigrow as long-term

weather patterns became more variable and containezlertyeme weather events. As a
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result, this group of firms requires more irrigation tdféuitself from the potential for
drought conditions. The current study broadens the geradiliy of these implications
with a “larger N” sample.

Finally, the study is the first in the area to devefm®pendent and objective
measures of corporate climate change vulnerabilityateatinaffected by perceptions,
cognitive limitations and imperfect availability of imfoation. Instead of using surveys
or interviews to measure firms’ climate change vulnditgpl use climate data collected
mechanically, to assess both firms’ exposure and senhgsitivihe phenomenon. Since
climate change exposure, at very least, is an exogdactos, it is important to minimize
measurement error associated with endogenous forceasusainagers’ cognitive biases
or imperfect access to information. In doing so, itne@rssome calls from researchers to
measure and model the natural environment directly whemitunit of analysis (Starik,

Sharma, Egri & Bunch, 2005).

7.23 Implications for Study of Corporate Sustainability

The dissertation adds to the growing body of reseduathi showing that firms
can perform well in some dimensions of environmentabparénce, but poorly in others
(e.g. Kotchen, 2009; Mattingly & Berman, 2006; Rivera et28lQ6; Rivera & de Leon,
2004; Tashman & Rivera, 2010). This finding reiterates the impoetaf assessing
multiple dimensions of firms’ environmental performariceaddition, it also confirms
that there are multiple reasons firms might perfboth positively and negatively
simultaneously with regard to how well they manage tted@tionships with the natural

environment. The current study generates evidence this oeght so firms can atone
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for weaknesses in other areas by improving in otheterGcholars have observed that
this behavior occurs when firms try to directly off-tetir negative environmental
externalities (Kotchen, 2009). For example, many firms nompensate for carbon
emissions by purchasing carbon offsets or credits, whahmat have a direct impact on
their own emissions, but does mitigate emissions elsexih the global economy.
Finally, Mattingly and Berman (2006) and Rivera and collea¢2@86) suggest that
institutional or policy weaknesses create incompletentives for firms, thereby
inducing systematically diverging corporate environmentabperdnce along different
dimensions. Policy agendas tend to focus on large publiess because, absent the
leviathan, governments lack the capabilities of regulairegy environmental market
failure. Not surprisingly, the issues that policy-makersagdle tend to receive
widespread notoriety and/or public support (Preston & Prost,)18%% result, firms
more often have incentives to address visible environmpettdrmance issues that are
well diffused in the public discourse, such as GHG eosgeductions and recycling,
than localized issues that are difficult to observeh stscthe health of ecosystems
comprising remote riparian zones. Future research couldogeaenodel outlining why
firms perform well in some areas, but not in otherse @pplication of this research could
help firms manage their sustainability and legitimaoyercomprehensively, and help
policy-makers develop more holistic sustainability presmns.

At the same time, the dissertation’s assessmeintnag’fdivergingBiophysical
andSocioeconomic Environmental Performameevides evidence that significantly
more research is necessary to effectively bridge ourrstaaelings of corporate

sustainability and sustainable development. More spatiyfiat indicates that sampled

175



firms improved environmental performance when there wasaa rationale for them to
do so, such as addressiagcioeconomic Environmental Performanagrotect
environmental legitimacy. At the same time, their envinental performance in domains
that were external to regulations and markets declirgadn abecause of a clear rationale
involving climate change vulnerability. This divergenceiim$’ corporate
environmental performance begs the question: are firmsbcatg sustainability efforts
really contributing to a more sustainable global ecortomy

For over two decades, scholars have been observing inableénstances of
firms controlling and preventing pollution, managing thecifde impacts of their
products and services, working to develop “green” products ahddtgies, and even
on occasion engaging in multisectoral action to impewaronmental governance (Hart,
1995; Starik et al., 2005; Zadek, 2007). These corporate sustiynetidrts involve
attempts by the firm at “meeting the needs of a firnreatl and indirect stakeholders
(such as shareholders, employees, clients, pressure gecoapsunities, etcsfc)),
without compromising its ability to meet the needs of ftstakeholders as well.
Towards this goal, firms have to maintain and grow th@nemic, social and
environmental capital base while actively contributingustainability in the political
domain” (Dyllick & Hockerts, 2002). While corporate sustaingbgeems to be focused
on the things related to sustainable development, nalmelyreservation of firms’
economic, social and environmental capital basesstilig firm-centric phenomenon
that relies on an established “business” case. Sustaevxddopment, on the other hand,
is also concerned with “externalized” economic, soaia environmental capital,

including labor rights abuses in developing countries imgtitutional voids and the
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protection of systems of natural capital that areidetsf the protection of markets and
regulations.

One can infer that corporate sustainability effortsh@yglobal business
community in the aggregate are only tenuously related toirsaiska development, from
strong evidence that the global political economy r#icaing to push the earth farther
beyond its carrying capacity (Millenium Ecosystem Assesd, 2005; Hart, 2007). For
example, many firms are reducing their GHG emissionsgkier, GHG emissions from
the private sector are continuing to increase drastjicakinly because of emerging
market economy growth, and efforts to reduce emissiaegsity rather than total
emissions (Pinske & Kolk, 2009). The causes of this disect are well-documented,
and generally can be categorized in one of three veayisistances of collective action
problems associated with the Volunteer’s Dilemma, disgaging firms from pursuing
greater sustainability because they fear competitive vhsadges (Ostrom, 1990);
industrial power contesting more sustainable governanaaeésdecause many firms
care more about their profitability than the sustailitglof human society (Levy & Kolk,
2002); and, of the widespread lack of understanding amongretand consumers about
the sustainability of the global political economy alnelit own behavior (Hart, 2007).
However, much more can be done to study real attemgtsisyat solving these
problems, beyond the current focus, which is on factatihduce firms to move beyond
central tendencies of environmental performance. Zad2R®7) description of
transformative corporate citizenship is an example nteptual research that addresses
these problems. Since real multisectoral solutionsé@tbblems associated with

sustainable development are still in the experimeragkstresearchers should continue to
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study what is working, what is not working, and what aeeunintended consequences

across levels and systems.

7.3 Implications for Policy and Practice

The findings suggest that policy prescriptions may be sacg$o induce
sustainable climate change adaptations. This task wilhdeaging since, irrespective
of the impacts of corporate climate change adaptatpmigy regimes globally have not
determined how to protect the earth’s natural capitaléktlium Ecosystem
Assessment, 2005). Moreover, neither policy makers ndtatgare properly accounting
for the real value of many of the planet’s ecologreaburces (Constanza et al., 1997,
Wackernagel & Rees, 1997). As noted earlier, most ovthi&el’s ecosystems were in
decline (Millenium Ecosystem Assessment, 2005). In addi@@mmstanza and colleagues
(1997) found that the value of the “free” ecosystem ses\pcevided to human society
was likely between $16 trillion and $54 trillion annually in 199@t, until we monetize
them appropriately, it seems unlikely that we can enhiatethey will be managed
sustainably (Costanza & Daly, 1992; Wackernagel & Rees, 198k freely (or
cheaply) available goods induce both free-rider and tragkthe commons behaviors
(Harding, 1969; Olsen, 1965; Ostrom, 1990; Tashman & Rivera, 2010jalA f
complication stems from the integration of globakke#s, which make it essential to
harmonize global policy initiatives across countriegyitigate the potential for good
global citizens to experience comparative disadvant&gesn these realities, the present
study aims to reaffirm the importance of substantivecafiéctive recognition, multi-

laterally, of the value and the fragility of naturaptal and ecosystem services.
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The findings also suggest that climate change adaptationexacerbate the
already serious problems associated with corporate emv@ntal performance and
involve taking steps to improv&ocioeconomic Environmental Performanicesome
cases, the latter effect could induce other organizatiofisns’ value-added chains to
improve their owrBiophysical Environmental Performanc@nceSocioeconomic
Environmental Performancean involve influencing other organizations to become
“greener.” However, since firms that are biophysicailinerable to climate change are
often suppliers that operate in renewable natural resondgastries, their ability to
influence environmental performance upstream might betr@amsd by their positions in
value-added chains.

Finally, efforts to break the linkage betwe@arporate Climate Change
Vulnerability andBiophysical Environmental Performaneall require disruptive
technologies, more innovative business models and bresditutional change. Current
policy regimes, economic behaviors, and demographic tamedsteracting in ways that
are accelerating the depletion of the earth’s nataaital. New paradigms are
undoubtedly necessary. One example at the industryitexsVes agriculture, where
firms are now dealing with droughts and infestations by ugamgtically-modified seed
stocks (GMOs) and specialized pesticides, reducing their depesde arable land and
irrigation water. At the same time, they are facingl opposition from groups that fear
the effect of GMOs on ecology and the power that $uets may be amassing over food
supplies. Thus, new paradigms may require institutionaMation to accompany
technological innovation on a case by case basaddition, great care needs to be taken

when developing new paradigms so that they do not alsoanthintended
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maladaptation. For example, GMOs and pesticides magusatfactors of Colony
Collapse Disorder among pollinator bees, who are atitiomponents of global

agriculture (Cox-Foster et al., 2009; Southwick & Southwi®92).

7.4 Limitations and Future Research

The study findings are limited in several ways. Fits, data | used to develop
measures of climate change exposure and sensitivity sp2606e2009, because of data
availability. This is a potentially short timeframe faapturing the attention span of
managers for the biophysical impacts of the climate gdaaf longer history would have
enabled assessment of trends from the more distarthpasiave carried forward to
influence recent ski resort strategies. In the futonae time periods of data will become
available to develop this longer history.

Second, since the climate data were averaged acrosstipding history to
develop measures of climate change exposure and sensitiei measure of
vulnerability does not account for variances in thesasures. Variance could be a key
factor of climate change impacts on biophysical and socmmEmic systems. Higher
variances imply great probability that weather extrecan create disruptive events to
biophysical and socioeconomic systems. They also reatecmore uncertainty for
decision-makers responsible for planning and implementin@atg change adaptations
(IPCC, 2001). Since operationalizing climate change vulniésaisi difficult given,
potentially, the great range of parameters that candiéhble for the task (Adger, 2006),

the method chosen for this study is only a first steprfanagement sciences. Future
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research could explore new or more sophisticated wiaygavationalizing the construct
that include different parameters, such as variancedbesnate change measures.

Third, the sample based on the use of the SACC enviroahmarformance
database might not be representative of the U.$es#kit industry in the aggregate. The
sample included only western U.S. ski resorts and coetpapproximately 15% of the
ski resorts operating in the United States in 2009, théyewly time period in the
study. It did include many of the largest and most well-kntw#. ski resorts, but it
excluded many small ski resorts. As a result, the sampikely skewed towards larger
and more developed ski resorts. This bias has likely magriifie effects of interest in
the study, since larger ski resorts with higher levétsapitalization are more likely to
want to protect their investments from climate changeerability. In addition, larger
ski resorts are also likely to have more firm-lesighate change adaptive capacity,
visibility with civil society stakeholder groups assoeaivith normative environmental
pressure, and regulator resource dependence.

Western U.S. ski resorts are also much more likebpterate on Forest Service
land than resorts in other parts of the country (Rie¢ia., 2006), potentially further
magnifying the effect of regulator resource dependence anit partnd designation. In
addition, the sampling restriction likely increaseslitas toward proximity to national
parks, since 27 of the nation’s 59 national parks ar¢ddaa the geographic region
associated with the sample, while only 15 parks are proxor@her ski regions in the
U.S* Thus, the sample region probably has higher summert@meotential that the

population, on the average.

“2 Sourcehttp://en.wikipedia.org/wiki/List_of areas_in_the_United Statesiaddal Park_Systericcess date April
10, 2011.
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In addition, western U.S. ski resorts do not encomipeesgeo-climatic and socio-
political diversity of the entire population. They axeject to weather generated from the
Pacific Ocean and Arctic regions, which consistentigegates the highest frequency and
intensity of winter storms in the ski regions of the&s. Other ski regions, in the mid-
western and eastern parts, of the U.S. are exposedifw Reather via the jet stream
after storms pass over the Coastal and Rocky Mountamaswestern plains. Eastern ski
resorts are also exposed to weather from the Atl@tean and, on occasion, the Gulf of
Mexico. These weather patterns generally do not yiefduah snow as those involving
direct exposure to the Pacific. On the other, theavedt.S. does contain significant
climatic heterogeneity. Coastal mountain ranges irfc@ala, Oregon and Washington
consistently receive the most snow in the U.S., wdolme interior ranges in the Rocky
Mountains are consistently dry. More intermediate arm@st).S. mountain ranges tend to
receive amounts somewhere in between, since patofims become drier as they move
from west to east (McClung & Shaerer, 2000). As a resaitpe of the climate
variability in the western U.S. may not be biased ftbenpopulation of U.S. ski resorts.

The geology of the U.S. mountain ranges also vargas West to east. East of the
continental divide, mountains are much older, lowed, generally have a significantly
higher percentage of dense hardwood forests. Westeresskis are more likely to have
higher elevation conifer forests that facilitate natgtade skiing. These geological
differences represent regional-level effects on nataaital stocks that are not captured
in the proposed sample. As a result, western U.Seskits are likely to have better
skiing terrain than eastern ones, as well as moteabd wildlife habitat. This could

create countervailing biases on the effects on inte@esthe one hand, western U.S.
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resorts have more sensitive ecosystems to perturtheéother hand, better skiing terrain
can reduce sensitivity to climate change by making iee&siski with less snow.

It is difficult to ascertain whether there is sepiolitical bias in the sample. The
state environmentalism represented in the sample ramgevery high (for example,
California and Oregon) to very low (for example, Utald &/yoming). Other states (for
example, Colorado and Washington) have intermediatésle¥state environmentalism.
The same conditions exist in states excluded fromahgpke. For example, Vermont has
very high levels of state environmentalism, Wisconsis intermediate values and North
Carolina has relatively low values. It is possible thét bias is skewed downward, since
the sample does contain the states with the lowestd of state environmentalism in the
U.S., specifically Utah and Wyoming. Thus, this impliestBiophysical Environmental
Performances lower, ceteris paribus, in the sample than inpibyulation.

The sample is biased in terms of Sustainable SlopesdPnagembership.
According to Table 2, 86 percent of resorts in the sas@enembers of the program,
while, in 2009, only 42% of U.S. ski resorts were membengerhat it is unclear
whether the program impacts environmental performancebits may not affect the
effects on interest. The sample may also be oy@esented by horizontally integrated
ski resort companies. In 2009, approximately 20% of ski resothe U.S were part of
consortium&®, while 43% of the resorts in the sample across thesygere. Given that
horizontal integration appeared to positively influeBogphysical Environmental
Performanceit is possible that sampled firms tend to performdsett this regard than

the population, on average.

43 Sourcehttp://www.skiareacitizens.com/index.php?nav=ownershgeess date: April 10, 2011.
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While the sample may be biased, it might create sowengéalges. First, it ensures
that most firms in the study operated under special usetgaadministered by the U.S.
Forest Service. In this region, 90% of ski resorts oparater the jurisdiction of the
Forest Service (Rivera et al., 2006). Thus, it is an apjatepample for assessing the
impact ofRegulator Resource Dependermecorporate environmental performance.
Further, western ski resorts, in particular, repredentnost popular ski region in the
U.S. In 2008, the region contained 163 of the country’s 473skrts (34%), while
capturing approximately 32 million of its nearly 60 milliskier-days. In addition, in
2008 foreign visitors (from outside of Canada) visited wastki areas 74% of the time
they skied in the U.S. (NSAA, 2008).

The number of ski resorts rated by the SACC is grovand, will soon include
firms from Canada as well as the U.S. Future studightrtake advantage of the
growing sample to address some of these sampling biassisAlternatively, future
studies could examine some of the relationships posited isttldy in different
industries with broader data availability. Such studies camalke important contributions
to the area of corporate climate change adaptation arttie¢bry of natural resource
dependence, since different industries face differentlagory and technological
constraints (Porter & van der Linde, 1995).

Fourth, the sample size of 76 firms is small enouglhabdutliers could unduly
influence the effects of interest. To assess whéethemas the case, | calculated Cook’s
D statistics for each of the observations in the@arfor regressions @iophysicaland
Socioeconomic Environmental Performamoataining full models. Given that influence

statistics cannot be calculated for regressions wiiilnséed standard errors, | based the
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Cook’s D predictions on OLS regression models. After ¢afimg these predictions, |
then determined which observations were influential, ugiagconventional Cook’s D
cut-off formula of 4 + Sample Size (which equals approxaiyad.0655 in this case). The
list of influential observations for regressionBadphysicalandSocioeconomic
Environmental Performancare shown in Tables 19 and 21 in Appendix Two,
respectively. Finally, to determine if the influential ebstions biased the results of
interest, | implemented PCSE regressions for full neodéBiophysicaland
Socioeconomi&nvironmental Performancemitting influential observations. These
results are shown in Tables 20 and 22, respectivelBifgrhysicalandSocioeconomic
Environmental Performanc&lodel 43 in Table 20 omits all influential observations fo
the PCSE regression of the full modeBabphysical Environmental Performanck
comparison of the effects of interest in this modé¢hwhose in Model 5 indicates one
significant change in an effect of interedRegulator Resource Dependermexomes
significantly negatively related ®iophysical Environmental Performan(e= -0.34,
p<.05). Thus, it appears that influential observations mauppressing the
hypothesized relationship between these two constructdeM4 runs the same
regression and omits only highly influential observati¢tese the negative relationship
betweerRegulator Resource Dependeras®eBiophysical Environmental Performanise
also apparenfi(= -0.30, p<.10). However, the positive relationship betv&iate
EnvironmentalisnrandBiophysical Environmental Performandesappearsf(= 0.03,
n.s.). Model 45 in Table 22 omits all influential observagidor the PCSE of the full
model ofSocioeconomic Environmental Performandecomparison of the effects of

interest in this model with those in Model 16 does ndicite any significant changes in
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the effects of interest. Model 46 omits only highly iefhtial observations for the PCSE
of the full model ofSocioeconomic Environmental Performan&gain, a comparison of
the effects of interest in this model with those inddl 16 does not indicate any
significant changes in the effects of interest. Githext omitting influential observations
can change effects of interest in regressiorBi@bhysical Environmental Performance
it is necessary to consider whether doing so is wada@enerally speaking, researchers
can justify excluding influential outliers from their saenjiflthey can ascertain that there
is measurement error associated with the observatidrextreme values are irrelevant
to the effects of interest (Cook & Weisberg, 1982). Infiisé case, | reviewed the data
and found no evidence of measurement error. In the desame, | do not have a reason
to consider extreme values irrelevant to the study. This,not have clear reasons for
excluding influential observations from the study and chmghgy conclusions.

Fifth, indicators that refled€orporate Climate Change Adaptive Capagity
includingOwnership StructureState Environmentalis@ndRegulator Resource
Dependencemay be related to the corporate environmental perfarenton reasons
outside of firms’ climate change adaptations. For exanigooman (1999) described
how State Environmentalisitonstrained the ability of Starkist Tuna’s global supplte
use dolphin-killing nets, even though they were governed uedetations that allowed
their use. Similarly, Rivera and de Leon (2004) observedptiialic ownership was
negatively related to environmental performance in ti& dli resort industry generally,
although they did not control for climate change vulbgits. And, finally, Levy and
Kolk (2002) observed that oil companies uBstjulator Resource Dependerioeslow

the momentum behind movements to establish carbon emssgovernance in the U.S.
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In this case, threat from firms’ regulatory environmeather than biophysical
environment, induced firms to use their power collectivétyreduce the measurement
error in this study and in others that have operatibedCorporate Climate Change
Adaptive Capacityn similar ways (e.g. Belliveau et al., 2006; Hoffmamlet2009), one
would have had to develop proxies that uniquely accour@doporate Climate Change
Adaptive CapacitySuch a task might be difficult, since corporate agtleptapacity to
both climate change and other non-climate relateereat threats are likely rooted in
very similar strategic, dynamic and organizational cdpielsi, and forms of external
institutional support (Adger, 2003; Berkhout et al., 2006). Indhae¢, a study with a
larger number of cross-sectional units in the data ggitrfeasibly develop an index that
accounts for the common variance of climate changeevability and adaptive capacity
measures. Such a measure would extract the commorbewioins of adaptive capacity
measures and geophysical climate change measures to anoingarsimonious set of
principle components. This might enable researchdvstter account for the variance of
corporate climate change adaptive capacity measurearéhatguably more unique to
corporate climate change adaptations. On the other hamolld limit the
interpretability of coefficients associated with theasures.

Sixth, measures used to operationaftate Environmentalismmight be rough
proxies of the construct. While the different measofaéle construct yielded similar
effects on the dependent variable, indicating degreerafecgent validity State
Environmentalisms truly a function of the power of states’ collectiof stakeholders
that advocate for corporate environmental protection.sMi@ag their volume and the

voting patterns of the elected federal officials doescoatprehensively measure this
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power. In the future, it might be possible to develop eemobust measure &tate
Environmentalisnvia content analysis of media reports and/or goverhohgruments.
This type of analysis might clearly show power-radatéluences from environmental
NGOs on governments’ and firms’ behavior.

Seventh, the measure used to operation&egulator Resource Dependence
focuses on ski resorts’ economic relationships witlegto®ervice districts to the
exclusion of other stakeholders with governance capadityicipal, county and/or state
governments and/or local communities can have govermalgover ski resorts, while
they depend upon the resorts for economic developmentamdvenues. While the
Forest Service is the ultimate authority responsibi@fproving and administering ski
resort special use permits, ski resorts still mustiolbdaal business permits and comply
with local regulations, which potentially could imp#oe pace and form of their
development. Community-level activism, in particulamn enotivate government agents
to constrain corporate strategies that have local@emviental impacts (Gunningham,
Kagan & Thornton, 2004). This is consistent with thel&sty toward community-level
NIMBY (not-in-my-backyard) behavior (Shrivastava, 1993)eTU.S. ski resort industry,
in particular, has at times experienced significamimoinity opposition, which has
helped to halt many ski resort developments (Clifford 22006ommunity dependence on
the local environment can also affect the relationstmpdeled in this study. If the local
community depends upon scarce ecosystem services tiratiaténds to perturb, it
might challenge the firm over control of those resear impeding the firm’s ability to

adapt to climate change. For example, local communities buccessfully prevented ski
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resorts from deploying snow-making in areas where therevater shortages (Clifford,
2002).

Future research might take advantage of the growing autyaf geographic
data from the United States Geological Survey (USG®sorng the spatial distribution
of the earth’s ecological resources. This data, coupitdupdated census data, could be
used assess how the stocks of natural capital withindesered areas correlated with
population and population changes over time in these arpaglata are collected via
remote sensing instruments, such as satellites andrsdJl*> Currently, remote
sensing instruments collect relevant data about fooe®rcsoil compositions, and
hydrological resources.

Finally, the study and the theory underpinning its conceptoalel apply
specifically to firms that have significant naturalcesce dependence and biophysical
climate change vulnerability. Firms that are not sutigthy and directly dependent upon
their biophysical environments for critical ecosystenvises are unlikely to be
biophysically vulnerable to climate change in the madescribed in this study. As a
result, they are unlikely to deploy corporate climatenge adaptations that leverage
their biophysical environments and impact environmental paeface in this domain.

By extension, the generalizability of this researatoisstrained to firms operating in
industries that have significant natural resource dependectg]ing firms in most
renewable natural resource based industries.

In the future, inductive research could assess whdtheazftects ofndirect

natural resource dependence are distinct from genegabiganizational

4 Sourcehttp://remotesensing.usgs.gov/index.phpcess date March 1, 2001.
4 Sourcehnttp://landcovertrends.usgs.gd\ccess date: March 1, 2011.
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interdependence and power relations. To explain, firaisekperience natural resource
dependence problems, possibly associated with climatgeharnerability, are often
suppliers. In particular, firms operating in renewableirsg resource industries generally
supply raw materials or energy to firms in all secttrsese firms experience
uncertainty in their ability to access critical ecdsys services derived directly from their
biophysical environments, it follows that this uncertainbuld affect their
interdependence with other organizations and stakeholdersvdowhe question
remains whether these changing dynamics embody soupgeuaspects of organizations
and stakeholders’ indirect exposure to natural resource dementteough the focal
firms. If indirect natural resource dependence is sometomceptually different than
interdependence, then scholars could employ inductivanedséo attempt to explain

these differences.

7.5 Next Steps

Currently, there are three related manuscripts plafiredfirst manuscript will
be a conceptual paper outlining the theory of natural resalgpendence and explaining
the components of the theory that extend the exishiagry of resource dependence. This
manuscript will be based largely on Chapter 3 of theediation. The second manuscript
will be an empirical paper based on the quantitative stutlyel dissertation. The main
goal of the paper will be to illustrate tests of natueaburce dependence theory in the
context of corporate climate change adaptation in tle ki resort industry. Finally, the
third manuscript will be another conceptual paper that dpsed model of corporate

climate change vulnerability. The model will attempeiglicate different types of
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antecedents coming from firms’ biophysical or socioecain@nvironments, different
forms of vulnerability rooted in resources, capabilided/or competencies that are
derived from firms’ biophysical or socioeconomic environtseand different forms of

corporate impacts in firms’ biophysical or socioecormmenvironments.

7.51 Beyond the Dissertation

Beyond the research undertaken in the dissertatiaterd to pursue some of the
future research directions that were suggested as piviesifor addressing the
dissertation’s limitations. The first is a similaugy in a different industry, to see how
different regulatory and technological conditions imgams’ adaptive capacity and
vulnerability, the nature of corporate climate chang@tdi®ns, and the external
impacts of those adaptations. Commercial forestryagnidulture are potentially fruitful
research contexts for the proposed study, given the preebf firms that have
demonstrated biophysical vulnerability to climate changbase industries. The second
is a study that uses USGS remote-sensing data to deveklgures of community
resource dependence on relevant sources of naturallcapdassess its impacts on the
ability of firms to adapt to climate change. Finallyntend to conduct a qualitative-
inductive study of indirect natural resource dependenaesgess how firms’ natural
resource dependence affects other organizations and stakeholtheir socioeconomic
environments. As mentioned above, the goal of this warkidvbe to explore whether
indirect natural resource dependence is simply a casanizational interdependence,
or whether it consists of heretofore unexplained ttgzal mechanisms that affect firms’

behavior.
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APPENDIX ONE

Ski Area Citizen’s Coalition Environmental Performance Ratings'®
1. Maintaining Ski Terrain Within the Existing Footprint (38iris)
2. Preserving Undisturbed Lands from Development (31 points)
2a. Maintaining Development or Parking Lot Construction withurrently Disturbed
Lands
2b. Avoiding Road Construction on Undisturbed Land
2c. Maintaining Parking Lot Construction on Previously Dis¢ar Lands
3. Protecting or Maintaining Threatened, Endangered, Sensi Candidate Species
and Their Habitat (22 points)
4. Preserving Environmentally Sensitive Areas (30 points)
4a. Protecting/Preserving Wetlands
4b. Protecting/Preserving Old Growth
4c. Protecting/Preserving Unigue Geological Formations
4d. Protecting/Preserving Roadless Areas
5. Conserving Water and Energy by Avoiding New Snowmaigpoints)
6. Protecting Water Quality (12 points)
7. Environmental Policy Positions and Advocacy (15 pdints
8. Renewable Energy (17 points)
9. Water and Energy Efficiency (18 points)
10. Transportation (7 points)
11. Waste Stream Management (9 points)

12. Purchasing (8 points)

4 Sourcehttp://www.skiareacitizens.com/index.php?nav=how_we_grAdeess date: November 1, 2010.
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13. Environmental Reporting and Accountability (4 points)
14. Community Sustainability (2 points).
Criteria Details

1. Maintaining Ski Terrain Within the Existing Footprint ( 30 points)

The ski area is not proposing, undertaking, nor has waldgrterrain expansion
on currently undisturbed land, on a progressive basisMib&o of points docked for
proposals made or still in place, approved, or impleatemt the last year (based on
the calendar year), 80% between one and two years agd)&0fen two and three
years ago, 40% between three and four years ago, 20% hdtweend five years
ago, and 0% before five years. Similarly, the ski &igsmnot sought National Forest
management prescriptions or local zoning for additiceraatn expansion outside
currently disturbed areas. Zoning expansions are worth 2%#reége values. Points
based on acreage of expansion or zoning request:

No expansion: 30 points
Up to 50 acres: 25 points
51 - 100 acres: 20 points
101 - 150 acres: 15 points
151 - 200 acres: 10 points
201 — 300 acres: 5 points
301+ acres: 0 points

Ski area upgrades and improvements that take place witbady impacted ski
area boundaries, as opposed to expansions into undisturtzed, teave less

damaging impacts on wildlife and the environment.
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Every ten to fifteen years, the Forest Serviaedgiired to revise its
management plan for each forest, basically zoraagians of forest for future
developed skiing, logging, wildlife habitat protect, or other uses. Ski area
expansion proponent’s claim they only seek to lelditional sections of forest
zoned for developed skiing. However, once a regidiorest is zoned for ski area
expansions it is practically guaranteed that tlsestions of forest will eventually be
developed for downhill skiing were the ski areagquest permission for expansion.
Tellingly, no amount of scientific evidence or paldpposition has ever empowered
the White River NF in Colorado
— home to 63% of Colorado’s skier visits — tc WRNE Skier Acres vs Skier Numbers
deny an expansion request. Meanwhile, mar
states and/or municipalities require zoning fc
privately owned lands. Some ski areas on n¢ s
federal land must obtain proper zoning for sk

area expansion terrain from local and/or stat

—4—Percent Change in WRNF Skier Numbers

=8 Percent Change in WRNF Skier Acreage

governments.

Ski area upgrades and improvements that take plab@ already impacted ski
area boundaries, as opposed to expansions intsturizid terrain, have less
damaging impacts on wildlife and the environmenta IDec. 30, 1999 letter to the
White River National Forest for instance, the Cattyr Department of Natural
Resources noted that:

“...greater density at existing ski areas would héaeless impacts on

wildlife than a new ski area, or expansion into emeloped terrain... A
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principal rule in wildlife protection is that impacts should be concendrate
rather than dispersed.”

Upgrades and improvements on already impacted terraimasugpgrading a lift
from a two person chair to a high speed quad, is encouragedenatbre does not
incur loss of points.

2. Preserving Undisturbed Lands from Development (31 points)

2a. Maintaining Real Estate Development Within Currebiturbed Lands. The ski
area is not proposing, undertaking, nor has undertaken maaidgevelopment,
commercial ventures, or other construction (excluding eyegidnousing) on

undisturbed lands, by year on the progressive basis altlimger criterion #1.

Construction denudes an area of vegetation, exposes igrcasis for sediment run-
off in streams and requires associated sewer lines,rdimes, etc. Parking lot
construction denudes an area of vegetation, exposes igrcesis for sediment run-
off in streams and creates oil and anti-freeze cdanations that can affect water
quality. Similarly, the ski area has not sought zonergstich development.
Remodeling, expanding existing facilities, or constructiompreviously disturbed

lands are granted full credit. Zoning requests are WG of point values.

No development outside currently disturbed lands: 20 points
 Upto 10 acres: 15 points

e 11-25 acres: 10 points

* 26-50 acres: 5 points

* 51+ acres: 0 points
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2b. The ski area is not proposing, undertaking, nor hagtakea road construction
on previously undisturbed lands, by year on the progrebasis outlined under
criterion #1. Road construction denudes an area of veygtatiposes excessive soil
for sediment run-off in streams and creates oil atdfl@®ze concentrations that can
affect water quality. 8 points based on mileage of request.

* No road construction: 8 points

* Upto .5 mile: 4 points

* .5-.9 mile: 2 points

* 1 mile+: O points

2c. The ski area is not proposing, undertaking, nor hdsrtaken parking lot
construction on previously undisturbed lands, by year eptbgressive basis
outlined under criterion #1. Parking lot construction denadesrea of vegetation,
exposes excessive soil for sediment run-off in stremmdscreates oil and anti-freeze

concentrations that can affect water quality. 3 poinsetacreage of request.

No parking lot construction: 3 points

Up to 2 acres: 2 points

2-5 acres: 1 point

5+ acres: 0 points

3. Protecting or Maintaining T&E Species and Their Habitat (22points)

Habitat for federal and/or state threatened, endangseaditive or candidate
animal species. Specie impact determinations by the Réh\éldlife Service, or
analogous determinations by the Forest Service or stigidavagency, by year on

the progressive basis outlined under criterion #1, asafeilo
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“Protecting or Maintaining Sensitive, Candidate, Threadleor Endangered Species

and Their Habitat (The following determinations are foungawernment agency

analysis documents.)

'‘Beneficial' or 'No effect’: 22 points,

'May affect/impact individuals of a population’
'May affect/impact individuals of a population’
'May affect/impact individuals of a population’
'May affect/impact individuals of a population’
'May affect/impact individuals of a population’
'May affect/impact individuals of a population’
'May affect/impact individuals of a population’
'May affect/impact individuals of a population’
'May affect/impact individuals of a population’
'May affect/impact individuals of a population’
'May affect/impact individuals of a population’
'May affect/impact individuals of a population’
'Likely to adversely affect population viability,'

'May affect/impact individuals of a population’

-one sp&EcH. points,
-two speciEX:points,
-three $p&Cl7 points,
-four speciEs points,
-five s@ecil3 points,
-six specispoints,
-seven g @ points,
-eight speci/ points,
-nine spectepoint,
-ten speckpoints,
-elevencsge 2 points,
-twelve @ps: 1 point,
or 'Jeopa determination or

-13 specidspoints

4. Preserving Environmentally Sensitive Areas (30 points)

Ski runs are essentially permanent clear cuts; develappaees over land

making it completely unavailable for most species. Stuithdicate that logging ski

runs enhances the extirpation of declining interior fospecies, such as the golden

crowned kinglet and the three-toed woodpecker. Loggingdditianal ski runs in
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undisturbed forests, building roads, grading slopes witlddzgrs or blasting to
moderate slope inconsistencies, or covering over wetlanthils significant long-
term environmental impacts. They sever the habitat agdation corridors of forest
interior species such as lynx, and often result irldbe of old growth forest and
wetlands. Creating new ski runs generally entails Sagmtly greater impacts than
ski runs cut in areas previously logged or altered.

The Ski Area Environmental Scorecard does not compengatestruction
of wildlife habitat or wetlands for the implementatiof mitigation measures.
Sacrificing known quality wildlife habitat or a functionimgetland for development
in return for questionably viable habitat through mitigaigonnacceptable to the Ski
Area Citizens Coalition. References to historicuiggs of mitigation measures
include:

“Many mitigation projects have, in fact, failed due to @nenore of the following
reasons: poor siting and project design; inadequate moniganaggams; lack of
adequate maintenance or remedial activities; and in sages, failure of permittees
to comply with the conditions of their permits.”

“Based on over a decade of survey results, the cumeilegcord of past mitigation
projects remains undeniably poor overall, with disappaihifew examples of
success.”

The “sober reality [is] that under present mitigatiotigi@s and practices ‘losses are
likely to be uncompensated for and that what we caibation has a high chance of

m

failure.
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In cases where significant scientific controversygesxas to the extent of
impacts resulting from actions proposed, approved, or uk@ertay the ski area,
protection of natural resources is granted the benetfiteofloubt. The ski area is not
proposing, undertaking, nor has undertaken an expansianali@nation, or
development in known environmentally sensitive areas, ay ge the progressive
basis outlined under criterion #1. Similarly, the sleeahas not sought National
Forest management prescriptions or local zoning for reaitgration in
environmentally sensitive areas. The ski area recpwmss for not disturbing:
4a. Protecting/Preserving Wetlands

* No disturbance: 9 points

Up to .5 acres: 6 points

.5+ to 1 acre: 3 points

1.01 - 1.99 acres: 1 point

2 or more acres: 0 points

4b. Protecting/Preserving Old Growth

No old-growth disturbed: 9 points

Up to .5 acres: 6 points

.5+ to 1 acre: 3 points

1.01 - 1.99 acres: 1 point

2 or more acres: 0 points
4c. Protecting/Preserving Unique Geological Formations
* No geologic alteration: 3 points

* Upto .5 acre: 2 points
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« .5-1acre: 1 point
e 1+ acres: 0 points

4d. Protecting/Preserving Roadless Areas

No disturbance: 9 points

Up to 1 acre: 6 points

1+ — 10 acres: 3 points

10+ acres: 0 points

5. Conserving Water and Energy by Avoiding New Snowmaking (20 points)

Snowmaking frequently requires withdrawal of waters wdtemams and aquatic life
need it the most — in the low flow times of the y@al and early winter).
Snowmaking also uses vast quantities of energy thabnte slegree, exacerbate
global warming. Given the varied laws and regulationsnearimum instream flows
and water withdrawals throughout the western U.S., lamdack of availability of
water withdrawal data, the Ski Area Citizens’ Coatitestimates the impacts of
water withdrawals through proposed additions to existing sraking. New
snowmaking utilizing reservoirs that recharge exclusivelyndunigh flow times
(late spring and early summer) are not counted towaratitesion. 20 points based
on acreage of new snowmaking proposed, approved, or impied)doy year on the
progressive basis outlined under criterion #1.:

* No new snowmaking (sans from reservoir that withdravinduspring): 20 points
* Upto 50 acres: 15 points

* 51-100 acres: 10 points

e 100+ - 200 acres: 5 points
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e 200+ acres: 0 points

Since the 1978/1979-ski season, skier numbers have increasd¢tidn 2% over 21
seasons, or less than 1/10th of 1% per year. Yet manyesksaowmaking
expansions, as with acreage expansions, are being undertaepffort to attract
the limited pool of skier dollars nationwide. Doing sol$u cycle whereby other ski
areas feel pressure to expand snowmaking or acreage irt@rédeain their market
share and/or lure the limited number of skiers from otésorts. Ninety percent of
ski areas in the western United States are on publis ladministered by the Forest
Service. It is not sound public policy for the Forest Sert continue to approve
snowmaking expansions, which feed this cycle encouragirgye&iexpansions
without regard for public recreation needs.

Artificial snowmaking requires vast amounts of energgften depletes streams
when fish and other wildlife need it the most — ie tall and winter when flows are
at their lowest. Depleting streams to minimum requatedam flows, if they exist at
all, could destroy a stream’s ability to support fish poputesi which in turn
adversely impacts larger wildlife such as bald eaglezzlgrbear, and osprey.

6. Protecting Water Quality (12 points)

The ski area will receive points if it is not engageddativities that have resulted in
water quality violations, by year on the progressivesbastlined under criterion #1.
* No violations: 12 points

* One violation: 6 points

* Multiple violation/repeat offender: O points
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Construction activities create large areas of exposéohgbe mountain
environment, which create the potential for large sedim@mvements during spring
run-off and rain events, in addition on-site storaggad, oil, anti-freeze, solvents,
etc. can leak and can contaminate surface and ground Whése activities as well
as others can lead to water quality violations as citealdigite water board, the EPA
or Army Corp of Engineers. Mountain streams can ofeetainted with heavy metals
pollution from historic mining operations. Snowmaking uitigz water of lower
quality than the ambient downstream receiving watersdmeg that from treated
sewer systems, can have a negative affect on theshatk its aquatic habitats and
downstream users. Polluted snow melting into drainages urtabst from mining can
spread heavy metals pollution to clean creeks. In othescdrmawing water from
clean streams that serve as a dilution source for @imémg streams with mining
pollution can worsen water pollution problems downstream.

7. Environmental Policy Positions and Advocacy (15 points)

Ski areas can earn points by their environmental polisitipas as follows:

7a. Not opposing any environmentally progressive local, statiederal policies
or legislation involving forest and land management isthegsimpact mountain
ecosystems and environments: 5 points

7b. Actively supporting environmentally progressive local,estat federal
policies or legislation involving forest and land managenmsues that impact
mountain ecosystems and environments: 5 points

7c. Addressing climate change including, but not limited tosatjpm statement

or support letter for the Kyoto Agreement, the Mayonfalie Protection

223



Agreement, the US-CAP Program, or other specific paliaiemed at reducing
greenhouse gas emissions.

8. Renewable Energy (17 points)

Global warming brings the potential to harm the ski imdusy reducing wintertime
snowfall and warming mountain temperatures. The ski ingustl be one, if not the
first industry to be impacted by the effects of increlagiebal temperatures.

8a. Using biodiesel fuel in any diesel equipment or vehi¢lesrcentage total
annual biodiesel use = .05*(B5 gallons)+.2*(B20 gallons) + (B100 mgittotal
consumption: 1-5% of total annual diesel use:4 points, 6-10%6rbs, 11-15%:6
points, 16-20%:7 points, 21% and above:8 points

8b. Generating clean, renewable energy on-site suchraks golar, geothermal or
low impact certified hydroelectric (one piece of equipitrie point, two pieces of
equipment:2 points, more than two pieces of equipméatrgs, one building
facility:4 points, two facilities:5 points, more thama facilities:6 points)

8c. Purchasing wind, solar, geothermal or low impact cedifiydroelectric

energy credits to off-set electrical use for dksland resort energy use (1-5% of
annual electricity use:1 point, 6-50%:2 points and 51-100%:3g)oin

9. Water and Energy Efficiency (18 points)

9a. Employing energy efficiency retrofits, to lighting,ateng, insulation, power
supply, etc. in restaurant, lodging, lift and other fae#i; 1-5% of facilities:1
point, 6-20%:2 points, 21-40%:3 points, 41-60%:4 points, 61-8@uiris, 81-
100%:6 points.

9b. Replacement of old and/or energy inefficient snowmagimgs with
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automated systems, systems that minimize the usemgiressed air, utilizing
newer 3 stage centrifugal compressors and mounting guns erstaw5% of
facilities:1 point, 6-20% of facilities:2 points, 21-40%:3mds| 41-60%:4 points,
61-80%:5 points, 81-100%:6 points (Full credit for ski atbas do not have
snowmaking.)

9c. Retrofitting old facilities with low flow faucets, itets, or undertaking other
water minimization practices. 1-50% of facilities:1 gpBil-100%: 2 points.

9d. Installation of low flow faucets, waterless urinalother water minimization
practices in new facilities that are not required by [&80% of facilities:1 point,
51-100%: 2 points.

9e. Adhering to a green building policy or commitment: 2 pRin

10. Transportation (7 points)

Travel to and within ski resort areas creates tratfiesses and air quality problems.
Increased vehicles equate to increased traffic problemshwneans more pollution
and difficulties for residents and visitors alike. Byaging in programs within the
community and region to reduce the number of vehicle rrite®led, such as efforts
to promote buses, shuttles, and trains for workers aneatsmists and giving special
discounts for carpooling, ski areas can help amelidhgtse environmental problems.
10a. Providing incentives for carpooling for guests and/or useass transit,

such as lift ticket discounts or free or reduced parking:il®$o

10b. Providing incentives for carpooling for employees and/erafsmass transit:

2 points.

10c Promoting or sponsoring commuter buses and shuttlesdfbmountain
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sites to the ski area. (Intra-mountain shuttles tiraydetween parking areas,
base areas and lodging areas are not adequate fortiigori'Off-mountain
sites' include down valley destination towns and pad«ate areas: 2 points.

11. Waste Stream Management (9 points)

11a.Recycling customer use products (bottles, cans, aluminastjq|
newspaper, trail maps, etc.): 1-33% of waste stream kghiver volume:1 point,
34-66%: 2 points, 67-100%:3 points.

11b. Recycling non-customer use products (cardboard, oil, &&0% of waste
stream:1 point, 51-100%:2 points.

11c.Reusing or using recycled building materials: 1-50%:1 pbint1 00%:2
points.

11d. Composting food waste or other products: 2 points.

12. Purchasing (8 points)

12a.Using non-disposable products for food service, or commp&iod waste
and other products: 1-33% of facilities:1 point, 34-66%:2 pp6#s100%:3
points.

12b. Purchasing recycled office and food service paper produ@&3%lof use by
weight, volume or cost (via purchase orders):1 point@¥%:2 points, 67-
100%:3 points.

12c.Use of cleaner burning, fuel efficient 4-stroke snowmseb#®% and up of
snowmobile fleet 4-stroke: 2 points, 1-49%:1 point, nopeifts.

13. Environmental Reporting and Accountability (4 points)
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13a.Publication of an annual or semi-annual environmental pednce report
that is, or can be, publicly available: 2 points.

13b. Undertaking independent 3rd party auditing of environmentatipes,
including but not limited to certification under 1ISO 14001 .0ps.

14. Community Sustainability (2 points)

14a.Providing funding or other support to a local philanthropic fotioddor
environmental protection/conservation/sustainability purpdsesint.

14b. Undertaking clean-ups of contaminated sites, or ecologgstdration
projects unrelated to mitigation for construction or dgweent projects, spills, or

violations: 1 point.
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TABLE 19. Influential Observations for
Regression of Biophysical Environmental

Performance®
Observation Number Cook’'s D

64 | 0.00757.
111 | 0.01355:
112 | 0.01439:
155 | 0.00768.
162 | 0.C0781¢
16| 0.01243;
177 | 0.00719¢
17¢| 0.00806:
191 | 0.00856
322 | 0.0106%0
322 | 0.01100
33| 0.00855:
33¢| 0.00717
35¢| 0.00843;
361 | 0.00698!
53C| 0.034¢0C
531 | 0.C07504
575 | 0.00875!
57¢| 0.00877.
581 | 0.00794

& Cook’s D cutoff is 0.0655 (4/612)
* Observation considered highly influential
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TABLE 20. Results of PCSE Regressions of Biophysical
Environmental Performance with Outliers Excluded from the Sample

Variables Model 43 Model 44
Sustainable Slopes Program Member 017 -0.1¢4
Size -0.1¢ -0.17"
Age 0.01™ 0.017
Public Lané 0.2¢7 0.2C"
Private Lan? 0.3¢" 0.2¢"
Grouf 0.2¢" 0.2¢"
Distance to Airport with Jet Servi 0.0:” 0.01
Population within 75 Mile Radil’ -0.0¢ -0.0¢
Number of Ski Areas within 75 Mile Radi 0.0 -0.01
Number of National Parks within 75 Mile Rac -0.0¢" -0.0€”
Exposur -0.077 -0.07"
Sensitivity 427" 4317
Vulnerability (Exposure x Sensitivit -3.3.7 -3.3¢7
OwnershigStructur® -0.65 -0.6¢"
State Environmentalis 0.0¢€" 0.02
Regulator Resource Depende 0.3 -0.3¢
Intercep 0.5¢ 0.37
Wald * 277.37 250.5¢"
R 0.3: 0.2¢
Breuscl-Pageny® 0.6( 0.5¢
Wooldridge [-tes 0.7: 2.3¢
(df) (1, 69) 1, 70)

N 597 60€

® The reference group is Mixed Public and Private |

® Logarithrr

¢ The reference group is Private or Non-Profit Orgaitinat

"p <.

" p<.0f

“p<.01
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TABLE 21. Influential Observations for Regression
of Socioeconomic Environmental Performance

Observation Number Cook’'s D

28 0.00778!

37 0.00709

a0 0.00983!
12¢ 0.00679
15z 0.02191: *
154 0.00864!
164 0.01050! *
224 0.01185: *
271 0.01100! *
29C 0.01373: *
291 0.00983.
292 0.01057: *
29¢ 0.01082! *
45¢ 0.02101. *
45¢ 0.01021. *
464 0.00706!
46¢€ 0.00903:
467 0.00882.
522 0.01887! *
52¢ 0.02694; *
542 0.00871!
607 0.00811!

& Cook’s D cutoff is 0.0655 (4/612)
* Observation considered highly influential
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TABLE 22. Results of PCSE Regressions of Socioeconomic
Environmental Performance with Outliers Excluded from the Sample

Variables Model 45 Model 46
Sustainable Slopes Program Member 0.2¢ 0.2¢”
Size 0.0( 0.0C
Age 0.0 0.0z
Public Lané -0.0¢ -0.1c
Private Lan? 0.57" 0.5%"
Groug 0.1 0.1
Distance to Airport with Jet Servit 0.0( 0.0c
Population wittn 75 Mile Radiu® -0.277 -0.317
Number of Ski Areas within 75 Mile Rad 0.0( 0.0C
Number of National Parks win 75 Mile Radiu: 0.07 0.07"
Exposur 0.21" 0.2:7"
Sensitivity -9.5¢" -10.0¢™
Vulnerability (Exposure x Sensitiy) 8.1t 8.7:"
Ownership Structu® -0.2¢ -0.3:
State Environmentalis 0.0 0.0¢
Regulator Resource Depende 1.2¢" 1.2¢”
Intercep 2.2¢7 2.8¢"
Wald * 249.0." 330.04"
R 0.1* 0.1¢
Breuscl-Page ¥ 23.0¢™ 30.7¢”
Wooldridge Ftes 42157 55.65
(df) (1, 70) 1, 70)

N 59(C 601

® The reference group is Mixed Public and Private |

® Logarithrr

¢ The reference group is Private or Non-Profit Orgaitinat

"p <.

" p<.0f

“p<.01
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APPENDIX THREE

Statistical Test of Biophysical Environmental Performance aMediator of the
Negative Relationship between Corporate Climate Change Vulnerdty and

Adaptive Capacity and Socioeconomic Environmental Performance

A3.1 Mediational Model

As mentioned in Chapter 4, the predictions tbatporate Climate Change
VulnerabilityandAdaptive Capacityare positively associated wi8ocioeconomic
Environmental Performancare based ontaeory that Biophysical Environmental
Performanceas mediating this relationship. To statistically testthe presence of
mediation in this case, it is first necessary ton@aly integrate these predictions into the
conceptual model. To this end, | reclassify Hypothesis 3 as
Hypothesis 3a: Corporate Climate Change Vulnerability is positively adsdcwith
firms’ Socioeconomic Environmental Performance;
and then add this supplemental hypothesis:
Hypothesis 3b: Biophysical Environmental Performance mediates theoredhip
between the Corporate Climate Change Vulnerability and Socioeconomic Envirahment
Performance.
In addition, | reclassify Hypothesis 4 as:
Hypothesis 4a: Corporate Climate Change Adaptive Capacity is positisigiated
with firms’ Socioeconomic Environmental Performance;

and then add this supplemental hypothesis:
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Hypothesis 4b: Biophysical Environmental Performance mediates theoredhip
between the Corporate Climate Change Adaptive Capacity and Socioeconomic
Environmental Performance.

Figure 8 illustrates the revised conceptual model.

FIGURE 8. Conceptual Model Framework Including Mediation

H1 () : _
Corporate Climate Eiﬁrﬁ)hnyriggtlal
Change Vulnerability / JvEonmenta
H2 (-)
H3b (-)
H4b (-)
H3a (+
Corporate Climate \ Socioeconomic
Change Adaptive Environmental
Capacity H4a (+ Performance

To test this model, | employ the mostly widely usedhodtfor assessing
mediation, which is the causal steps approach most flgndescribed by Baron and
Kenny (1986) (MacKinnon, Fairchile & Fritz, 2007). The procedsiutlined as
follows:

1. Researchers first must test for the predicted stalstelationship between the
proposed mediator (criterion) and independent variable toeylifor both
hypotheses. These tests are identical to the testslfdirl: f3<0) and H2 (H: B4<0,
Ha: Bs>0, Ha: Be<0), respectively, conducted in the model shown in equétipan

pages 115 and 116. By implication, support for H1 provides suppdhigaest with
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respect to H3b, while support for H2 provides support forethests with respect to
H4b.

. For each of the alternative hypotheses receiving suppstép 1, researchers can
proceed to the second step, which requires testing fqréukcted statistical
relationship between the dependent variable (criteriod)irrdependent variable
(predictor), with the proposed mediator excluded frormtbédel. These tests are
identical to the tests for H3a {H$s>0) and H4a (H Bs>0, H: Bs<0, Ha: Bs>0),
respectively, conducted by the model shown in equationn(pages 116 and 117. As
a result, support for H3a provides support for this tet meispect to H3b, while
support for H4a provides support for these tests with regpéttb.

. For each of the alternative hypotheses receiving suppstép 2, researchers can
proceed to the third step, which requires testing for tedigtied statistical
relationship between the dependent variable (criterioth)paoposed mediator
(predictor), after controlling for the independent varialff@edictors). For both
hypotheses, this requires estimating a new regression stomen by equation (3)
below, which adds the proposed mediator variable to tleehspecified in equation
(2). For both H3b and H4b, the test of interest is f0), from the following
regression model estimatii®pcioeconomic Environmental Performanseng PCSE
regression:

Yit = Bo + PoXLit + B2X2i + BaXLiX2;i + B4X3it + PsX4it + PeXSit + P7X6it +BnCit + Uit

(3)

where:

Yi: = predicted socioeconomic environmental performancekioresort i year t,
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X1; = climate change exposure, ski resoft i
X2; = climate change sensitivity, ski resdf i
X3it = ownership structure, ski resort i year t,
X4 = state environmentalism, ski resort i year t,
X5;; = regulator resource dependence, skiresort i year t,
X6;; = biophysical environmental performance, ski resort i yea
Ci = vector of control variables for ski resort i year
Bo = the intercept (estimated grand mean) gf Y
B1 = the direct effect of Xlon Y,
B2 = the direct effect of X2n Y,
Bs = the joint effect of Xiland X2 on Yy,
B4 = the direct effect of X3on Y,
5 = the direct effect of Xdon Y,
Bs = the direct effect of Xpbon Y,
Bz = the direct effect of Xgon Y,
Bn = the direct effects of they©n Y,
Ui = the unique error contributed by ski resort i yearffpf@fter implementing the
PCSE procedure.
Here,Socioeconomic Environmental Performaifceterion) is predicted to be
negatively related tBiophysical Environmental Performan(eredictor), after
controlling for the independent variables. The basthisfprediction is the theory

that firms with lower levels oBiophysical Environmental Performaneewill

47 See footnote 27.
48 See footnote 27.
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demonstrate higher levels 86cioeconomic Environmental Performanagrotect
their legitimacy.

4. Finally, for the alternative hypotheses receiving suppostep 3, researchers can
proceed to the final step, which requires testing for thdipted statistical
relationships between the dependent variable (criteaina)independent variables of
interest (predictors), after controlling for the proposetiiator variable. For H3b, the
test of interest is ki B(equation (3)5 Pa(equation (2 Support for the alternative hypothesis
would indicate that the relationship betwe&tioeconomic Environmental
PerformanceandClimate Change Vulnerabilitgecomes smaller, after controlling
for Biophysical Environmental Performandeor H4b, the tests of interest arg H
Baequation 3)F Pacequation( 2y Ha: Bsequation@)F P5(equation (2)) @Nd H: Pe(equation (355 Pé(equation
@), respectively to test whether the effect©uinership StructureState
Environmentalism and/orRegulator Resource DependermeSocioeconomic
Environmental Performandaecome smaller, after controlling fBrophysical
Environmental Performancén each case where the alternative hypothesis receives

support, | could conclude that mediation is present.

A.3.2 Results for Hypothesis 3b

The tests for Hypotheses 1 and 3a received support; theerefiroceeded to the
third step of Baron and Kenny’s method, which required spagifylodel 47 in Table 23
below. The Breusch-Paggh(17.09, p<.01) indicates that the model had heteroscedastic
error variances. In addition, the Wooldridge F-test (6769)1) indicates panel specific

error dependence. Thus, both error corrections were appliéis model. The Walgf
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TABLE 23. PCSE Regression of Socioeconomic Environmental Perfmance with
Biophysical Environmental Performance Correlaté

Variables Model 47
Sustainable Slopes Program Member 0.1t
Size 0.0(
Age 0.0
Public Lan¢’ -0.1€
Private Lan® 0.31
Groug 0.0¢
Distance to Airport with Jet Servit 0.CC
Population within 75 Mile Radit° -0.227"
Number of Ski Areas within 75 Mile Rad 0.0(
Number of National Parks win 75 Mile Radiu: 0.CE
Exposur 0.2°"
Sensitivity -9.7¢”
Vulnerability (Exposure x Sensitivit: 8.3
Ownership Structu® -0.3¢
State Environmentalis 0.CE
Regulator Resource Depende 1.1€"
Biophysical Environmental Performai 0.0t
Intercep 2.2¢
Wald y* 615.9."
R 0.12
Breuscl-Page ¥ 17.0¢
Wooldridge Ftes 67.6¢"
(df) 1,70

®n=612 observations for 76 fir

® The reference group is Mixed Public and Private Land
¢ Logarithir

4 The reference group is Private or Non-Profit Orgaitmat
"p <.

" p<.0f

“p<.01

statistic (615.93, p<.01) indicates that the set of predicto significantly explain
variance in the dependent variable. The coefficierBiophysical Environmental
Performancas insignificant (b= -0.05, n.s.), indicating that thsttin the third step of
Baron and Kenny’s procedure was not satisfied. Furthecaéficient onvVulnerability
is only slightly changed (Model 17: b=8.32, p<.01 versus Modelh 268.50, p<.01),
indicating that the test in the fourth step of the proceeas also not strongly satisfied.

Thus, Model 47 does not provide support for Hypothesis 3b.
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A.3.3 Results for Hypothesis 4b

BecauseBiophysical Environmental Performane&as not significantly related to
Socioeconomic Environmental Performamed/lodels 47, | was not able to establish the
necessary relationship in the third step of Baron and Kerfh9&6) procedure. Further,
earlier tests of the relationships between diffefenths ofCorporate Climate Change
Adaptive CapacitandSocioeconomic Environmental Performanliggualified each
possible occurrence of mediation. In step two of thegumtare Ownership Structure
needed to demonstrate a positive relationship Satioeconomic Environmental
Performancewhile excludingBiophysical Environmental Performantem the model.
Instead, each of the models testing for this relatign&hind either insignificant results,
or negative and significant relationshifgate Environmentalisigid demonstrate the
proposed positive relationship wilBiophysical Environmental Performangestep one
of the procedure, but only very weakly. In step two,egheas no evidence that this
construct was negatively relatedSocioeconomic Environmental Performan€Emally,
Regulator Resource Dependeneas not significantly related ®iophysical
Environmental Performancde step one of the procedure, even though it was positivel
related toSocioeconomic Environmental Performameastep two of the procedure, as
predicted. Finally, there is no evidence that thetiozlahips between any of these forms
of Corporate Climate Change Adaptive CapaatySocioeconomic Environmental
Performancebecome attenuated whBiophysical Environmental Performanise
entered into the Models. As a result, | cannot condhaeBiophysical Environmental
Performancemediates the positive relationships between anyeofdims ofCorporate
Climate Change Adaptive Capacityeasured in this study aSecioeconomic

Environmental Performance.
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A.3.4 Discussion of Mediation Procedure Results

The mediation tests in Model 47 did not support H3b, pilgnaince the
mediator Biophysical Environmental Performar)agas not significantly related to the
dependent variabl&spcioeconomic Environmental Performand@ne possible
explanation for these results is the existence €Ty error. The four-step causal
approach has been widely criticized as a method for @ncmvmediation in regression
analysis as lacking power to identify significant effesitee it involves three separate
regression procedures (MacKinnon, Fairchild & Fritz, 2007)a Assult, it may not be
appropriate to reject the null hypothesis in this cdg@ other statistical techniques are
available to uncover mediation, which avoid the powss lof the four-step causal
approach: the Sobel test and Bootstrapping (see Hayes (20®08daiplete discussion).
Unfortunately, these techniques currently require thetipath analysis via structural
equation modeling (SEM), which is a procedure that requitaBvedy large sample-
sizes to maintain sufficient power. Given that thenbar of firms in the current study’'s
sample is low (76), and the data are longitudinal (implyinag yearly parameters for
each variable need to be estimated) and unbalanced (idingit analyses in SEM
require balanced panels), SEM analyses of the currentsuaba would involve
relatively high model complexity and low power (Bryk &WREenbush, 1992). Further,
the Sobel test in particular requires the assumptionudtivariate normality, which is
nearly always untenable in the assessment of mediaffects (MacKinnon et al., 2007).
In the future, statistical packages will develop procedilasintegrate panel data
analysis techniques with the Bootstrapping algorithm for mediawhich can be applied

to the current study to overcome the power limitationheffour-step causal approach.
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The mediation test in Model 47 also did not support H4b. fBsisis consistent
with the findings presented in the main results se¢ser sectiof.6 Hypothesis 4

pages 153-156).
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