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Policy makers in the United States (US), followirgcommendations made by the
international scientific community, have draftediomal emissions reduction legislation
in hopes of minimizing the harmful effects of glblaéimate change. Included in this
legislation is a national cap-and-trade system withvisions for carbon offsets. Specific
provisions for forest carbon offsets include redlesnissions from deforestation and
degradation (REDD) as well as other forestry-relatdfsets both domestically and
internationally. Given that the majority of forkestd in the US is privately owned and
little extant work examines this population in teda to forest carbon offsets, the goal of
the current research was to employ survey methggdim measure the intentions of US
forestland owners (non-industrial and industrialparticipate in emerging carbon offset
markets. Applying the Theory of Planned Behavid?B) (Ajzen 1991) as a theoretical
framework, the current research examined the effetattitudes, subjective norms, and
perceived behavioral control on intentions to pgrtite in carbon sequestration and

trading. In addition, the TPB model developedrfon-industrial owners was extended to



measure effects of innovativeness, environmentantation, knowledge of carbon
offsets, and perceived risk. The TPB model dewsdofor industrial owners was
extended to measure effects of perceptions regattim likelihood of national cap-and-
trade legislation implementation, legislation effeeness, the legitimacy of domestic

forest carbon offsets, economic short-termism,@gdnization (company) size.

Overall, few private forestland owners were culdsembanaging forestland for carbon
offsets (non-industrial 5%; industrial 18%). FanrAindustrial owners, core constructs
within the TPB acted as hypothesized by Ajzen (1991he extended model suggested
that more innovative owners and owners with moogedmtric environmental orientations
tended to hold more positive attitudes regardingo@a sequestration and trading.
Perceived risk and knowledge were significant fesstbut found to be less influential.
However, knowledge positively influenced attitudegile negatively influencing
behavioral intentions, thus, indicating that knadgeable forestland owners, although
holding positive attitudes regarding carbon segagsh and trading, were less likely to

implement the practice.

A reduced TPB model was effective when appliechttustrial owners. Attitudes had a
strong effect on intentions regarding carbon segaisn and trading. Attitudes were
influenced by perceptions regarding the implememtadf cap-and-trade legislation, as
well as the legitimacy of domestic forest carbonaagable climate change mitigation
tool. Qualitative data support these findings andgests that industrial owners were

adopting a passive approach to carbon offset oppibi¢s until a suitable regulatory



framework emerges and carbon prices create sufficeturn on investment. Results
suggest attitudes regarding carbon sequestratidtrading are significantly less positive
at the organizational level than attitudes heldravidual managers responsible for the

carbon sequestration activities.

Findings from this study identify key requiremeifids carbon market participation by
non-industrial and industrial private forestlandnass. Non-industrial owners require
education and guidance regarding carbon offset iypities. Industrial owners require
a stable and healthy carbon offset market with wefined regulations and sufficient

carbon values to justify the cost of alternativeeit management practices.
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INTENTIONS OF US FORESTLAND OWNERS TO PARTICIPATH |
EMERGING CARBON MARKETS:
A BEHAVIORAL MODELING APPROACH

CHAPTER 1 - GENERAL INTRODUCTION

In the 1820s, Joseph Fourier first hypothesizet“tir@aenhouse gasses” trap heat
radiated from the Earth’s surface after it has gl energy from the sun (Fleming
1999). His discovery sparked nearly two centuoieesearch and escalating debate
regarding causes, effects and mitigation strategiesed to climatic change. In 1989,
the Intergovernmental Panel on Climate Change ()P €&hsisting of leading climate
experts from the scientific community, was credigdhe United Nations with the task of
providing the world with a clear scientific viewgarding the status of global climatic
change. Since its inception, the IPCC has issoedreports addressing the state of

knowledge, social and economic impacts, and passdsponse strategies (IPCC 2007).

In 1997, the Kyoto Protocol, an international agneat linked to the United Nations
Framework Convention on Climate Change, aimed tbiseing targets for thirty-seven
industrialized countries for reducing greenhouseagaissions. The protocol called for a
5% reduction in emissions below 1990 levels ovieveayear period from 2008-2012.

All developed countries and economies in transitiave ratified the Kyoto Protocol,
with the exception of the United States (US). Goas must meet their targets through

national measures, however, the protocol also allimvemissions trading, the Clean



Development Mechanism (CDM), and Joint Implemeata{ll) strategies. CDM
projects are initiated by ratifying countries armareed out in developing countries.
Projects may include biofuel conversion, methawevery, and hydroelectric power. Jl
projects are similar to CDM projects with the distion that the partnering country is

another developed (industrialized) country (UNFCZIX0).

As per the terms of the Land Use, Land Use Chandd-arestry (LULUCF) stipulation
of the Kyoto protocol, forestry projects establdhmder the CDM or Jl are limited to
afforestation and reforestation on land that wasoneviously forested in 1990 and are
capped at 1% of base year emissions. In 2008tHass1% of CDM credits were
derived from approved forestry under LULUCF methHodees. This is, in part, due to
the complexities of permanence, leakage, measuteandmmonitoring related to these
projects. UN-led climate negotiations have congdehe inclusion of reduced
emissions from deforestation and degradation (REDDeveloping countries in

addition to LULUCF projects, but a decision has yettbeen made (UNFCCC 2010).

Emerging emissions reduction legislation in thedut8s to utilize a cap and trade
emissions reduction system, similar to the Europgdion Emission Trading Scheme
(EU-ETS) which was established in 2005. WhileEWETS adheres to the regulations
outlined within the Kyoto Protocol, the two propdggeces of US legislation are likely
to adhere to self-established targets and allovefisets approved by the US

government. The American Clean Energy and SecAdtyfACESA) passed the House



3
in 2009 but is awaiting approval in the Senatee Bitl allows for up to two billion tons
of carbon offsets per year from domestic and iragonal offset projects and allows for
REDD projects (WRI 2009). A more recently drafteli The American Power Act, sets
similar targets but places somewhat more emphasEDD and other forestry-related

projects (e.g. forest products) (Vidaurrazaga 2010)

In the absence of a nationally legislated carboisgions system in the US, forest carbon
offset buyers and suppliers can operate withinomggjiregulatory markets and national
voluntary markets. These markets vary in the tfgerest offsets accepted and the
requirements required in terms of permanence, iaddiity and leakage. Although the
market is underdeveloped and change is emineme therently exists a market for
forest carbon offsets, and in the event that anatly legislated framework emerges,

these market opportunities are expected to grow.

Ideally, public policy is formed with all pertinemtformation available to the policy-
maker. In the case of emissions reduction legmsiahowever, policy-makers have
drafted substantial opportunities for domestic $tmeoffsets without having a complete
understanding of the attitudes and intentions bgldS forestland owners regarding
these opportunities. Given that 63% of the foesstlin the US is privately owned
(Butler and Leatherberry 2004) and little extarddamic study exists on the matter, it is

likely that policy-makers drafted forest offset piions without understanding the
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attitudes and intentions of forestland owners doaitrol over half of the US forest

resource.

The present research uses behavioral models taiexpk intentions of both industrial
and non-industrial forestland owners regardingniamagement of forestland for carbon
sequestration and trading. The proposed theolétasaework, based on the Theory of
Planned Behavior (Ajzen 1991), aims to use psydquigc, demographic and land
characteristic measures to predict intentions esehforestland owners to manage
forestland for carbon sequestration and trading.oétlined in subsequent chapters, this
study addresses an important knowledge gap whimiges a framework for meaningful
academic inquiry and offers practical insights uk&d policy-makers, carbon marketers
and investors. Overall research objectives inctheefollowing:

1. Use behavioral theory to predict the intentiohson-industrial forestland
owners to manage their forestland for carbon sepies and trading
(Chapter 3)

2. Determine land characteristic, land use planrmang demographic variables
that significantly influence attitudes held by niowtustrial forestland owners
regarding carbon sequestration and trading (Chdpter

3. Use behavioral and organizational theory to igtedtentions of large

industrial forestland owners to manage forestlamacérbon sequestration and
trading.
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CHAPTER 2 - THEORETICAL BACKGROUND

Politicians, industrial representatives, and theliaeparticularly in the US, frequently
suggest that climate change science is highly eédbatd uncertain. This uncertainty is
commonly used as an argument against the adogit®tmimgent measures aimed at
reducing greenhouse gas emissions (Oreskes 2694 high ranking officials in the
US Environmental Protection Agency (EPA), while coanting on a report outlining the
risks of climate change, have suggested a lackmdensus on the science and
conclusions on climate change (Revkin and Seel@@R0Corporations, the revenues of
which would almost certainly be adversely affedigdemissions controls, have also
voiced their concerns over substantial disagreemsgyarding the science of climate

change (van den Hove et al. 2002).

Despite presumptions of debate within the scient@mmunity regarding climate
change, scientific consensus is expressed witleimeporting of the Intergovernmental
Panel on Climate Change (IPCC). Created in 1988 &YyJnited Nations and the World
Meteorological Organization, the IPCC’s mandat®isvaluate the current science of
climate change, primarily based on peer-reviewteddture, for the purpose of informed
policy formation (IPCC 2000). A recent IPCC repstdtes, “Human activities ... are
modifying the concentration of atmospheric constitis ... that absorb or scatter radiant
energy. Most of the observed warming over the38sgears is likely to have been due to

the increase in greenhouse gas concentrationsQIEI7). The IPCC is not alone in its
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assertions. The National Academy of Science, tmecan Meteorological Society, the
American Geophysical Union, and the American Asstioan of the Advancement of
Science have all issued statements in supportidéege suggesting that humans are

indeed responsible for climate change (Oreskes)2004

Claims of disagreement within the scientific commtyby political, corporate and media
entities have been addressed by two separate rewikthie scientific literature related to
climate change. An analysis of 928 abstracts phbd from 1993 to 2003 (Oreskes
2004) found none of the studies to reject the amsisethat the majority of the warming
in the past 50 years was caused by humans. AasineNiew of 539 abstracts published
from 2004 to 2007 (Schulte 2008) did not reveahbsolute consensus, identifying 31
papers explicitly or implicitly rejecting the comsais. However, the vast majority of

abstracts reviewed were in agreement with the iposttf the IPCC.

FORESTS ANDCARBON SEQUESTRATION

Tropical, temperate and boreal forests cover apprately 30% of the Earth’s land
surface (~42 million krf). These forestlands are capable of sequesteviergd3% of the
anthropocentric carbon emissions from fossil furel Eand use change (2.6 billion tons
per year) (Bonan 2008). Four key strategies femtlitigation of carbon emissions
through forestry-related activities are available:increases in forestland through

reforestation, 2. reduced emissions from deforestand degradation (REDD),
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3. increases in carbon sequestration of existingsts, and 4. the use of forest products in

place of petroleum-based or unsustainable prod@asadell and Raupach 2008).

CARBON MARKETS AND FORESTOFFSETS

Globally, both voluntary and regulatory emissiomrgling initiatives and frameworks,
typically emphasizing carbon emissions, have entetg@rovide market-based systems
to manage emissions. Although not all global frames recognize forest-based carbon
as a tradable unit, demand for forest carbon igebgal to continue to grow strongly,
particularly as existing and proposed emissionaéwaorks recognize forestry offsets
(Olander and Murray 2007; Olander et al. 2009). Whded States (US), both large in
area and high in per capita emissions, has pethepgeatest capacity for extensive
forest carbon offset generation in the developeddv@he development of initiatives
associated with reduced emissions from deforestatnol forest degradation (i.e. REDD)
in developing countries will further increase theus on forests and develop the
opportunity for using forests as a greenhouse @atX) mitigation option (Mollicone et
al., 2008). US consumption trends, environmenétp, and capacity for mitigation
activities using forests will continue to have aterdependent relationship with global

forests (Brooks 1993; USDA Forest Service 2003).

Extensive efforts have been invested in develofhegappropriate institutional and

regulatory systems to allow efficient operatiomwdrket-based frameworks
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incorporating forest carbon offsets. Portela et(2D08) highlighted critical conditions
for such markets to function successfully:

* Property rights — to allow the privatization of the resource sattéin exchange can be
made between the supplier of the good or servidatawse who demand it;

» Legal framework — to establish who is responsible and liable ffeent aspects of
market transactions;

* Regulatory framework — to define the conditions under which the framewmill
operate;

* Monitoring and enforcement — to ensure that sellers adhere to the rules and

conditions of transactions.

The combination of these conditions and the relat@syncrasies that they demand
illustrates the complicated nature of regulatingnioring and enforcing the rules upon
which forest carbon sequestration practices nebe tmanaged to ensure they are an

effective and appropriate mitigation tool.

Although the broad conditions (e.g. those listedPbytela) of forest carbon markets may
be relatively clear, there is variance in the wiayahich different emissions frameworks
specifically manage and regulate the use of faradion offsets. While the greatest
difference may be between developing and developadtries, there are also many
differences between frameworks in developed coemtridentifying knowledge gaps
that may impact the successful growth and impleatent of forest carbon markets can
be used to develop a framework for understandinigstudying forest carbon offsets.

Improving the understanding of forest carbon offsdlows informed decisions to be



10
made about climate change mitigation potential el & the economic, social and
environmental benefits that forest carbon sinks begble to deliver (Kraxner et al.

2009).

Development of markets for forest carbon offsethésresult of many years of work by
the actors and institutions holding stakes in canmarkets. These actors and institutions
include scientists, intergovernmental agencies;gmrernment organizations (NGOSs),
national governments and the business communigyuré&il illustrates a generalized
process by which forest carbon offsets have conbe teecognized in emissions

frameworks.
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MARKETS FORFORESTCARBON OFFSETS

As illustrated in Figure 1, it is necessary to depdrameworks that set the boundaries
and rules for abatement capacity if forest carlemjusstration is going to contribute and
be accountable for GHG removal. Such frameworkgsrerenechanism by which markets
can recognize carbon units derived from forest@awddfset projects and allow them to
be traded on an equitable basis with other undsgeized within the frameworks.
Emissions trading frameworks typically incorporatee or more of four different types of
forest carbon offset projects. General definititorshese are provided in Table 1;
however, it is noted that definitions are oftereit to suit the needs of different
frameworks. These definitions are adapted fronRéport of the Conference of the
Parties serving as the meeting of the Partiesadgoto Protocol (UNFCCC 2006).

Emissions frameworks can recognize all or a conimnaf the following project types:
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Table 1. Definitions of forest carbon offset pragec

Term Definition

Afforestation: Direct human-induced conversionad that has not been forested
for a period of at least 50 years to forested Eundugh planting,
seeding and/or the human-induced promotion of ah@ed sources.

Reforestation: Direct human-induced conversion of non-forested fanforested
land through planting, seeding and/or the humandad promotion
of natural seed sources, on land that was fordstethat has been
converted to non-forested land. For the first cotnmant period (of
the Kyoto Protocol), reforestation activities vl limited to
reforestation occurring on those lands that didcoottain forest on
31 December 1989.

Avoided Avoidance of direct human-induced conversion oé$ted land to

Deforestation: non-forested land

Improved System of practices for stewardship and use offdamd aimed at
Forest fulfilling relevant ecological (including biodiveitg), economic and

Management: social functions of the forest in a sustainable nean

FORESTCARBON OFFSETPOTENTIAL IN THE UNITED STATES

In 2005, approximately 14% of US GHG emissions vedfeet by terrestrial

sequestration. The vast majority of these offaatse from carbon sequestered by forests
(US EPA 2007). The vastness of US forested lalideseven small increases in carbon
sequestration per hectare to achieve substantjakseation nationwide. The US
currently holds 504 million acres of unprotectece&tland with the potential to uptake
43.2 tC/acrelyear (Kimble et al., 2003). The caosmm of marginal cropland also

provides an opportunity for the establishment eboa sequestering forests. Currently,
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in the US, over 69 million acres of marginal crayas suitable for this type of
conversion (Lal et al., 1998) and has the potetaigkequester 48.6 mtC/year (Parks and
Hardie 1995). Comis et al. (2001) suggest thafdy®lands and rangelands could

potentially sequester 13% of the country’s carbmissions.

REGULATORY FRAMEWORKS IN THEUNITED STATES

Regulatory frameworks in the US have been slowetebtbp at the national level.

As of August 5, 2009, the American Clean Energy 8adurity Act passed the House
and had entered the second reading in the Senpen(angress 2010). The legislation
proposes a cap-and-trade emissions reduction progfa emissions cap of 17% below
2005 levels by 2020 and an 83% reduction by 205Mle&an projected at this time (WRI
2009). The legislation would also set a 20% rerdevanergy standard by 2020
(Burnham 2009) and allow up to two billion tonsodfisets per year which may jointly be
met by domestic and international activities. Toenestic offsets would mainly come
from forestry and agricultural projects (WRI 200#.subsequent bill, the American
Power Act, was drafted in May 2010. The bill sstsilar targets as the American Clean
Energy and Security Act, but places more emphasREDD and identifies specific

forestry-related projects eligible for offsets (dayest products) (Vidaurrazaga 2010).

At a regional level, regulatory frameworks have eyed through inter-state agreements

to reduce carbon emissions, especially from langestrial emitters. The Regional
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Greenhouse Gas Initiative (RGGI) regulates eastiates while the Western Climate

Initiative (WCI) is an agreement between seven ta&s and four Canadian provinces.

The Regional Greenhouse Gas Initiative (RGGI) is the first regulatory cap-and-

trade program in the US and targets,@issions from power plants on a regional level.
Ten northeast and mid-Atlantic states have join€d5R which became effective on
January 1, 2009. The aim of the program is to teemissions 10% below 2009 levels
either by reducing actual emissions or purchasffggts available through quarterly
auctions (RGGI 2009a). Offsets other than augharchases are limited to 3.3% of a
company’s total annual allowance purchases. Ctiytehe only acceptable forestry
offset is afforestation (RGGI 2009b). To date foi@stry offsets have been registered

with RGGI because rules for such offsets areistiflevelopment.

The Western Climate Initiative (WCI), initiated in February 2007, was created to

identify, evaluate and implement collective andpmrative ways to reduce regional
greenhouse gas emissions by establishing a maaketdbcap-and-trade system (WCI
2008). To date, seven states and four Canadiannges have ratified the initiative,

while six states, two Canadian provinces, and sexihn states have agreed to observe.
The WCI recommends a reduction in greenhouse gasiems of 15% below 2005

levels by 2020. These reductions, unlike RGGI, darget 90% of the region’s

emissions including utilities, industry, transpaida, and residential/commercial fuel use
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(WCI 2009). The program is currently in the desiirase with an anticipated
implementation year of 2012. The program allowsli@ purchase of emission offsets
limited to 10% of the reported reductions. Accépadorestry offsets include
afforestation, reforestation, forest managememgstopreservation/conservation, and
forest products (WCI 2008). Forestry projects wdk be registered until protocols are

finalized by WCI committees.

VOLUNTARY FRAMEWORKS IN THEUNITED STATES

Various voluntary carbon trading frameworks, vagyin scope and size, have emerged
in the US and allow individuals, groups, governmagencies and corporations to report
emissions and/or purchase offsets in a marketdikeronment. The following
frameworks represent the most influential volunfaaymeworks either operating or under

development.

The Voluntary Carbon Standard (VCS) was developed in 2005 by The Climate

Group, the International Emissions Trading Assaamgtand the World Economic Forum
with the objective of standardizing and providingnisparency and credibility to the
offset market. The VCS creates tradable voluntdiiget credits, known as Voluntary
Carbon Units (VCU). Currently, the VCS allows fsreffsets related to afforestation,
reforestation and revegetation (ARR), improved sbreanagement (e.g. reduced impact

logging, forest protection, extended rotation ages, conversion from low to high-



17
productivity forests), and reduced emissions fra@focestation and degradation (REDD)
(VCS 2008). At time of publication, no forestryoprcts had been registered in the VCS
registry system. Guidelines for forestry projegtse only incorporated into the registry

system in early 2009 (Seager 2009).

The California Climate Action Registry (CCAR), formed in 2001 by the state of

California, provides a voluntary greenhouse gastegto foster early actions to reduce
greenhouse gas emissions by organizations. Tl&megow includes over 300 of the
world’s largest corporations, universities, citeginties, government agencies, and
environmental agencies. The registry allows mesmtemeasure, monitor and publicly
report emissions (CCAR 2007). The Climate Acties&ve, the national offset program
of CCAR, currently recognizes forestry projectatetl to conservation-based forest
management, reforestation, and conservation easgmmects. Once projects are
guantified and verified, carbon credits can beasisand traded over time in a transparent,
publicly-accessible system. These carbon crekhitsywn as Climate Reserve Tonnes
(CRT), typically attract high prices due to rigosoeerification and monitoring standards.
CRT's can be traded in the voluntary market orgfamed into the Voluntary Carbon

Standard’s unit of measure, the Voluntary Carboit (MCU) (CCAR 2007).

The Climate Registry, a sister organization of CCARa nonprofit collaboration among

North American states, provinces, territories amdie Sovereign Nations that aims to
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set consistent and transparent standards to guanif publicly report greenhouse gas
emissions within a single registry. The registrports both voluntary and mandatory
reporting programs. The registry may allow offsbet have been purchased or traded
(Climate Registry 2009). The registry incorpordtaestry activities as outlined by

CCAR.

The Chicago Climate Exchange (CCX) is the world’s first and North America’s

largest voluntary and legally binding carbon trgdsystem. The CCX began in 2000
with a grant from the Joyce Foundation to NortheestUniversity to provide technical
support as researchers examined the feasibiliGygsgEenhouse gas cap-and-trade market
in the US. The CCX officially launched in 2003 aaitracted some of the largest
corporations in the country and now has over 30thbezs worldwide. In 2005, the

CCX launched the European Climate Exchange (ECX¢twhas become a dominant

exchange operating within the European Union Emissil rading Scheme (EUETS).

The CCX also developed the Chicago Climate Futbsehange (CCFE), a futures
exchange that provides standardized and clearatefiand options contracts on
emission allowances and other environmental pred@CX 2009a). The CCX
currently accepts forestry offset projects reldtedfforestation, managed forestry, wood
products, REDD, and urban tree planting. Approleedstry offset projects must have

some sort of forest sustainability certificatiorg(e=SC, SFI, etc.). As of March 2009,
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8,860,500 MTCO2e of forestry offsets have beensteged with the CCX. This

represents 14% of all offsets registered with tXGCCX 2009b).

The DOE 1605 (b) Voluntary Reporting Programwas developed as part of the

Energy Policy Act of 1992 and provides a methodaintary reporting of emissions by
corporations, government agencies, non-profits,fangeholds. Currently, the
framework recognizes reporting of carbon stockeases occurring on managed forests
as well as reforested, restored, and permanerdtgqted land (DOE 2009). In 2005,
590 forest carbon sequestration projects weretergis using various forestry measures
including afforestation, reforestation, urban fongsforest preservation, and modified
forest management. These projects accounted $6rdzhe projects reported in 2005

and represented 7.9 MTCO2e (EIA 2006).

Other Frameworks

Currently, independent working groups and comnsti@e working to develop standards
for forest carbon offsets that could potentiallgyade confidence and transferability to a
highly variable sector. The Forest Climate Work@gpup, organized by the American
Forest Foundation, was established in 2007 to dpvabnsensus regarding the role of
forests in climate change. Representing consemvatndustry, wildlife, carbon finance,
forestry and forest owner interests, the groupdea®loped specific recommendations

for climate change policy makers (AFF 2009). Theest Carbon Standards Committee
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aims to create a uniform set of North American déads that would enable forestland
owners to participate in emerging carbon tradirfgestes. The Society of American
Foresters, the Forest Products Association of Garthd Canadian Institute of Forestry,
and the American Forest and Paper Association joaived together in hopes of
initiating an ANSI-accredited standard. This psscbegan in 2008 with the creation of a

technical committee to guide the development o$e¢hstandards (FCS 2009).

IDENTIFYING KNOWLEDGE GAPS IN THEFORESTCARBON OFFSETMARKET

Like any new product, the development of foresboaroffsets requires research and
development prior to implementation. As marketsféwest carbon offsets have
developed, extensive investigation has been uridart® understand the elements of the
forest carbon offset market. For example, thereetlmaen numerous studies describing
forest carbon offset opportunities currently avagawithin the various frameworks and
relevant markets (Clean Air-Cool Planet 2006; Ribad Scott 2007; Tuerk et al. 2008;
Hamilton et al. 2008). Other reports have trackeddarbon market holistically (Capoor
and Ambrosi 2008), while others describe the demmagdirements from potential buyers
of forest carbon offsets (Till 2009). These markased reports, however, are all derived
from the demand side of the forest carbon offseketaThere appears to be little work
providing insights into the intentions to developest carbon offsets from a forestland

owner or a supply side perspective (Kraxner e2@0D9). Reflecting on the pathway of
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forest carbon offset development (Figure 1), T&bigentifies the information currently

available at each step of the development of thestacarbon offset market.

Table 2. Knowledge gaps related to the developmfarest carbon offsets

Information requirement Information Example publication/s
available?
Identification of need to reduce emissions v IPCC (2007)
Quantification of emission reduction v Stern (2007)
requirements to reduce likelihood of Garnaut (2008)
dangerous climate change
Eilperin (2009)
Identification of methods to reduce total v McKinsey & Company (2009)
emissions Capoor and Ambrosi (2008)
Markey (2009)
Identification of forests as a mitigation v Ribon and Scott (2007);
measure to reduce GHG emissions Eliasch (2008)
Streck et al., (2008)
Identification of different types of forest v UNFCCC (2006)
carbon of_fsets (e.g. reforestation, Stavins and Richards (2005)
afforestation, etc)
Hoyer (2009); US EPA (2008)
Develop rules and accounting methods to v CCAR (2009); CCX (2009); DOE (2009); RGGI
quantify and manage emission reductions (2009); VCS (2008); WCI (2008); US EPA (2008)
from forest sequestration
Quantify emission reduction potential of 4 DOE (2007)

forests according to agreed upon rules and
accounting methods

Identify forests and land areas available
for forest carbon offset development

Develop incentives and commercial
opportunities for forest carbon offset
development

Intentions of forestland owners to develop
forest carbon offsets

Gunasekera et al (2007)
Benitez and Obersteiner (2004)
Zomer et al. (2007)

Stavins and Richards, 2005;
Amacher, et al. (2009)

Information provided by carbon offsetting
organisations:

e.g. http://www.afar.net.au/
Shabman et al. (2002); US FIP (2002)
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The obvious gap identified in Table 2 is the laEknéormation pertaining to the
development of forest carbon offsets by forestlawders. Work does exist at the local
level that covers aspects such as forestland oattierdes toward woodland regeneration
(Maraseni and Dargusch 2008) and farm forestryrpm@ting environmental benefits
(Alig 2003; Herbohn et al. 2005). Although somerkvimay incorporate carbon within a
broader set of values, there is little evidencepacific and consistent work that provides
information on forest owner attitudes and intergioegarding forest carbon offset
development. This understanding is critical in ofeunderstand the realistic potential
of forests to contribute to GHG removal and to mate their contribution. A complete
understanding of forest carbon offsets will alsewga that effective policy incentives are
developed and implemented. If forest carbon offsefects are to become a mainstream
opportunity for forestland owners and a large seal@ viable means to reduce emissions
for emitters, the opportunity must fulfill the ragements of both the suppliers (forestland
owners) and buyers (emitters) of forest carbonetsféBull and Thompson 2010).
Accordingly, meta-analyses have called for thegragon of forestland owner behavior

in large-scale policy models related to climatengsmitigation practices (Amacher et

al. 2003).
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FORESTCARBON OFFSETS AND THEROLE OF THEINNOVATION SYSTEM

Innovation systems describe the set of playerdrstdutions that contribute to the
development and diffusion of innovations — in ttése forest carbon offsets. The work
completed by Kubeczco et al. (2006) and Rametsteim& Weiss (2006) on innovation
systems in the forest sector appears to be theargidink to understand the different
actors participating and influencing the developtdriorest carbon offset projects. The
success of these projects will be dependent upppéiformance and interaction of those
players and institutions present in the forest carbffset innovation system (Cairns and

Lasserre 2004).

In any innovation system, there are many actorgmstdutions working both
individually and in collaboration, to develop a iedy of innovative responses to
incorporate forest carbon offsets as a climate ghanitigation option. Noting the
interconnectedness of these actors and instityttbeyg can be broadly classified as
follows:

e Society;

* Intergovernmental processes;

* National and state governments;

» Companies;

e Business community;

* Non-Government Organizations (NGOs); and
* Forest owners
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Using the broad concept of the innovation systeigyré 2 demonstrates the components

of the forest carbon offset innovation system dredrelationships between each

component. As recognized by Edquist (2001), tike, dther descriptions of innovation

systems, is necessarily a simplification. The tagtns of the forest carbon offset

innovation system are described below:

Society: At the global, regional and local levels, sociekerts pressure for the
development of responses to the threat of climaégmge. This pressure is
informed and, at least in part, developed by NG@#8enthe business community
responds by creating and responding to their desaitth innovative and often

financially beneficial solutions;

Intergovernmental organizations and processes such as the United Nations
Intergovernmental Panel on Climate Change are degitp be both reactive and
proactive in the development of treaties and agesgsnsuch as the Kyoto

Protocol to create international agreements folemented change;

National governments can choose whether they wish to be signatoridseto
outcomes of Intergovernmental Processes. In danthsey are often reacting to
the pressure exerted by their national societyuntiolg NGOs and the business

community;

Companies are the specific entities of the business commyyrigsent at the
national level that develop markets for forest ocarbffsets. Their ability to do so
is, at least in part, dependent on the policieslagglation developed by the

Government. Two examples of companies that havzeeasuch opportunities
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are CQ Australia headquartered in Australia and Cantor@@adquartered in the
uUs;

The business community is made of companies, both at the national anblagjlo
level, as well as associated industry lobbies. NK&Os, they work across the
system, both influencing and responding to theaus of the other actors

within the system;

NGOs influence the entire system through informatiod promotion of the

importance of climate change and the need for slabange; and

Forestland owners are those who make the decisions regarding thetiptaor
managing of forest carbon offsets. They are infbaehby the opportunity

presented to them by the company.
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SOCIETY
Pressures to respond with global action against climate change

Social license for forest carbon offsets

INTERGOVERNMENTAL ORGANISATIONS &
PROC

International treaties & agreements

NATIONAL GOVERNMENT

Legislation & regulatory frameworks

BUSINESS COMMUNITY

COMPANIES

Develobment of voluntarv frameworlks

Develop market for carbon credits

NON GOVERNMENT ORGANISATIONS
Influencing role shaping attitudes & practices

FOREST OWNERS

Responding to & creating consumer demand with innovative solutions

Forest carbon offset
development (stand level)

IMPLEMENTATION OF FOREST CARBON OFFSET UNITS

Figure 2 Forest carbon offset innovation system (Bull andmpson 2010).

As both Figure 1 and Figure 2 illustrate, foreshevs are an integral component to
ensure the successful development of forest castieats. As Table 2 and this review
have demonstrated, there is currently a lack afrmftion to understand forest owners’
intentions to develop forest carbon offsets. Fa kinowledge to be acquired, a robust

method of investigation is needed (Bull and Thonmp2010).
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PRIVATE FORESTLAND OWNERS

Forests cover approximately 620 million acres afllavithin the US, of which 393
million acres (63%) are privately owned (Butler drehtherberry 2004). The remaining
forestland is divided amongst federal, state andiayal governments (i.e. public).
Private forestland holdings can be divided into tategories: industrial and non-

industrial (Figure 3).

Other non-
industrial

Figure 3. Categories of forest ownership in théééhStates.

Industrial forestland owners may include entitieshsas forest product companies, real
estate trusts, and timber management organizatidnke non-industrial forestland
owners include individuals, families or organizasownith non-industrial management

activities attached to their forestland holdings.

Family forests, which can be described as landsedvlay individuals, married couples,
family estates and trusts, or other groups whaatencorporated or a registered legal

entity, represent nearly 40% of the forested aicréise US. These lands must be at least
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one acre and 10% stocked (Butler and Leatherb®@¢)2 Family forest owners are
often unaware of the multitude of income opportesithese lands may offer. A 2003
survey suggests that of the nearly 10.3 millionifafiorest owners in the US, only 3%
have written management plans for their lands ary 6% have sought management
advice within the past five years (Butler and Lealterry 2004). Common reasons for
ownership were the enjoyment of beauty/sceneryeption of biodiversity, maintenance
of an acreage as part of a farm or home site, eema@nt of privacy, and passing of land
onto heirs. Investment and timber production wess frequently cited reasons, but
were identified by 48% and 30% of respondents,aet®gely. Studies conducted in the
US suggest that there are also regional differemcksestland owner decision-making

(Greene and Blatner 1986; Romm et al. 1987).

THE SIGNIFICANCE OFNON-INDUSTRIAL PRIVATE FORESTLAND OWNERS

Private forestland owners will likely be key plagén any climate change mitigation
strategy involving increased carbon sequestratiofoested land (Alig 2003). In fact,
nearly two-thirds of carbon stored in US forestlocated on private lands which have
the capacity for further storage (Birdsey et aD@0 The response of forestland owners
to this capacity will depend, partially, on motinats of these owners and responses to
market and government incentives (Alig 2003). ©bgctives of these owners and

subsequent decisions are crucial to future timbpply. The behavior of private
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forestland owners is also markedly different tham forest industry due to the multi-
objective nature of NIPF ownership (Amacher eR@D3). As first noted by Dennis
(1989), NIPF owners may not always respond to pricehe same way the forest

industry does and this may create challenges idigireg forestland owner behavior.

FORESTLAND OWNER INVESTMENT IN FORESTCARBON OFFSETS

Although there is currently little information alatle regarding NIPF owner intentions
to develop forest carbon offsets, it is possiblenake some predictions on how they
might respond to the opportunity. The developnaoériorest carbon offsets by forest
owners presents a diversification opportunity am@merging area of the forest product
market. As an emerging product, it is reasonabkxpect that, assuming there are
appropriate benefits for the forest owner, develggorest carbon offsets will increase
over time before reaching a plateau when the ntgjofithe opportunity has been
realized. It is, thus, expected that the rate cédbcarbon offset development will

broadly follow the traditional adoption curve (Frgu}) (Bull and Thompson 2010).
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Figure 4 Anticipated adoption curve of forest carbon ofidetvelopment.

It is logical to conclude that the more stringédrd tequirements by government to lower
emissions, the higher the likely demand and pracddrest carbon credits. However, the
impact that different rules and governance measusshave on forestland owner
development of carbon offsets is more difficulptedict. While it is expected that
different monitoring and governance requirementg immgact the so called ‘quality’ of
the carbon unit and consequently the price paidt fdris also relevant to question the
impact that different requirements may have ondtb@ed owner development of forest

carbon offsets (Bull and Thompson 2010).

An oversupply scenario occurred in the early stajeélse European Union Emissions
Trading Scheme (EU-ETS) resulting in large pricetilations (King 2008). It is, thus,

somewhat at the policy developers’ discretion tprapriately set the benchmark (or in
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the case of a cap and trade system, the cap) sdeimeand for units matches the supply.
Such experiences verify the need for a robust wtaeding of the potential supply of

credits including those from forest carbon offsets.

LARGE INDUSTRIAL FORESTLAND OWNERS

Beginning in the 1980s, many large forest prodaotapanies began to either sell-off all
or part of their forestland holdings, or restruettimeir forestland ownership. These
vertically integrated forest products companiesmtransferred the rights to forestland
holdings over to individual investors representgd mmber Investment Management
Organizations (TIMOs). TIMOs buy, sell, and mané&gestland on behalf of investors
such as pension funds, insurance companies anddtans. In the case of restructuring,
forestland is typically held by Real Estate InvestinTrusts (REITS). REITs are entities
that buy, sell, and manage real estate relatedsassdehalf of private investors. A key
distinction between TIMOs and REITs is that REI€&ially own the forestland while, in
the case of TIMOs, the individual investors own filrestland. Between 1985 and 2005,
investment in forestland by TIMOs and REITs greanirone $1 billion to more than $25
billion ($15 billion invested by TIMOs and $10 kdilh by publicly traded REITS)
(Fernholz et al. 2007). Concurrently, forestlamchership by large, vertically integrated
forest products companies decreased from 58 midlmes to 21 million acres, with most
of this reduction in forestland sold or transferted IMO/REITs (Fernholz et al. 2007,

Hickman 2007). As of 2007, TIMOs and REITs corl&@dInearly 5% of the forestland
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(land predominantly covered by trees) and 7% otithberland (forestland that can
produce 1.5m3/hectare/year of commercial woodhénudS (Fernholz et al. 2007).
Between 1980 and 2007, the number of TIMOs grewftewo to twenty-five, of which

seven are also investing outside of North Ameridailéon 2007).

There are several motives which spurred the wideaspsell-off of forestlands by forest
products companies. First, the period saw weaknfiral performance by forest products
companies. The average returns for the Forestyaper Group were nearly half the
average for the S&P 500 and Dow Jones Industiibk sale of timber holdings was
thought to be the best means by which forest pitsdrampanies could increase returns

in both the short and long term (Fernholz et a7Z20Hickman 2007).

The sell-off, or transfer, of forestlands was alsagruent with accounting procedures
which aimed to minimize taxation. Forest prodwaispanies with forestlands were
required to recognize any appreciation in the valueir forestland assets when
computing their return on investment. Forest comgmfound it more profitable to
either divest their forestlands or transfer thera teparate entity (Fernholz et al. 2007).
REITs are typically exempt from paying federal @ygie income taxes on net income
distributed to stockholders. This eliminates tHeuble taxations” experienced by many

forest products companies with land holdings (Bretlgl. 2009).
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The previous two points have been amplified byditgancreasing forestland values,
due in part to the sprawl noticed throughout thentxy. Higher forestland values equate
with higher values of the primary asset held bg$bproducts companies. Forestlands in
close proximity to urban areas and with good acaeater frontage, aesthetic values, and
recreation opportunities were especially prizedjuldation of forestland, however,
required a reassessment of the perceived raw ralkateeds of forest products companies
(Germain et al. 2007). In the past, it was belietr&t ownership of forestlands was
necessary to ensure a reliable supply of reasomaialgd raw materials. However, more
recently, forest products companies have foundttieat can rely on open-market sources
of timber, both domestic and international. Durihg last 20 years, the forest products
sector has noticed increasing competition from éost suppliers in other countries. This
contributed to significant consolidation within teector, often leaving significant debt in
the wake of such consolidations. The sale of ttaeds was often viewed as a low-risk

strategy to remove this debt (Hickman 2007).

Distribution of TIMO and REIT development has besemewhat uneven in the US. For
example, 7 million acres of Maine’s forestland basn divested by forest products
companies since 1998 (NRCM 2009). Similarly, thiewwest has seen over 5 million
acres of forestland sold or transferred to TIMOd RIEITs since 1992 (Timberland
Report 2006). Overall, market analysts have faamdstment in timberlands to be

financially attractive, reporting five-year returos10.6% and three-year returns of 14%
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(MarketWatch 2007). It should be noted, howeMsat these figures are pre-recession

and it is likely that returns have declined sinablation.

This pattern of investment in timberland not ontgwrs within the US, but also Canada,
South America, New Zealand and other regions ofibd. Some market researchers
suggest that the purchase of timberlands in thé&$Seveled and investors will shift
focus towards international opportunities (Timb@k_R006). Countries in Europe and
Asia appear to have the highest growth potentraint@rnational REITSs, as countries
such as Britain, Germany, Japan, France, Singapargg Kong, and South Korea have
either passed or are in the process of passing Rgi3lation (Fernholz et al. 2007). As
the value of forestland rises, it is expected imaéstment outside of the US will continue
to increase. The US Congress recently passedithigeT Revitalization and Economic
Enhancement Act which aims to provide temporarybxefits to the timber industry,

including TIMOs and REITs.

FORESTLAND OWNER PERCEPTIONS OFCARBON SEQUESTRATION AND
TRADING

Overall, few studies exist which empirically meastorestland owner perceptions
regarding carbon sequestration and trading. Skssmairical studies have found that
non-timber management goals have become incorgbirateverall land management
objectives by NIPF owners (eg. Conway et al. 200#tanayak et al. 2002; Hodges and

Cuddage 1990). Itis also quite common to obskmestland owners showing interest
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in attaining income from both timber production arah-timber forest amenities

(Newman and Wear 1993; Conway et al. 2002; Pattdnatal. 2002).

Surveys of southern US range and forestland owsterared disapproval of publicly
funded programs promoting afforestation in ordesgquester atmospheric carbon
(Olenick et al. 2005). However, those with morpmrtive attitudes about climate
change mitigation tended to be more willing to jggsate. Whether the programs were
voluntary or mandatory influenced the landownex&rall willingness to participate.
Short term performance contracts (5-10 years) wenes favorable than longer-term
conservation easements. Overall, respondentschtraeprivate lands can effectively
contribute to the climate change mitigation efi@tenick et al. 2005). Landowners
responded least favorably to voluntarily participgtin publicly funded incentive
programs to accelerate carbon sequestration asarethfp other ecosystem services
(Olenick et al. 2005). As expected, surveys of NthRvners show that the incentive
payments needed to forego harvesting were higlmeniaers with primarily timber
objectives for their land, as opposed to both tindrel non-timber objectives (Kline et
al. 2000). As NIPF owners are typically interegtedttaining at least some level of
benefit from their land, incentives are often regdito persuade owners to manage their
forests holistically rather than for maximum timbatue (NRCS 1996; Johnson et al.

1997; US Department of State 1997; Springston 1998)
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THE THEORY OFPLANNED BEHAVIOR

To examine and better understand intentions oftayeners to participate in carbon
sequestration, behavioral models, such as the Ylwgdtlanned Behavior (TPB), can be
applied. The TPB (Ajzen 1991) is as an extensiamefTheory of Reasoned Action
(TRA) developed by Fishbein and Ajzen (1975). TIRA suggests that a given
behavior is dependent upon the intention to perfitrenbehavior, where intentions are
dependent upon attitudes towards the behavior @an@cive norms (or social pressures).
The TPB extended the TRA by includinge ceived behavioral control construct which
also acts as an antecedent to behavioral intenffégare 5). Defined as an individual's
perception regarding the ease or difficulty assediavith performance of the behavior,
perceived behavioral control can be compared tm#as construct known as self-
efficacy, or the belief that one is capable of perfing in a certain manner to achieve

certain goals (Bandura 1977).

—p| Normative »  Subjective

Beliefs Norm

p| Beliefs about » . . . I .
ou Attitude *  Intention ®  Behaviour
the Behaviour
==

. Perceived ,.,-—-""'"-r—-.
|| Beliefs about » Behavioral =

COH'IDI COIltI\Dl

Source: Schifter and Ajzen (1983)

Figure 5. The Theory of Planned Behavior
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The TPB has been used in a variety of applicatsmtd as health (Godin and Kok 1996),
leisure (Ajzen and Driver 1992), wildlife and reatien (Martin and McCurdy 2009),
recycling (Valle et al. 2005) and forest managenaetisions regarding reforestation
(Karppinen, 2005). Although the model is most camiy used in health related studies,
a meta-analysis conducted by Armitage and Conr@rli(edemonstrated support for the

use of the TPB in a multitude of research fields.

Since the inception of the TPB, there has beemwaigg recognition of the value of
integrative models which uniquely combine the TPBiwonstructs from other
theoretical frameworks (Baranowski 1993; Fishbél8@ Nigg et al. 2002; Fishbein and
Cappella 2006; Schmiege et al. 2009). These iategris not only test the reliability of
single theories, but continually nurture theory@&epment by extending and improving
existing theories. These models do not merelyax@ greater amount of variance in
outcome by adding more predictors of behavior presRather certain combinations of
constructs within the integration might contribtiiea greater amount of variance

explained by the model (Weinstein and Rothman 2005)

THE THEORY OFPLANNED BEHAVIOR AND FORESTCARBON OFFSET
DEVELOPMENT

Although the TPB is most commonly applied to healtld consumerism related studies,

the model has previously been applied to forestagament activities. The TRA (the
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TPB’s predecessor), has been applied to sevenaahagsource-related studies since its
development (e.g. Bright et al. 1993; Cordano amelzE 2000; Vogt et al. 2005). In the
realm of forest management, Young and Reichenk@8i7j found the TRA to
adequately predict intentions to harvest timber genkerate wood products and
discovered strong relationships between attitudesaibjective norms, and intentions.
Karppinen (2005) applied the TPB to forest ownarigsien making related to
reforestation methods and found a significant ¢fé@each antecedent to behavioral
intentions to allow natural regeneration rathenthbernative regeneration (e.g.
planting). Karppinen also extended the model ttuithe past experience, a new construct
also found to influence all other constructs intth@del. Pouta and Rekola (2001)
applied the TPB to willingness to pay (WTP) reskardated to forest management in
Finland resulting in another successful applicabbthe model. Turner et al. (1977)
suggest that behavioral intentions of forestlanti@ns remained constant over time in
65% of those surveyed, and those that altered ititemtions did so to a very minimal

extent.

THE THEORY OFPLANNED BEHAVIOR CONSTRUCTS ANDFORESTCARBON
OFFSETS

Here, the classic constructs within the TPB aréngefas found in Ajzen (1991).
Operationalization of these constructs is outlimeldter chapters. It is hypothesized
that, within the context of the present reseatwod ariginal constructs will behave as

predicted by the TPB (Figure 5).
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Behavioral Intentions

Behavioral intentions indicate one’s willingnessl gameparedness to perform a given
behavior and are assumed to be a direct antecefiaatual behavior. For example, in
the context of carbon sequestration and tradiregb#havior is the sequestration and
trading of forest carbon and intentions are thdéinghess and preparedness to perform

such practices.

Attitudes

An antecedent of behavioral intentioagjtude toward a behavior indicates one’s
evaluation (positive or negative) of one’s selffpenance of the given behavior.

Attitude (A), as expressed in the equation belevwddatermined by a series of salient
beliefs () regarding the behavior, each combined multiphedy with a subjective
evaluation (g of the belief's attributen(denotes the total number of salient beliefs). For
example, a salient belief statement regarding fa@dbon sequestration and trading
might be “carbon sequestration and trading on mgsfitand aids in the mitigation of
climate change” and a corresponding subjectiveuawi@n statement might be “how

important is the mitigation of climate change thgbdorest carbon sequestration?”

A=Y (be)
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Subjective Norms

An individual’s subjective norm refers to his/her perceived social normative pness
which may influence (positively or negatively) tikéention to perform a given behavior.
As shown in the equation below, subjective nornid)(&re developed from normative
beliefs (nk) regarding the behavior, each combined multiphedy with a measure of
the motivation to comply (m)for each normative beliehdenotes the total number of
normative beliefs). In the context of carbon sefpadion, a normative belief statement
might be “adjacent forestland owners believe | $thgarticipate in forest carbon
sequestration and trading” and a motivation to dgrafatement might be “how

important are the opinions of adjacent forestlawders?”

SN = Zn: (nbmc)

Perceived Behavioral Control

The single construct that differentiates the TRBrfrthe TRA perceived behavioral
control, refers to the perceived ease or difficulty oneegignces regarding the
performance of a particular behavior. As illustrhin the equation below, perceived
behavioral control (PBC) is created based on cbbgtliefs (ck) which express one’s
beliefs about the presence of factors that magiasshinder performance of a behavior.
These beliefs are combined multiplicatively witle ferceived power (ppof the control

belief under consideratiom lenotes the total number of control beliefs). ofstcol
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belief statement might be “I have the necessa@anftral resources to manage my
forestland for carbon sequestration” and a percepaaver statement might be “in the
context of forest carbon sequestration, how impitahaving the necessary financial

resources?”

PBC =Y (chpp)

i=1
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ABSTRACT

Leading scientific experts in the field of climathange suggest that a multifaceted
response to global warming should include the digerests carbon offsets (forest sinks).
Emerging emissions reduction legislation in the tehiStates (US) accounts for this
recommendation by allowing for carbon offsets dedifrom domestic forestry projects
(e.g. reforestation, afforestation, avoided defiatgsn). Given that the majority of US
forestland is privately owned and non-industridie tcurrent research employs a
behavioral model to measure intentions of privat@-imdustrial forestland owners to
participate in carbon sequestration and tradingsuRs suggest that very few (5.1%) of
these forestland owners are currently involvedarbon sequestration and trading, but
half (50.4%) were at least somewhat interestedkploging opportunities to do so. The
classic model developed under the Theory of PlarBeldavior was extended in the
current research to include environmental orieotatinnovativeness, perceived risk and
tested knowledge, all of which had significant effeon core model constructs: attitude,
subjective norms, perceived behavioral control belkavioral intentions. The extended
model explained a significant amount of the vareanelated to behavioral intentions to

sequester carbon on forestland<m3).
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INTRODUCTION

Although effects of human activity on climate charm@nnot be proven to certainty, there
is a general consensus within the scientific comtguhat the earth is warming due to
human influence and this warming may be detrimahtlearth’s inhabitants (IPCC
2007; Oreskes 2004). In response to the comegiarding the detrimental impacts that
climate change may have on both nature and humaansjtifaceted response will be
required from countries throughout the world. Imggdo this approach is utilization of
forest carbon sequestration {orest sinks), a mitigation option gaining in recognition
and acceptance (IPCC 2000). Forests in the USitatks (US) hold a significant
opportunity for forest carbon sequestration sinthlg to the area of forestland available

for alternative forest management practices (A0§3.

In the US, market-based emissions trading framesv(&th voluntary and regulatory)
are developing; many of which recognize forest carbffsets as tradable units. As
national climate change legislation emerges iniBgthe American Clean Energy and
Security Act), demand for these tradable offseexgected to grow (Olander et al.
2009). The proposed legislation allows for a digant percentage of carbon emissions
to be offset by domestic forestry projects. Keyeeting the demands of the carbon
market will be the willingness of forestland ownerslevelop forest carbon offsets on
their private lands. Although previous research dr@alyzed the hierarchy of players

involved in the demand-side of the carbon market @vernment, firms, NGO'’s, etc.),
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there is little extant work regarding supply-sidemamics; namely, private forestland
owners and their intentions to develop forest canifsets (Bull and Thompson 2010).
Ultimately, a clearer understanding of the motiwas and barriers experienced by
forestland owners will be valuable as programsuitties are developed to attract

forestland owners to the carbon marketplace.

The present research applies the Theory of PlaBeadvior (TPB) (Ajzen 1991), a
model of behavioral intentions, and examines fomestagement decision-making
literature in order to theorize potential antecegl@mfluencing the decision of private
forestland owners to develop forest carbon offs&isaddition to the original constructs

of the model, this research aims to extend the htod®etter explain these intentions.

RESEARCH OBJECTIVES

This survey based research employed a well tegtkavioral model to investigate the
potential motivations and barriers experienced Byrdn-industrial private forestland
owners as they consider development of forest caodlfisets. In response to knowledge
gaps identified in this paper, the following specresearch objectives are made:
1. Use the Theory of Planned Behavior (TPB) to meathe@ffect ofttitude,
subjective norms andper ceived behavioral control onbehavioral intentions of

forestland owners to develop forest carbon off@detsequester and trade forest
carbon);
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2. Extend the TPB to include the effects of the follegvconstructs on intentions of
forestland owners to sequester carbon on forestiand
a. Environmental orientation
b. Innovativeness
c. Perceived risk attached to carbon sequestratiortradihg
d. Knowledge of carbon sequestration and trading

THEORETICAL BACKGROUND

The media and scientific literature has reportegloamg debate within the scientific
community regarding the causes and effects of ¢érohange (e.g. Revkin and Seelye
2003; van den Hove et al. 2002). However, repsutsnitted by the United Nations
Intergovernmental Panel on Climate Change (IPC@)amextensive review of the
scientific literature (Oreskes 2004) reveals amahelming consensus on the subject.
The IPCC suggests that a multifaceted, global resps required in order to
successfully mitigate the effects of climate chanbpeluded within this multifaceted
response is the use of forests as carbon sinksC(BEID0; Cairns and Lasserre 2004;

McKenney et al. 2004; Eliasch 2008).

Forests cover approximately 30% of the Earth’s lsundace (42 million krf) capable of
sequestering 2.6 billion tons C per year; equiidiemore than 33% of the
anthropocentric carbon emissions resulting fronsifdael consumption and land use

changes (Bonan 2008). In 2005, approximately 14%4Sgreenhouse gas emissions
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were offset by domestic land uses, the vast mgjofitvhich occurred due to carbon

sequestration by forests (US EPA 2007).

CARBON MARKETS

As of early 2010, emissions reduction legislatitive (American Clean Energy and
Security Act - ACESA) had passed the House butrftaget passed the Senate
(OpenCongress 2010). This legislation proposegpaand-trade emissions reduction
framework that allows industrial emitters to buyldrade carbon offsets within a market-
like system. The ACESA makes reference to theofis@mestic forests carbon offsets,
however, details have yet to be finalized. Urid ACESA passes the Senate, various
other mandatory and voluntary emissions tradingnéaorks are available in the US to
both buyers and sellers of carbon offsets. Thesedworks vary in scope, size and
regulation, including the inclusion/exclusion ofdet offsets. For example, the Regional
Greenhouse Gas Initiative (RGGI), a cap-and-tradgram, regulates G{&@missions,
primarily from power plants, in ten Northeast andi+Atlantic states. Currently, RGGI
only accepts forest carbon offsets derived fromraStation (RGGI 2009b), however, no
forestry offsets have been registered to-dateylas for such offsets are still in

development.

Other proposed and functioning frameworks in thetéil to have a more expansive

inclusion of forest carbon offsets. The Westenm@te Initiative (WCI), a regional
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regulatory framework under development that recgmseven partner states and four
partner Canadian provinces, plans to include farésets from afforestation,
reforestation, forest management, forest presemvadnd wood products (WCI 2008).
Voluntary frameworks in the US, most notable bdimgChicago Climate Exchange, also
accept forest carbon offsets derived from foresdtgted activities (CCX 2009a; CCAR

2007; VCS 2008).

FORESTS ANDFORESTLAND OWNERS IN THEUNITED STATES

The abundance of productive forestland in the W&&ters excellent opportunities for
forestland owners to generate non-timber reventgaitih forest carbon sequestration.
Approximately 620 million acres of forested landséxin the US, 63% of which is
privately owned (Butler and Leatherberry 2004).e3d private forestland holdings are
split amongst industrial and non-industrial privedeest owners (NIPF). There are
approximately 10.3 million NIPF owners in the USaanting for 49% (304 million
acres) of the nation’s forestland. It has beemmegéd that 94% of the NIPFs are
individual owners (rather than groups or organaa) (Birch 1996; Butler and

Leatherberry 2004).

PrRIVATE FORESTS ANDCARBON OFFSETS

To achieve a multifaceted emissions reductionegsain the US, carbon sequestered by

forestland will likely be included as part of aildgted solution. Given that NIPF owners
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hold nearly half of the nation’s forestland, ilikely that private forest owners will
become key players in any mitigation strategy i increased carbon sequestration
on forestland (Alig 2003). Nearly two-thirds ofrban stored in US forests is located on
private lands and these lands have capacity fthdustorage (Birdsey et al. 2000).
Decisions made by these owners regarding partioipat carbon sequestration will be
crucial to future timber supply. It is suggestedttthe motivations of these owners will
depend to some degree upon incentive availabiilg 2003), however, NIPF owners
do not always respond to prices and incentiveeersame way as forest product
companies. The multi-objective nature of NIPF omgraten becomes evident as

decisions are made for reasons other than finaretiains.

The literature lacks previous investigation relatethe willingness of forestland owners
to participate in forest carbon sequestration aaditig, however, empirical studies
suggest non-timber management goals are oftenpocated in overall land management
objectives by NIPF owners (e.g. Conway et al. 2(0#ttfanayak et al. 2002; Hodges and
Cuddage 1990). Similar studies have suggestedNitifdt owners are increasingly
interested in generating income from both timbet mon-timber sources (Newman and
Wear 1993; Conway et al. 2002; Pattanayak et &2R0Surveys of southern US
rangeland owners revealed an overall disprovalbfiply funded programs aimed to

sequester carbon through afforestation. Howetiese owners with more supportive
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attitudes about climate change mitigation stratetpaded to be more supportive and

willing to participate (Olenick et al. 2005).

THE THEORY OFPLANNED BEHAVIOR

To examine and better understand intentions oftareners to participate in carbon
sequestration, behavioral models, such as the ylgdtlanned Behavior (TPB), can be
applied. The TPB (Ajzen 1991) is an extension efTheory of Reasoned Action (TRA)
developed by Fishbein and Ajzen (1975). The TRdgssts that a given behavior is
dependent upon the intention to perform the bemawibere intentions are dependent
upon attitudes towards the behavior and subjeciorens (or social pressures). The TPB
extended the TRA by includingper ceived behavioral control construct which also acts

as an antecedent to behavioral intentions.

The TPB has been used in a variety of applicatsueh as health (Godin and Kok 1996),
leisure (Ajzen and Driver 1992), wildlife and reatien (Martin and McCurdy 2009),
recycling (Valle et al. 2005) and forest managenueaisions regarding reforestation
(Karppinen, 2005). Although the model is most camiy used in health related studies,
a meta-analysis conducted by Armitage and Conrdéri(Pdemonstrated support for the

use of the TPB in a multitude of research fields.
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Since the inception of the TPB, there has beemwaigg recognition of the value of
integrative models which uniquely combine the TPBiwonstructs from other
theoretical frameworks (Baranowski 1993; FishbélA® Nigg et al. 2002; Fishbein and
Cappella 2006; Schmiege et al. 2009). These iategris not only test the reliability of
single theories, but continually nurture theory@&epment by extending and improving

existing theories.

THE THEORY OFPLANNED BEHAVIOR AND FORESTCARBON OFFSETS

The TRA (the TPB’s predecessor) and the TPB haea baccessfully applied to studies
related to natural resources (e.g. Bright et @31 ordano and Frieze 2000; Vogt et al.
2005), timber harvesting, forest management (YamtjReichenbach 1987) and
silviculture (Karppinen 2005). Each found stroetationships between attitude,
subjective norms, and perceived behavioral coinol PB models), and intentions.
Karppinen (2005) applied the TPB to forest ownariglen making related to
reforestation methods and found a significant ¢ftéeach antecedent on behavioral
intentions to allow natural regeneration rathenthliernative regeneration (e.qg.
planting). Karppinen also extended the model ttuithe past experience, a new construct
also found to influence all other constructs inith@del. Pouta and Rekola (2001)
applied the TPB to willingness-to-pay researchteelao forest management in Finland

resulting in another successful application ofrtiedel. Turner et al. (1977) suggest that
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behavioral intentions of forestland owners remaic@ustant over the long term in 65%

of those surveyed, and those that altered theintidns did so to a very minimal extent.

THEORETICAL FRAME OF REFERENCE

The TPB acts as the theoretical frame of referémcthis research. The literature
suggests that the addition of four constructs @mnental orientation, innovativeness,
perceived risk, and knowledge) may better explaimayioral intentions by forestland
owners to develop forest carbon offsets than tiggral TPB model. Figure 6 indicates

the hypothesized relationships between each canistrthe extended model.

Environmental
Orientation

Innovativeness

+
Attitudes
& +
Suijective a \/ Behavioral
. orms Intentions
Perceived
Risk -
+ +
2 +
Tested + Perceived
Knowledge Behavioral
Control

Figure 6. Extended Theory of Planned Behavior madeluding environmental
orientation, innovativeness, perceived risk, anovidedge.
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THEORY OFPLANNED BEHAVIOR CONSTRUCTS

Here, the classic constructs within the TPB arénéefas found in Ajzen (1991). Itis
theorized that, within the context of the presestearch, the original constructs will

behave as predicted by the TPB.

Behavioral Intentions

Behavioral intentions indicate one’s willingnessl gammeparedness to perform a given
behavior and are assumed to be a direct anteceflactual behavior. Itis based on
attitude towards the behavior, subjective normd, @arceived behavioral control, the

influence of each varying based on specific behasal population of interest.

Attitudes

An antecedent of behavioral intentioagjtude toward a behavior indicates one’s
evaluation (positive or negative) of one’s selffpenance of the given behavior.
Attitude (A), as expressed in the equation belevwddtermined by a series of salient
beliefs () regarding the behavior, each combined multiphedy with a subjective

evaluation (g of the belief's attributen(denotes the total number of salient beliefs).
A= (be)
i=1

H1: Attitude will positively influence behaviorattentions to participate in
forest carbon sequestration and trading.
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Subjective Norms

An individual’s subjective norm refers to his/her perceived social normative pness
which may influence (positively or negatively) tikéention to perform a given behavior.
As shown in the equation below, Subjective nornis)(@re developed from normative
beliefs (nk) regarding the behavior, each combined multiphedy with a measure of
the motivation to comply (m)for each normative beliehdenotes the total number of

normative beliefs).

SN = Zn: (nbmc)

Normative beliefs derived from forest managemenmntodtation professionals (Royer
1985) and forestland owner associations (StrakeDaudittle 1988) have been found to
be influential in forestland owner decision makinhe impact of one forestland owner’s
decision on the structure, diversity, or bounddrfocestland used by another owner can
be considered a type of economic externality inrdam of private forest management

(Amacher et al. 2002b).

Although studies recognize the importance of examgithe effects of adjacent
landowners on a given forest landowner’s behawavallow et al. 1997; Sample 1996;
Amacher et al. 2003), there is little empiricaldance available to support or refute a

significant effect of adjacent landowners on foreshagement behavior. While
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evidence of willingness to cooperate with adjadantiowners exists (Klosowski et al.
2001; Kurttila et al. 2001; Jacobson 2002), thexditure lacks behavioral modeling which
may expose potential antecedents to behavioraltiotes to participate in a given
management activity. This is especially relevartdrbon sequestration and trading, as
there are often benefits to selling aggregate cadoedits. Jacobson (2002) adds that
interest in joint management of forestland decre#dandowners do not understand the
benefits of coordination with other landowners.

H2: Positive subjective norms will positively in8nce behavioral intentions to
participate in forest carbon sequestration andrigad

Perceived Behavioral Control

The single construct that differentiates the TRBrfrthe TRA perceived behavioral
control, refers to the perceived ease or difficulty oneegignces regarding the
performance of a particular behavior. As illustrthin the equation below, perceived
behavioral control (PBC) is created based on obbgliefs (cl) which express one’s
beliefs about the presence of factors that maygiasshinder performance of a behavior.
These beliefs are combined multiplicatively witle ferceived power (ppof the control

belief under consideratiom lenotes the total number of control beliefs).
PBC =) (cbpp)
i=1

H3: Perceived behavioral control will positivehfluence behavioral intentions
to participate in forest carbon sequestration aading.
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LOGICAL EXTENSIONS OF THETHEORY OFPLANNED BEHAVIOR

| nnovativeness

Innovativeness has been defined as “the degredithan individual is relatively more
ready to adopt an innovation than other membehssodystem” (Rogers and Shoemaker
1971). The diffusion of innovations approach, deped by Straka and Doolittle (1988),
was modified from the agricultural technology adoptiterature with an aim to examine
how information regarding products and processesnsmunicated and whether
individuals responded to it through changes in biema Their results suggest that more
innovative forestland owners tended to be mordylike participate in reforestation and

forest rehabilitation activities.

The TPB is suitable for the inclusion of an innavemess construct given that the TPB
utilizes the effect of social influence (subjectiverms), a variable traditionally
associated with the diffusion of innovations (Ba869; Gatignon and Robertson 1985;
Mahajan et al. 1990; Moore and Benbasat 1991; Raf#83, 1995). These studies
outline the importance of an innovative individealhpany’s ability to act in response to

the needs and wants of important members of theevaiain.

The TPB has previously been extended to includeviativeness into the traditional

model (Damanpour 1991; Crespo and del Bosque 2088yorth et al. 2009).
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Examining the acceptance of new consumer aidirfgntdogies, Crespo and del Bosque
(2008) found innovativeness to have a significarsifive effect on both attitude and

behavioral intention (Figure 7).

Innovativeness
General
06TT***
(10.302)
D.320%*= Y 0.135%%*
(6.592) Innovativeness (3.178)
A New Tech.
(R2=0.247)
Attitude
(R2=0.096)
0.495%** 4
(13.095)
Subjective » Intention
Norm 0.443%4% (R*=0.378)
(33 ———
Perceived | e i
Behavioral [ e n.s.
Control

;(: (147) =541.92 (p=0.0000) GFl=0.912
BBNFI = 0.925 AGFI =0.886
BENNFI = 0.931 RMSEA =0.073

#E pe (.01

Figure 7. An adaptation of the Theory of Planneth&ior to include innovativeness.
(Crespo and del Bosque 2008)

Based on the innovativeness literature and capabilbf the TPB, the following
hypothesis is proposed:

H4: Increasing innovativeness will positively udince attitudes, subjective
norms and intentions regarding forest carbon sdrpies and trading.

Perceived Risk

Perceived risk can be described as a cognitivesassnt of a threat or hazard (Schmiege
et al. 2009). Studies that have examined theablisk perception related to various

forest management decisions suggest that percaskes an important predictor of
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behavioral intentions to undertake various managemectices (e.g. Conway et al.
2002). Hardner et al. (2000) concluded that pgezkrisk plays an important role in the
willingness of landowners to participate in anytsdrcarbon sequestration project.
Health related literature includes meta-analysggesting that perceived risk has a
moderate to strong relationship with behavior (Blgrrison et al. 1992; Janz and Becker
1984; Schmiege et al. 2009). Both direct and audlieffects of perceived risk on
intentions through attitudes are well-supported/éBret al. 1997; Jackson and Aiken
2000; Lobb et al. 2007; Sheeran and Taylor 199%pKa et al. 2006). Schmeige et al.
(2009) also found perceived risk to negativelyurfice self-efficacy (i.e. perceived
behavioral control). Similar findings have beearfd in consumer behavior (Jarvenpaa
et al. 2000; Pavlou 2003), accident prevention biens (Forward 2009), and technology
adoption (Huang and Chang 2007), which also sugdektat knowledge and past

experience negatively influence perceived risk.

H5: Increasing perceived risk perceived by foeestlowners will negatively
influence attitudes, perceived behavioral contal] intentions related to
carbon sequestration and trading.

Environmental Orientation

Two widely used measures of environmental orieotadixist in the literature. First,
Dunlap and Van Liere’s (1978) New Environmentaldéiggm (NEP) Scale, since revised
and termed the New Ecological Paradigm Scale ([uetal. 2000), suggests that a pro-

environmental orientation acts as a possible adesteof attitudes regarding pro-
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environmental activities (Hansla et al. 2008; Fiaydet al. 2008). Another scale used to
assess environmental orientation can be referrad tbe anthropocentric/biocentric
value orientation scale which suggests that vatientations related to natural resources
range on a scale from anthropocentric (human-cet}éo biocentric (nature-centered)

(Skog et al. 1996; Steel et al. 1994; ThompsonEartbn 1994).

Previous studies (e.g. Vaske and Donnelly 2000k¥a&$ al. 2001) have employed four
guestionnaire items to measure biocentric basiefisednd five items to measure
anthropocentric basic beliefs. For example, adntric statement might bd=orests

have value, whether people are present or not. An anthropocentric statement may be:
The value of forests exists only in the human mind. Vaske and Donnelly (2000) reported
that the biocentric/anthropocentric value orieotagi positively influenced preservation-
based attitudes; a relationship that is supporyed$ults from similar studies of natural
food shopping (Homer and Kahle 1988), wildlife hesting (Fulton et al. 1996), and

conservation behaviors by agricultural landown@&ary and Wilkinson 2008).

The challenge related to the present researcle isléissification of carbon sequestration
as a pro-environmental activity as the issue has bebated from both sides. Based on
the overwhelming support of forest carbon sequistras a climate change mitigation
tool (IPCC 2000), this research will classify fdrearbon offset development as a pro-

environmental activity.
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The NEP and the biocentric/anthropocentric scabéls adequately measure
environmental orientation; however, biocentric/aogocentric scales were employed to
meet page limit constraints of the mail survey. fesver questionnaire items were

required to measure the biocentric/anthropocentrtinuum).

H6: Increasing biocentric environmental orientatad forestland owners will
positively influence attitudes towards forest carlsequestration and
trading.

Knowledge of Forest Carbon Offsets

Empirical studies involving forestland owners revaaoverall lack of familiarity and
knowledge related to alternative forest managempettices (e.g. ecosystem
management), despite showing significant interegiairticipation (Jacobson 2002b).
There is some evidence to suggest that knowledgeeagnvironment (in general) as well
as specific knowledge of a particular pro-environtaEbehavior act as antecedents to
both attitudes and intentions towards a particokdravior (Hines et al. 1987; Vinning
and Ebreo 1990; Gamba and Oskamp 1994; Cheungl&x@84). Similarly, knowledge
gained through past behavior has been found taiypelgiinfluence both ‘every day’
tasks (Bagozzi et al. 1992; Bamberg et al. 200Bn%ege et al. 2009; Sheeran and
Taylor 1999; Chih-Chung and Chang 2005) and prarenmental behavioral intentions

(Hamid and Cheng 1995; Kilgore et al. 2008).
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Knowledge has also been found to positively infeeeaubjective norms and self-efficacy
(perceived behavioral control) related to behavimtgntions towards behaviors (e.g.
environmental management, reforestation, harvestiRgyer 1985; Hyberg and
Holthausen 1989; Cordano and Frieze 2000; Schnaiegk 2009). Particularly relevant
to the TPB, the literature suggests that knowleafgen innovation directly influences
one’s perceived behavioral control regarding inters to utilize the innovation (lacovou
et al. 1995; Lehman et al. 2002; Snyder-Halpern208iuang and Chang (2007) add
that knowledge based on past experience negainignces perceived risk related to a
given behavior.

H7: Increasing knowledge of forest carbon offsatedlopment will positively

influence attitudes, perceived behavioral contral antentions regarding

forest carbon sequestration and trading.

H8: Increasing knowledge of forest carbon offsatedlopment will reduce
perceived risk related to forest carbon sequestrand trading.

OPERATIONALIZATION OF MODEL CONSTRUCTS

Individual constructs within the original model aneasured using scales adapted from
previous applications of the model. Scales geadrat forest management studies are
used wherever possible. Table 3 shows the questi@items used to measure each

construct and the corresponding literature fromolwlitems were adapted. Multiple
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measures of attitude, subjective norms and perddiebavioral control are used and

grouped based on reliability analyses where apatspr

Behavioral intentions to participate in carbon sequestration and tradiage measured
based on four items regarding plans to use foras$fiar carbon sequestration and trading
in the future. Answers are based on agreementstatements and provided on a 5-point

scale ranging from 1 (strongly disagree ) to Sofsgiy agree).

Attitudes regarding carbon sequestration were measured invays. First, an agreement
scale measuring self-appraised disposition or ¢thattéude regarding the behavior
within the next five years was applied using a Spscale ranging from 1 (strongly
disagree) to 5 (strongly agree). Second, atti{f@devas measured based on five salient
belief statements (b) and belief outcome evaluat{e). Each belief statement was
measured on a 5-point scale ranging from 1 (styodiglagree) to 5 (strongly agree). For
each belief, respondents were asked to indicateflmeltcome evaluations which were
also measured on a 5-point scale ranging from tLghall important) to 5 (very

important).

Subjective Norms were first measured by two scale items regardiegftinion of
important people in a respondent’s life, rangirairl (strongly disagree) to 5 (strongly

agree). Second, subjective norms (SN) were meddaged on five normative beliefs
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(nb) and corresponding measures of motivation toptp (mc). Each normative belief
was measured on a 5-point scale ranging from an(gly disagree) to 5 (strongly agree).
For each normative belief, respondents were askedlicate their motivation to comply
(the importance of these normative beliefs) onpoi scale ranging from 1 (not at all

important) to 5 (very important).

Perceived behavioral control was first measured by two scale items regardiag th
plausibility of sequestering carbon on forestlafithese 5-point scales range from 1
(strongly disagree) to 5 (strongly agree). Perivehavioral control (PBC) was also
measured based on two control beliefs (cb) andepexd power of the control factor
(pp). Each control belief was measured on a 5tmmale ranging from 1 (strongly
disagree) to 5 (strongly agree). For each cobiebéf, perceived power of the control
factor was measured based on a 5-point scale mfrgim 1 (not at all important) to 5

(very important).



74

Table 3. Theory of Planned Behavior constructsguestionnaire items.

ITEM Adapted From

Behavioral intention (BI)
Bl | plan to use (or continue to use) at least pamyforestland for forest carbon Harland et al. (1999)
sequestration.
Bl; | intent to participate in the forest carbon tragdmarket.
Bls | plan to take (or have already taken) the necgsdaps to use my forestland for ~ Karppinen (2005)
carbon sequestration.
Bl4 | am interested in exploring carbon sequestratigmortunities on my forestland.

Attitude (A)
A1 | feel positively about the possibility of parieiting in carbon sequestration and  Karppinen (2005)

trading on my forestland.
Belief strength (b) x Belief outcome’s evaluationg)
b: In the long term, carbon sequestration and tradargincrease the revenue generatelirancis et al. (2004)
from my forestland.
b, Participating in forest carbon sequestration aading, helps minimize climate
change.
b; Carbon sequestration would improve other forektesaon my land (e.g. scenery,
naturalness, tree quality etc.)
b4 In the short term, carbon sequestration and tgaditi provide increased revenue
from my forestland.

bs The cost of managing my forests for carbon segatgst is too high. Pouta and Rekola (2001)
Subjective norm (SN)
SN; Most people important in my life would approve of participation in forest Karppinen (2005)

carbon sequestration and trading.

SN, Most people important in my life think that | shdydarticipate in forest carbon
sequestration and trading.
Normative beliefs (nb) x Measure of the motivatiorio comply (mc)

nb; Family members believe | should participate irefrcarbon sequestration and Karppinen (2005)
trading Francis et al. (2004)

nb, Forestry professionals and/or forest managemewicagions believe | should
participate in forest carbon sequestration andrigad

nb; Neighbors (adjacent landowners) believe | shoaldigipate in forest carbon
sequestration and trading.

nb, Friends believe | should participate in foresbear sequestration and trading.
nbs Most forestland owners | know are involved in (onsidering) carbon
sequestration on their land.

Perceived behavioral control (PBC)
PBG It is possible to participate in carbon sequesinand trading on my forestland. Karppinen (2005)
Pouta and Rekola (2001)

PBG | think | can manage my forestland for carbon sstpation values.
Control beliefs (cb) x Perceived power of the contl factor (pp)

chy | have the necessary financial resources to mamgderestland for carbon Karppinen (2005)
sequestration. Francis et al. (2004)

ch, The characteristics of my forestland are suitédnidorest carbon sequestration.
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GENERATION OFEXTENDED MODEL CONSTRUCTS

Innovativeness (Innov) in forestland owners was measured with four sitahes which
focused on the adoption of forest management pexcti This series of items aimed to
measure the adoption of management techniquesftatand the importance of
external innovations. Each of the four items wasasured on a 5-point scale ranging
from 1 (strongly disagree) to 5 (strongly agreee(3able 4 for a complete list of

constructs and variables).

Environmental orientation was measured using four biocentric (bio) beliatesnents and
four anthropocentric (anthro) belief statementa/iach respondents were to respond
using a 5-point scale ranging from 1 (strongly grsa) to 5 (strongly agree). The set of
belief statements was reduced to meet constraiitke gnail questionnaire.
Anthropocentric responses were reverse coded pogtys The mean of responses to
each belief statement represented overall enviratatherientation (higher scores

indicated a more biocentric orientation).

Perceived risk (PR) was measured using hazard scales adapted fronurasased in

both forestry and non-forestry related studiessg®ases to the existence of four distinct
hazards (h) related to forest carbon sequestratge measured using 5-point scales
ranging from 1 (strongly disagree) to 5 (strongjyee). For each hazard, corresponding

hazard importance scores (his) measured the imma&rtaespondents place on each
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hazard and were measured on 5-point scales rafrgimgl (not at all important) to 5
(very important). The mean bfx his for each hazard resulted in an overall perceived

risk (PR) score.

Knowledge (Kn) of the behavior was first measured by a self-agphknowledge scale
(Skn) adapted from the literature. Respondentgasked to indicate their agreement
with two statements related to their knowledge anderstanding of carbon sequestration
and trading based on two 5-point scales ranging ftqstrongly disagree) to 5 (strongly
agree). In addition, knowledge was assessed byiesf five true/false questions
related to carbon sequestration and trading. Relpus were asked to indicate their
perception of the statement using a 5-point s@alging from 1 (quite confident this is
false) to 5 (quite confident this is true). Cotnegsponses were assigned a value of ‘1’
and incorrect (or neutral responses) were assignedue of ‘0’. Assigned values were

summed for each respondent to create an overallledge score.

Demographics andland characteristics data was collected in addition to model
constructs in order to provide a respondent pratild generalized characteristics of
forestland belonging to the target population.th& end of the mail questionnaire,
respondents were given the opportunity to provimaments regarding carbon

sequestration and trading on forestland.
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Table 4. Extended model constructs and questiomrtams.

ITEM Adapted from
Innovativeness (Innov)
Innov; | tend to use new forest management techniqueséefy fellow Deshpande et al. (1993)
forestland owners Wang and Ahmed (2004)
Innov, | am able to implement new management strategied by other forestland Jerez-Gomez et al. (2005)
owners.

Innov; | consider ideas about management practices froenreal sources to be  Jerez-Gomez at al. (2005)
critical to the sound management of my forestland.
Innov, | actively seek new forest management practices. urleyd and Hult (1998)
Jerez-Gomez et al. (2005)
Environmental Orientation (EO)

Biocentric beliefs (bio) Vaske and Donnelly (2000)
bio, Forests have value, whether people are presemntor
bio, Forests have as much right to exist as people.
bios Nature has as much right to exist as people.
bio, Wildlife, plants, and people have equal rightfiie and develop.

Anthropocentric beliefs (anth)
anth Nature’s primary value is to provide products usés people. Vaske and Donnelly (2000)
anth, The primary value of forests is to provide timkgmazing land, and
minerals for people who depend on them for they wofdife.
anthy The primary value of forests is to generate maray economic self-
reliance for communities.
anthy Forests are valuable only if they produce jobsiandme for people.

Perceived Risl (PR) (Hazard (h) x Hazard Importance Score (his))

h; I may notice a decrease in revenue from my faedtif | participate in Dowling and Staelin (1994)
carbon sequestration and trading..
h, The price of forest carbon is unpredictable. Bemmand Sallnas (2002)

h; Sequestering carbon may decrease the dollar ety land.
h,Sequestering and trading carbon may prevent me firamaging my
forestland for other values that are important & m

Knowledge of Behavior (Kn)
Self-appraised carbon sequestration knowledge (SKn)
My knowledge of forest carbon sequestration andirignis quite good. Uliczka et al. (2004)
My understanding of the steps required to partieipa forest carbon
sequestration and trading is quite good.

Measured Knowledge (MK)(Correct responses (cr))
cr; Any forestland owner can enter the carbon tradiagket. McFarlane and Boxall (2000)
cr, The largest voluntary carbon market in the USigss@hicago Climate
Exchange.
cry Forest carbon is traded in units called ‘Forbons’.
cry Only softwood tree species are eligible for carbrdits.
crs Forest carbon sequestration and trading can be wdihout a written
management plan.
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METHODS

SAMPLING

Target Population

This research evaluated the intentions of US NIRRews to participate in the
development of forest carbon offsets. Consistetit previous landowner surveys (eg.
Olenick et al. 2005; Butler 2008), forestland oveneith a minimum of 10 acres of land

were included in the target population.

Sampling Frame

A mailing list with addresses and telephone numbes purchased from Martin
Worldwide ™, a mailing list provider. After consinlg with experts in the field of
national forestland owner surveys, mailing listypders were identified as the preferable
source of a reliable sampling frame within the ketdgy constraints of the project.

Martin Worldwide identified forestland owners basedland-use classifications assigned
by the county assessor for tax purposes. If tegrds indicate that the “land use” is
“forest,” the owner of the land is identified a¥arestland owner.” Martin Worldwide’s
database included 91,700 potential forestland osvfr&tionwide) meeting the
specifications of this study. Other providergaveonsidered, but Martin Worldwide

was chosen primarily based on its use of tax rectwrddentify reliable leads.
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Sampling Procedure
Consistent with national surveys of forestland omsri®y the USDA Forest Service,
stratified random sampling was employed to ensdegjaate sample sizes in each of the
three distinct US forest regions (North, South ¥Whekt) (Butler and Leatherberry 2004;

Butler 2008) (Figure 8).
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Figure 8. Distinct forest regions of the Uniteadt®s (USDA 2001).

According to Thompson (1992), samples sizes shioeldetermined by population size,
desired precision, willingness to accept an inadramswer, variance in the data,
anticipated response rate and budgetary constradased on 5% error and a 95%
confidence interval, a sample size of 384 or memequired, regardless of the
population. Questionnaires were mailed to 2948dtband owners (North: n=984;

South: n=982; West: n=983).
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DATA COLLECTION

Questionnaire Development

The content, layout, and design of a mail quesamercan drastically improve or hinder
both the quality of responses and the overall nespoate (Dillman 2007). The
guestionnaire used in this research was develojtedspecial attention placed on clarity
of the posed questions in order to elicit the na@sturate information possible. Once in
draft stage, the questionnaire was reviewed byeyaerts in the field of US private
forestland owners to ensure it was logical, undedble, and consistent with the goals
and objectives of the research project. Afteiahiieviews, the questionnaire was
pretested on six forestland owners (>10 acres) kntovihe researchers. Comments and
critigues were addressed in order to improve tadtgland relevance of the

guestionnaire.

Finally, a pilot survey was conducted using 10Gptial respondents randomly selected
from the mailing list. Using the same mail suragproach outlined below, the pilot
survey provided an indication of response rate @lsag feedback related to
guestionnaire clarity and relevance. The questoarwas shortened from twelve to

eight pages in response to respondent feedback.
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Mail Survey Approach

This study employed a self-administered questiaeres the primary survey instrument.
Questionnaires were delivered via mail and retuinexdpre-paid, pre-addressed return
envelope. The survey procedure included manyegtaments identified by Dillman
(2007) that are thought to improve survey respoates. Approximately three weeks
after the first mailing of the questionnaire, ddal-up questionnaire was mailed. Each
guestionnaire was accompanied by an individuaiped letter outlining the intent of the

study, the importance of feedback, and the righteepotential respondent.

Questionnaire Processing

Returned questionnaires were manually enteredaipimject spreadsheet. Once
guestionnaires were received, the respondentsnesreved from any future mailings. If
a respondent returned more than one completedigueaire, only the first questionnaire
was recorded. All responses remain confidentidl@rly aggregate results are

presented.

Non-response Bias

To examine potential non-response bias, responeerts compared to those that did not
return a questionnaire. A random sample of 50 respondents were telephoned and
asked five questions from the mail survey. Questiwere chosen that could be easily

communicated via telephone and did not requirerskie explanation. Each variable



82
was continuous, allowing for comparison betweenmasusing a t test. Insignificant
results (p>.05) indicate that respondents and espandents were statistically similar.
Non-response bias test questions and t test regeftsas follows:

* How many acres of land do you own? (t value 5 56 .57; p,=.02)
« | actively seek new forest management practiceal(ie = .95; p = .34,5=.04)
* Forests have as much right to exist as peopldevwa1.89; p = .16;,5=.09)

* Nature’s primary value is to provide products uk&dipeople (t value = .56; p = .58;

* How long have you owned your land? (t value = 1p18;.14; pr=-.06)

The sample was also compared based on demogrdyaracteristics listed in the
National Woodland Owner Survey conducted semi-aliybg the US Department of
Agriculture Forest Service. No significant diffaces were found based on income, age

and education.

STATISTICAL ANALYSES

Prior to statistical analyses, data was checkedhiesing or invalid responses, as well as
normality (e.g. skewness or kurtosis). All statstanalyses were performed using SPSS
statistical software. Reliability analysis wasfpemed to ensure that variables were
measuring the same latent construct. OLS regmessid path analysis were used to test
the significance of relationships between modebktmtts. Regression and path analysis

has to been found to be a suitable form of analgssgmilar studies examining
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hypothesized cause-effect relationships (e.g. Be07; Meentemeyer et al. 2008).
Insignificant relationships were removed and regjoass rerun. A path diagram was
plotted with standardize8l values for each relationship and\Rlues describing the

explained variance for each criterion.

Construct Reliability

To test for measurement invariance, SPSS 16 statisbftware was used to perform
reliability analyses on multiple variables usedreasure single constructs. Cronbach’s
alpha values .65 indicated acceptable reliability of constrongasures (Nunnelly
1970). Provided that Cronbach’s alphaem deleted values were less than overall
Cronbach’s alpha values, and corrected item-taiaktations were> .40, reliability was
acceptable. Analyses showed reliability withicleaf the main constructs of the TPB.

See Table 5 for reliability analyses related tchemanstruct.
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Table 5. Construct reliability - core constructshin the Theory of Planned Behavior.

Std  ItemTotal Cronbach Alpha if Cronbach

Concepts and variables Meabev. Correlation Item Deleted Alpha
Behavioral intention (B .8€
Bl1 292 0.9 73 .81
Bl2 270 0.89 77 .79
Bls 260 0.95 .69 .82
Bla 342 117 .65 .85
Attitudes (A) .82
A1 315 1.13 .66 .82
b1 xel 11.49 550 .76 75
b2 x ez 11.24 6.50 .61 .80
bsxes 12.18 551 .69 77
ba xeq 10.85 4.92 .64 .78
bs x es” 11.09 3.62 51 81
Subjective Norms (SN) .84
SNu 325 0.96 A48 .84
SNe 280 0.86 .64 .84
nb1 X mc 8.73 458 .63 .82
nbz x me 941 4.05 .67 .81
nbs x mes 7.09 3.69 73 .80
nbs X mes 784 3.92 .78 .79
nbs X mcs 6.67 3.61 .69 .81
Perceived Behavioral Control (PBC) .67
PBG 3.18 0.89 .62 .67
PBC 3.23 0.89 .64 .66
chi1 xpm 11.72 473 .64 45
chz xppe 1251 5.16 .69 41

@ reverse-coded; see Table 3 for variable descrigtio

Constructs developed as extensions to the TPB alsoetested for construct reliability.
Innovativeness and perceived risk were found tcebable; however, the environmental

orientation (anthropocentric-biocentric continuwohtained two variables that increased
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the overall Cronbach’s alpha if removed. See Télt& a full list of reliabilities for

constructs used in the extended model.

Table 6. Construct reliability - innovativenessyieonmental orientation, perceived risk.

Std  ltemTotal Cronbach Alphaif Cronbach

Concepts and variables Mean Dev. Correlation Item Deleted Alpha
Innovativeness (Innov) .79
Innow1 3.02 0.9 .63 .73
Innovz 3.23 0.91 .63 72
Innovs 3.28 1.06 .54 77
Innova 3.22 1.04 .62 .73
Environmental Orientation (EO)
Biocentric basic beliefs (bio) .86
bio1 447 082 34 93
bioz 3.67 1.35 .87 .75
bios 3.82 1.32 .87 .75
bioa 351 1.37 .80 .78
Anthropocentric basic beliefs (anth) .86
anth 3.18 1.30 .76 .81
anthe 3.23 1.23 .79 .79
anths 2.80 1.18 a7 .80
anthy 206  1.06 54 89
Percieved Risk (PR) .83
h1 x hist 10.25 401 71 .76
h2 x hisz 11.15 4.40 .60 .81
hs x hiss 11.75 4.25 .68 .78
ha x hiss 12.18 441 .64 .79

#removed due to Cronbach alpha if item deletederall’Cronbach alpha
see Table 4 for a description of each variable
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RESULTS

RESPONSHNFORMATION
After accounting for bad addresses, respondenssdeubf the target population, and the
deceased, the adjusted sample size was 2742.alfofat35 completed questionnaires

were returned, resulting in an adjusted respornseofal 5.9%.

RESPONDENTPROFILE

Respondents were asked to provide basic demograptitand characteristic data in
order to allow for further analysis regarding irfhces on behavioral intentions. The
mean acreage size and length of ownership was 267e8 and 25.6 years, respectively.

Respondents reported a mean age of 60.1 yearse(Tabl

Table 7. Respondent descriptors: Acres of foredtlgiears of ownership, and age.

Descriptor Mean Std. Dev. Min Max n
Acres of land 267.6 1186.8 10.0 15,000 429
Years owned 25.6 18.0 1 85 425
Age 60.1 12.6 24 92 409

* One outlier was identified and removed (845,00(ka)

The majority of respondents held forestland inWest and the Northeast (38% and
37%, respectively), were predominantly male (762@ucasian (92%) and non-retired
(56%), and had completed at least a four-year geltegree (four year degree: 30%;

advanced degree: 29%). Income was relatively gwvdistributed across income classes.
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Household income of $50,000-74,999 was reported fmeguently (21%) (Table 8).
Approximately 74% of the respondents lived in thme state as their forestland holdings

and 45 % had a primary residence on their foredtlan

Table 8. Demographic profile of respondents.

Descriptor n %  Descriptor n %
Region Education
West 162 37.6 Less than high school diploma 6 14
Northeast 161 374 High school diploma 107 25.4
South 105 245 2-year assoc. degree/trade school 64 15.2
428 4-year college degree 124 29.5
Gender Advanced degree beyond 4-year degree 120 28.5
Male 315 76.1 421
Female 99 23.9 Household Income
414 Less than $15,000 15 4.0
Retired $15,000 - 34,999 62 16.7
No 232 555 $35,000 - 49,999 52 14.0
Yes 139 323 $50,000 - 74,999 78 21.0
Semi-retired 47 10.9 $75,000 - 99,999 59 15.9
418 $100,000 - 129,999 45 12.1
Race $130,000 - 149,999 17 4.6
American Indian 6 1.5 $150,000 - 199,999 22 5.9
Black / Afr. Amer 13 32 $200,000 or more 22 59
Spanish/Latino 2 0.5 372
Caucasian 376 924
Other 10 2.5

407
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USES OH-ORESTLAND

In addition to measuring land characteristics, tjoesaire items addressed current and
planned uses of forestland. Half of the resporglgrtlicated their desire to leave their
forestland ‘as is’ (50%). Other planned activitgluded some type of timber harvest
(24%), bequest to children or heirs (15%), coll@ttdf non-timber forest products
(NTFP) (9%), and the sale of all or part of theekifand (8%). Nearly half of the
respondents indicated that a timber cruise had beeducted on their forestland (45%),
however, fewer respondents reported that a writtanagement plan was prepared for
their forestland (26%). Few respondents had ftanegtcertified by the Forest
Stewardship Council (FSC) (6%), Sustainable Foydsitiative (SFI) (3%) or American
Tree Farm Systems (ATFS) (8%). Few forestland egvnenaged their forestland for
carbon sequestration (5%) and a slightly highepprtion were unsure about carbon

management on their property (15%).

COMPONENTS OF THETHEORY OFPLANNED BEHAVIOR

The means and standard deviations of the main coemp® in the TPB are shown in
Table 5. The following observations represenestland owners that agreed (either
strongly or moderately) with questionnaire itemated to forest carbon offsets.
Approximately 18% of respondents planned to manlagie forestland for carbon offsets
(B1,=2.92) and 37% reported an overall positive atéttmvards the idea of managing

their forestland for carbon ¢&3.15). However, half of the respondents (50%)ewer
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supportive of exploring carbon sequestration opputies on their land (BE 3.42).
Measures of subjective norms suggested that 3@%nfpbrtant people in their life
would approve of the decision to manage for caf®h=3.25), but only 9% suggested
that these important people would encouraged tloedo so (SN=2.80). With regards to
perceived behavioral control, 30% of the resporglbatieved it was possible to

participate in carbon sequestration and tradinthem forestland (PBG-3.18).

COMPONENTS OF THEEXTENDED M ODEL

The means and standard deviations of the extermlaganents of the model used in this
research can be found in Table 6. Results shai22% of respondents claimed to use
new forest management techniques before theimdioestland owners, 38% are able to
implement new management strategies used by athestland owners, 40% considered
ideas about management practices from externatesto be critical to the sound
management of their forestland, and 38% activelighbnew forest management
practices. Over half of the respondents (58%) ntepamore biocentric than

anthropocentric views regarding environmental dagaon.

The majority of respondents did not perceive righsvant to managing forestland for
carbon offsets. Very few respondents agreed \ihptresence of risks such as reduction
in revenue from forestland (8%), the unpredictadrlee of carbon (24%), decreased

value of land (11%) or prevention of managing fdessl for other values (20%).
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Overall, respondent knowledge, based on answdraddalse questions, was quite low.
Nearly half (49%) failed to answer a single trulséaquestion correctly, 14% were able
to answer one question correctly, 16% were abémswer two questions correctly, 16%
were able to answer three questions correctly 68advere able to answer four questions
correctly. None of the respondents were able teectly answer all five true/false

guestions.

RELATIONSHIPSWITHIN THE EXTENDED M ODEL

As shown in Table 9, TPB constructs correlatechasrized by Ajzen (1991). Attitudes
subjective norms and perceived behavioral conachéad large positive effects on
behavioral intentions to manage forestland for carbffsets (Pearson’s correlation = .65,

.50, and .59, respectively).
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Table 9. Correlations between constructs explgittie intention to participate in carbon
Pearson’s coimlatoefficients and number of

sequestration and trading (BI).

observations.

BI A SN PBC Innov EO Perc. Risk
BI 1.00
A .65** 1.00
n=384
SN 50%* .60** 1.00
380 380
PBC 59** .69** A0 1.00
390 382 380
Innov A0** 32%* 21%* 29%* 1.00
396 379 375 385
EO A7+ .28** 23 3% .05 1.00
391 377 373 382 391
Perc. Risk -11* -13* -.12* -.02 .02 -.15%* 1.00
387 381 379 385 381 380
Knowledge -0.03 13 -.12* A7 A1 -.002 .03
395 376 373 386 388 380 377

** Significant at p<0.01; * Significant at p <0.05

Regression analyses were performed consistenthygibthesized relationships within

the extended TPB (Figure 9). Insignificant preadlistwere removed and the regressions

rerun as necessary (Figure 10). All direct effext behavioral intentions were found to

be significant with the exception of perceived {8k -.01; p=.74). Hypothesized direct

effects on attitudes and subjective norms werefalsod to be significant. The effect of

perceived risk on perceived behavioral control magynificant = -.01; p=.81) as was

the effect of knowledge on perceived rigk (03; p=.52) (fail to suppokHi8).
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Figure 9. Extended Theory of Planned Behavior m(wih significant and
insignificant relationships)

Direct effects explained a substantial amount ofawee within the criterion (behavioral
intentions) (R=.53). Perceived behavioral control was found teetthe largest
standardized coefficienp£.32), followed by attitude$€.29) and subjective norms
(B=.14) (in support oH1, H2 andH3). Innovativeness also had a significant coeffitie
of B=.20 (in support oH4). Knowledge had a significant negative effecbehavioral

intentions p= -.13) (partial support fad7). Hypothesized predictors of attitudes
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resulted in a coefficient of determination dERL8. More innovative forestland owners
tended to have a more positive attitude regardangan sequestratiof£.30) (in support
of H4). Similar positive relationships with attitudesne found for environmental
orientation =.25) (in support oH6) and knowledgepE.11 (partial support fafd7). As
hypothesized, perceived risk negatively influenatdudes in the extended modp(-

.11) (partial support fol5).

Coefficients of determination were relatively loar Subjective norms and perceived
behavioral control given that only one predictosvi@und to be significant for each.
Innovativeness positively influenced subjectivemsi3=.21; R=.04). Similarly,

knowledge positively influenced perceived behavioomtrol (3=.17; R=.03).
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Figure 10. Final extended Theory of Planned Bedrawiodel (only significant
relationships).

Additional regression analyses were used to determmediation by model constructs.
Following Baron and Kenny (1986), mediation is detd by comparing standardized
coefficients and significance between direct efféptredictor to criterion) before and
after the addition of a potential mediator. A reeld significant direct effedt with the
addition of a mediator indicates partial mediatigninear-zero or insignificarf

indicates full mediation.
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Attitude was found to fully mediate the relationsbietween perceived risk and
behavioral intentions. With other constructs reeth\the direct effect of perceived risk
on intentions [{=-.11; p=.03) decreased and became insignifiganO(; p=.77) with the
addition of attitude to the model. Attitude pditianediated the relationship between
innovativeness and intentions (direct eff@et:40; p<0.001, with attitudg=.22;
p<.001). Attitude was found to fully mediate tleationship between knowledge and
behavioral intentions (direct effe@=-.03; p=.59, with attitudei=-.11; p=.05). The
relationship between innovativeness and intentweas also partially mediated by
subjective norms (direct effedi=.40; p<0.001, with subjective nornfs:.31; p<.001).
Perceived behavioral control fully mediated thatiehship between knowledge and
intentions (direct effecy=-.03; p=.59, with perceived behavioral contfiz#:.14;

p=.001).

DISCUSS ON

This research investigated intentions of US NIPfRew to manage their forestland for
carbon offsets. The Theory of Planned Behaviaplied as a theoretical frame of
reference and allows the researcher to identifgtrants associated with owners that
influence these behavioral intentions. Despite @%ie mail survey respondents

reporting a lack of current experience with carsequestration practices, 50% were
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interested in exploring carbon offset opportunibestheir forestland. Given the vast
area of forestland owned by non-industrial forestlawners in the US, a significant

opportunity for domestic carbon sequestration ide.

When applied to behavioral intentions to partiogiatforest carbon sequestration and
trading, the core constructs of the TPB acted esrithed by Ajzen (1991). Attitudes,
subjective norms, and perceived behavioral comach positively influenced these
intentions (p<.001). Perceived behavioral corttiand the strongest relationship with
behavioral intentions, suggesting that forestlawdears having the perception of
necessary resources (finances and land charaict®yisnd ability to manage for carbon
offsets generally reported higher intentions tesdo Typically, within the TPB, attitude

is the strongest predictor of intentions (e.g. Kampn 2005). Perhaps the overall lack of
familiarity with carbon sequestration and tradimgrpts forestland owners to focus on
the practicality of carbon offsets with regardhe availability of necessary resources.
Indeed, knowledge regarding carbon sequestratisitiyaly influenced both attitude and
perceived behavioral control. However, this eff@as stronger with perceived
behavioral control, suggesting that increasing Kedge regarding the practice positively
influences the forestland owner’s perception ofrteeessary personal resources and
ability to carry out the practice. Carbon sequegin and trading is a relatively
uncommon practice in the US, however, as climagagh mitigation strategies continue

to develop and emission reduction legislation pesges, familiarity and knowledge
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regarding the practice will undoubtedly increasthimithe target population. According
to model results, the positive influence of knovgean attitude and perceived
behavioral control may, in turn, positively inflmmbehavioral intentions. However, at
time of sampling, more knowledgeable respondemtsrted lower intentions to sequester
carbon on their forestland. This relationship sgig that forestland owners with
knowledge of the practice may have also understioaidthe state of the carbon offset

market presented an unattractive investment oppibytat time of publication.

Subjective norms, although a significant predicbintentions in this case, had less
influence on behavioral intentions than attitudd parceived behavioral control. As
noted, forestland owner knowledge influenced thiedawo constructs. The current
research does not show a similar relationship bEtvkeowledge and subjective norms.
Given that subjective norms refer to perceived rative pressures rather than personal
attitude, personal knowledge of the practice iskehy} to influence the presence of these
pressures. Therefore, rather than a direct effecubjective norms, it is likely that
knowledge held by important individuals in the fettand owner’s life would be more
impactful in the current model. Knowledge of ‘imamt individuals’ was not measured
in the current research but it can be speculatat] #s with knowledge held by forestland
owners, knowledge held by important individualsl wévelop along with opportunities

for carbon sequestration arising through mitigastmategies and legislation.
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Innovativeness had a significantly positive infloeron attitudes and subjective norms, as
well as intentions regarding carbon offsets. Tlamagement of forestland for carbon
offsets aligns with the classic definition of ‘inragion’. Similarly, forestland owners
currently managing, or interested in managing,docarbon offsets can be considered
‘early adopters’ (or perhaps the ‘early majorityfjowing a high degree of innovativeness
(Rogers and Shoemaker 1971). There was a digtositive relationship between self-
appraised innovativeness and attitudes/intentielaged to carbon offset generation,
suggesting that those forestland owners with atysif early adoption and/or
implementation of new practices are more likelyitw the carbon offset ‘innovation’ as
a positive opportunity and plan accordingly. ldiéidn, the positive relationship
between innovativeness and subjective norms agvgeprevious studies of innovation
diffusion (Gatignon and Robertson 1985; Mahajaal €1990; Moore and Benbasat
1991; Rogers 1983). Given that innovative indialdurecognize normative influences as
valuable sources of new ideas and practices, seBalh the current study confirm that
subjective norms tend to have a stronger posififeeteon intentions in more innovative
forestland owners. Therefore, as commonly notingtle adoption of innovations,
management of forestland for carbon offsets wilhii@e readily adopted by a segment
of early adopters and the early majority as opptsdie late majority and laggards. As
suggested by Rogers (1962), the late majority agddrds tend to be ‘suspicious’ of
innovations, as is illustrated by comments madedige forestland owners reporting low

innovativeness and minimal interest in managing floeestland for carbon offsets:
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“I do not believe that sequestration will help dite change or make me

any money. | don’t want the government making sieais about my

land.” - Tennessee landowner (40 acres)
Conversely, forestland owners reporting innovateraencies often provided positive
insights regarding carbon offset opportunities:

“Sequestering carbon promotes better forest managepnactices and

opportunities for added revenue. The environmergakfits are a bonus.”

- Vermont landowner (50 acres)

As hypothesized, environmental orientation poskyivefluenced attitudes regarding
carbon offset management, suggesting that thosstfand owners with a more
biocentric value orientation formed more positivéades regarding the prospect of
managing forestland for carbon offset generatiGiven the presence of an emerging
post-material (or post-industrial) society in whechiocentric orientation regarding
forests and the natural environment is becomingemaommonplace (e.g. Steel and
Lovrich 1997; Tarrant and Cordell 2002), attitudegarding pro-environmental practices
such as carbon offset generation may become inogdagositive over time. More
biocentric individuals tend to be distanced frorat&iinen’s (1987) materialism
typology, and are more closely linked to a humanmsysticism-primitivism continuum,
therefore, the current findings seem logical irt tha influence of environmental
orientation on attitude discounts purely monetargnaterialistic motivation; a

motivation commonly less emphasized by NIPF owf@ennis 1989).
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CONCLUSONS

The Theory of Planned Behavior provided a theoaéframework that adequately
explained intentions of US private forestland overterparticipate in carbon
sequestration and trading on their forestland. uResuggest that one’s perceived
behavioral control was most influential on thedemtions, more so than attitudes and
subjective norms. It is posited here that thetkohiknowledge regarding carbon offsets,
as reported by respondents, prompts them to place emphasis on having the
necessary resources or ability to manage theirfiancarbon rather than attitudes
towards the behavior which may be dependent upoilifaity. The extended model
illustrated this relationship between knowledgéiwate and perceived behavioral
control. Similarly, innovativeness tended to pesily influence attitudes, subjective
norms and intentions related to carbon sequestradigning with innovativeness theory.
Carbon management can be considered a pro-envirdahaetivity based on the
benefits the practice provides to the environmekdcordingly, respondents with a more
biocentric environmental orientation tended to holoke positive attitudes about carbon
sequestration and trading. Overall, the core caorapts of the TPB, as well as the
constructs added in the extended model, explai@éal & the variance measured within
behavioral intentions of private, non-industrialdstland owners to sequester and trade

carbon on forestland.
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Few forestland owners were currently managing tioegstland for sequestered carbon;
however, over half were interested in the prospé&tie policy and timber supply
implications relevant to this research relate ®ittentification of forestland owner
characteristics that influence intentions to pgéte in an innovative forestry practice.
In particular, the effect of knowledge on attitudeggested that the provision of
educational materials for forestland owners throaggociations, academic institutions,
and government agencies may lead to positive d&gand increasing perceived
behavioral control regarding carbon sequestratmahteading. Given that knowledge of
the practice is quite low, informing these forastlaowners will be key if domestic

forests are to become a component of a multifacdtethte change mitigation strategy.
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LIMITATIONS

This research measured intentions of US privatesttand owners to participate in

carbon sequestration and trading. Given that &awstive list of these owners was not
available, a mailing list was purchased which ideldi a random selection of owners with
defined parameters. List coverage was unequatadJ8 states; therefore, care should
be taken when making generalizations to the tgrgptilation based on findings from

this research. Overall, familiarity with the sutijenatter was relatively low resulting in
frequent ‘neutral’ responses to questionnaire iteiewever, sufficient non-neutral
responses allowed for statistical analyses. Thenass of the subject matter addressed in
the questionnaire, coupled with the length of thesgionnaire, may have affected

response rate.
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ABSTRACT

Leading climate change experts within the inteoral scientific community support the
use of forest carbon sinks as a climate changeyatibn tool. Functioning regulatory
and voluntary carbon offset frameworks within theitdd States recognize forest offsets
with varying levels of stringency. Emerging carbemission reduction legislation
outlines a regulatory cap-and-trade system withviprons for significant domestic
forest-related offsets. Given the opportunity forest carbon offsets in the US, there
exists minimal enquiry regarding the attitudes ¥ate non-industrial forestland owners
regarding the management of their forestland foba@a sequestration and trading. The
current research employs a nationwide survey adsfteind owners and investigates the
effect of land characteristics, land use planniagd demographics on non-industrial
private forestland (NIPF) owners’ attitudes towartlsese carbon sequestration
opportunities. Overall, only 37% of respondentsd haositive attitudes regarding the
management of their forestland for carbon sequéstrand trading. Results suggest that
acreage size and absentee ownership tended tavedgatfluence attitudes while plans
to harvest timber, plans to bequeath to heirs, ethecation level positively influenced

attitudes.
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INTRODUCTION

Forestland characteristics and owner demographécescammonly used to predict forest
management practices (e.g. Binkley 1981; Pattanayak2002; Kilgore et al. 2008).
However, the literature lacks studies applying ¢heeasures in the context of forest
carbon sequestration and trading. The scientiffaraunity suggests that global warming
is indeed occurring and will require a multifacetetiigation strategy

(IPCC 2007; Oreskes 2004). Given the enormousnpial of global forests to sequester
atmospheric carbon, it is suggested that foresisldibe part of this strategy (IPCC
2000). Proposed emissions reduction legislatiahénUS (both thémerican Clean
Energy and Security Act and the more recently draftédherican Power Act) currently
includes provisions for significant domestic carlwifsets generated by forest carbon
sequestration (WRI 2009). Forest carbon offsedsabso included in numerous
regulatory and voluntary emissions trading framewavithin the US, such as the
Regional Greenhouse Gas Initiative (regulatory) #wedChicago Climate Exchange

(voluntary) (RGGI 2009a; CCX 2009b).

Approximately 63% of the forests in the US are ai@ly owned, the majority of which is
owned by non-industrial owners (Butler and Leatkenp2004). It has been suggested
that these non-industrial private forestlands b@tome key players in any climate
change mitigation strategy involving increased sb@arbon stocks (Alig 2003; Birdsey

et al. 2000). Given that attitudes towards altivedorest management practices have
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been shown to be influenced by land characteridaosl use planning, and landowner
demographics (Schaaf et al. 2006; Kaetzel et &9p@& similar investigation is

warranted in the realm of forest carbon offsets.

The current research examines attitudes of US Nilters regarding emerging carbon
sequestration and trading opportunities by exargittie effects of the following on
attitudinal clusters (respondent groups definegdsitive or negative attitudes):

1. Land characteristics (acreage size, forest covemgoship tenure, absentee
ownership, and certification).

2. Land use planning (plans to harvest timber, salllJand bequeath land to heirs).

3. Demographics (age, gender, income, education, gpbgr region, and retirement
status).

THEORETICAL BACKGROUND

FORESTLAND CHARACTERISTICS

Sze of Landholdings

A commonly held belief exists that forestland ovenetth larger parcels of land will be
more willing to practice forestry (Binkley 1981The literature suggests that the size of
landholdings positively affects forest managemeatitices (Boyd 1984; Greene and
Blatner 1986), intentions to harvest (Hyberg andtiidmsen 1989; Pattanayak et al.

2002; Conway et al. 2002), and willingness to resbfStraka and Doolittle 1988). The
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amount of forest stock available on a parcel ofllsnalso thought to influence intentions
to participate in forest management schemes (Dergd9; Dennis 1990; Kuuluvainen et
al. 1996). While Kline et al. (2000) suggested tha size of landholdings negatively
influences willingness to accept incentive paymént®rgo harvesting, Jacobson
(2002b) found no relationship between the sizanfiholding and ecosystem
management participation. However, Kilgore e{2008) suggested that the size of
landholdings positively correlated with willingnessenroll in a forest stewardship
program. These findings are particularly interegtonsidering the increasing
parcelization of non-industrialized private fore@ampson and Decoster 2000). The
literature suggests that increasing parcelizatiag neduce domestic forest resource
availability over time (Amacher et al. 2003). Adtigh much of the evidence suggests
the contrary, Kline’s (2000) findings are partialyacompelling in the context of carbon
sequestration and trading.

H1: Owners of larger landholdings will have mosgative attitudes towards
carbon sequestration and trading.

Forest Cover

Typically, domestic softwood forests are more istealy managed than hardwood
forests. Additionally, hardwood forests are mavenmonly converted to softwood
forests than the opposite conversion (Alig et 889). It has been estimated that
softwood reforestation and afforestation will irese in response to climate change

mitigation strategies aiming to increase foresaaneenhance productivity of existing
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forests (Alig et al. 1997). The turbulent markat $oftwood logs may incentivize
owners to seek alternative income streams from thestland (Alig et al. 2002).
However, the demand for softwood species for useviariety of wood products
typically exceeds that of hardwood species by vekraynes 2002) and, therefore,
provides competing streams of income that may detestland owners from carbon
sequestration activities.

H2: Forestland with increasing softwood cover wegatively influence attitudes
of forestland owners towards carbon sequestratidrirading.

Length of Ownership

Ownership tenure has been shown to have littleetfe traditional forest management
activities of NIPF owners (Germain et al. 2007)owéver, ownership tenure has been
found to positively correlate with enroliment irrést conservation programs (Kaetzel et
al. 2009). A study of eastern US forestland oweusd that newer owners may not
have had the time to formulate strong attitudesiatahtions regarding land management
and protection (Rickenbach and Kittredge 2009).nt#ham and Curtis (2007) suggested
that newer owners often have less knowledge reggfdrest management practices and
alternative management schemes.

H3: Newer forestland owners will have more negaattitudes towards carbon
sequestration and trading.
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Absentee Ownership

Absentee owners tend to be less motivated to maaadjer protect their forestland than
owners with permanent residences on their foregt{Romm et al. 1987; Novais and
Canadas 2010; Rickenbach and Kittredge 2009; Sehadf 2006). Close proximity of
forestland owners to their forestland often createsental connectedness and motivation
to participate in forest conservation activitieafMHerzele and Van Gossum 2009).

H4: Absentee ownership will negatively influend¢gtades towards carbon
sequestration and trading.

Forest Certification

The certification of forestland involves many oétbame steps required to manage
forestland for carbon offset production (CCX 2009B)pth require inventories and the
development of a management plan that outlined-séiod long-term management
strategies. Given that forestland owners famwidh the forest certification process tend
to be more knowledgeable regarding conservatiorsasthinable forestry issues (Leahy
et al. 2008), it seems likely that forestland ovensith certified forestland would hold a
more positive attitude regarding the prospect afiaging forestland for carbon offsets.

H5: Forestland owners with certified forestlanddhmore positive attitudes
regarding carbon sequestration and trading.
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LAND USEPLANNING

Plans to Harvest Timber

Revenue derived from timber harvest often takesgatence over other forest
management opportunities. Forestland owners coadewith short- to medium-term
financial benefits from timber harvest are oftesslenterested in participating in
conservation based management of forestland tluee tinterested in long-term timber
values (Langpap 2006). Given that current carbreditschemes provide disincentive to
the harvest of forest products and current carbimep are at record lows (Taylor 2010),
forestland owners may see little reason to for@gbéer harvest and accept the risk of an
unstable carbon offset market or other conservdiased management practices with
longer-term returns (Uliczka et al. 2004). Owneith plans to harvest have been found
to require higher rates of compensation to forgwdsting (Kline et al. 2000).

H6: Forestland owners with plans to harvest timtiérhold less positive
attitudes regarding carbon sequestration and gadin

Plansto S|

The prospect of engaging in alternative forest rganeent (e.g. conservation forestry)
tends to become less desirable if owners planltalser part of their forestland holdings
(Kendra and Hull 2005; Finley and Kittredge 200&Rready to sell” owners represent

approximately 23% of the family forestland in th8 @nd tend not to set management
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objectives for their land; especially objectivequiing significant resources (e.g.
financial, planning, commitment) (Butler et al. Z00 Royer (1985) found that forestland
owners planning to sell their forested land witthia next 20 years were less likely to
invest in post-harvest reforestation.

H7: Forestland owners with plans to sell theidlavill hold more negative
attitudes regarding carbon sequestration and tgadin

Plans to Bequeath Land to Heirs

A landowner’s willingness to bequeath forestlanduee by future generations is
potentially important to both timber supply and tonber values offered by forests
(Royer 1985; Amacher et al. 2003). As bequestcathe future contiguity and size of
forest landholdings, it is important to measuregbtential effect of bequests on current
and future forest management practices. This blgrig quite important to the literature
considering that many NIPF owners in the US hatleeereached or are nearing
retirement (Alig et al. 1990). Any bequest deaisiovill clearly influence future land use
decision-making. As noted by Hultkrantz (1991 eirs have similar preferences as
their parents, bequests may actually be more irapbtb long term forest investment
than government incentives. Willingness by &$tiand owner to bequeath their
forestland tended to be positively influenced hwrgbage prices and absentee ownership
and negatively influenced by landholding size (Capwt al. 2002; Amacher et al. 2002).

H8: Increasing intentions to bequeath forestlanitineigatively influence
attitudes regarding carbon sequestration and tgadin
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DEMOGRAPHICS

Age

Increasing age of forestland owners has been ftmndgatively affect forestland
investment behavior (e.g. reforestation) (Romm.€1$87). However, age has been
found to be a positive predictor of willingnessNiPF owners to accept incentive
payments to forgo harvesting for benefits suchadstat protection (Kline et al. 2000),
interest in forest conservation projects (Van Heramd Van Gossum 2009), and
importance placed on environmental certificatiohdmpson et al. 2010). This positive
relationship could be explained by the diminishilegire of aging forestland owners to
harvest timber in favor of less intensive managearoptions (Favada et al. 2009).

H9: Older forestland owners will hold more postiattitudes regarding carbon
sequestration and trading.

Gender

There are numerous studies suggesting that woneemarre likely to hold positive
attitudes regarding forest conservation and reggioer practices (Agarwal 2009),
certification (Ozanne et al. 1999; Thompson e2@l0), carbon offset practices
(MacKerron et al. 2009) and daily environmentatigrfidly behaviors (Tindall et al.
2003). Women are also more likely to express greaincern for the environment

(McFarlane and Hunt 2006).
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H10: Female respondents will hold more posititeates regarding carbon

sequestration and trading.

Income

As noted by Alig et al. (1990), the personal wealtliorestland owners is thought to
influence the extent to which non-timber benefits managed as leisure goods. In other
words, landowners with greater economic means are ifikely to manage their
forestland for non-timber benefits that do not rssegily provide economic gains. Other
studies have found that increasing wealth of ftmaegtowners may decrease intentions to
harvest timber (Hyberg and Holthausen 1989; Deh®89; Dennis 1990), increase
intentions to participate in afforestation/refoegigtn (Straka and Doolittle 1988; Hyberg
and Holthausen 1989; Conway 1998), and increadmgviess to accept payments to
forgo timber harvesting (i.e. ecosystem servickiné et al. 2000). Although regional
surveys of forestland owners (e.g. southern USGaddornia) suggest that wealth may
actually decrease willingness to participate insgmmation activities (Royer 1985; Romm
et al. 1987), the majority of the literature sugpdhe following:

H11: Increasing income will positively influencttitudes towards carbon
sequestration and trading.

Education

Education has been shown to significantly influemtentions to actively manage

forestland (Boyd 1984; Green and Blatner 1986; xhf89; Dennis 1990).
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Specifically, increasing education levels positwvgifluenced the likelihood of
participating in reforestation (Straka and Doddittl988), conservation activities (Van
Herzele and Van Gossum 2009) and certification fanmg (Thompson et al. 2010).
Kline et al. (2000) found education to be a posifwedictor of willingness of NIPF
owners in Oregon and Washington to accept inceipi@yenents to forgo harvesting for
habitat protection.

H12: Increasing education will positively influenattitudes toward carbon
sequestration and trading.

Geographic Region

Given the marked differences in resource dependandyavailability, environmental
orientation, and forest characteristics, it is ogable to expect differences in attitudes
towards alternative forest management by foresttamaers among US regions
(Rickenbach and Kittredge 2009; Nie 1999; Schaaf.2006). Specifically, residents
within the western region of the US (Figure 11)dém favor proenvironmental actions
that carry financial burden more so than thoséénorthern or southern regions

(Nie 1999; Hays 1991)

H13: Western forest owners will tend to have marsifve attitudes regarding
carbon sequestration and trading than owners freNbrth and South.

Retirement

Studies have observed a decline in the importatameg@ on income generation by retired

NIPF owners. Retired owners often value the imgrae of stewardship and land
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enjoyment more so than economic benefit (e.g. Haygst al. 1988; Bliss and Martin
1989). Similar to trends noticed with age, oldmettland owners tend to become less
interested in timber harvesting activities and rhaynore open to pursue non-timber
values from their forestland (Kline et al. 2000;nMderzele and Van Gossum 2009).

H14: Retired forestland owners will hold more psitattitudes regarding carbon
sequestration and trading than semi- and non-detiveners.

OPERATIONALIZATION OF VARIABLES

In order to measure attitudes of forestland ownegarding carbon sequestration and
trading on their forestland, the current researableys measures of attitude consistent
with the Theory of Planned Behavior (Ajzen 199Epr example, if the behavior is to
participate in carbon sequestration and tradintpogst, an attitude might be measured,
in part, by a salient belief that forest carborsef§ actually help in the fight against
climate change. Thattitude construct (A) is measured with questionnaire iteetsted

to salient beliefs (b) regarding carbon sequestration, combined astibjective
evaluation (e) of the belief's attributen(denotes the total number of salient beliefs). In
the current research, salient beliefs were measuitbdb-point agreement scales from 1
(strongly disagree) to 5 (strongly agree). Subjeatvaluations were measured with 5-

point scales from 1 (not at all important) to Srivenportant). See Table 10 for a list of

n
salient belief questionnaire items measuring aétu A :z (be)
i=1
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METHODS

SAMPLING

Target Population

This research investigated antecedents of attithdlesby US NIPF owners regarding
carbon sequestration and trading. Consistent pvegkiious landowner surveys (eg.
Olenick et al. 2005; Butler 2008), forestland oveneith a minimum of 10 acres of land

were included in the target population.

Sampling Frame

A mailing list with addresses and telephone numbes purchased from Martin
Worldwide, a mailing list provider. After consuig with experts in the field of national
forestland owner surveys, mailing list providergevielentified as the preferable source
of a reliable sampling frame within the budgetaoypstraints of the project. Forestland
owners were identified based on land-use classifics assigned by the county assessor
for tax purposes. Martin Worldwide’s databasduded 91,700 potential forestland

owners (nationwide) meeting the specificationshig study.
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Sampling Procedure
Consistent with national surveys of forestland omsri®y the USDA Forest Service,
stratified random sampling was employed to ensdegjaate sample sizes in each of the
three distinct US forest regions (North, South ¥Whekt) (Butler and Leatherberry 2004;

Butler 2008) (Figure 11).
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Figure 11. Distinct forest regions of the Unitddt&s (USDA 2001).

According to Thompson (1992), samples sizes shioeildetermined by population size,
desired precision, willingness to accept an inara@mswer, variance in the data,
anticipated response rate and budgetary constrada@sed on 5% error and a 95%
confidence interval, a sample size of 384 is reglregardless of the population.
Questionnaires were mailed to 2949 potential redpots nationwide (North: n=984;
South: n=982; West: n=983) in addition to the 10@sjionnaires mailed during the pilot

survey.
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DATA COLLECTION

Questionnaire Development

The content, layout, and design of a mail quesagencan drastically improve or hinder
both the quality of responses and the overall nespoate (Dillman 2007). The
guestionnaire used in this research was develojtadspecial attention placed on clarity
of the posed questions in order to elicit the nagsurate information possible. Once in
draft stage, the questionnaire was reviewed byréxpethe field of US forestland
owners to ensure it was logical, understandable cansistent with the goals and

objectives of the research project.

After initial reviews, the questionnaire was prétedson a sample of forestland owners
known to the researchers. Comments and critiqees addressed in order to improve

the clarity and relevance of the questionnaire.

Finally, a pilot survey was conducted using 10@ptal respondents from the mailing
list. Using the same mail survey approach outlineldw, the pilot survey provided an
indication of response rate as well as feedbachkaelto questionnaire clarity and
relevance. The questionnaire was shorted fromveviel eight pages and minor changes

were made to some questionnaire items in responsspondent feedback.
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Mail Survey Approach

This study employed a self-administered questiaeres the primary survey instrument.
Questionnaires were delivered via mail and retuinexdpre-paid, pre-addressed return
envelope. The survey procedure included manyegtaments identified by Dillman
(2007) that are thought to improve survey respoates. Approximately three weeks
following the first mailing of the questionnairefalow-up questionnaire was mailed.
Each questionnaire was accompanied by an indiviglagjned letter outlining the intent

of the study, the importance of feedback, and itiies of the potential respondent.

Questionnaire Processing

Returned questionnaires were manually enteredaipimject spreadsheet. Once
guestionnaires were received, the respondentsnesreved from any future mailings. If
a respondent returned more than one completedigueaire, only the first questionnaire
was recorded. All responses remain confidentidl@rly aggregate results were

presented.

Non-response Bias

To examine potential non-response bias, responeerts compared to those that did not
return a questionnaire. A random sample of 50 respondents were telephoned and
asked four questions from the mail survey. Eaaiable was continuous, allowing for

comparison between samples using a t-test. Irfgignt results (p>.05) indicate that
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respondents and non-respondents were statistgiaiilar. No significant differences

were found.

The sample was compared to demographic charaatsriisted in the National
Woodland Owner Survey which is conducted semi-aliybg the US Department of
Agriculture Forest Service. No significant diffaces were found based on income, age,

and education.

STATISTICAL ANALYSES

Prior to statistical analyses, data were checkedhfsesing or invalid responses, as well as
normality (e.g. skewness or kurtosis). All statstanalyses were performed using SPSS
statistical software. A K-means cluster analysigealed two attitude clusters (negative
and positive) based on mean attitude scores defigadsix salient belief questionnaire
items (Table 10). Negative and positive attitullsters were found to be significantly
different (t value=23.40; p<0.001). Using t-ge&tontinuous variables) and chi-square
tests (categorical/dichotomous variables), clusitene compared based on land
characteristic, land use planning, and demograpdriables. Findings were considered

significant at p<0.05.

Construct Reliability

To test for measurement invariance within salieslielis (attitudes), SPSS 16 statistical

software was used to perform reliability analys€sonbach’s alpha values .65
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indicated acceptable reliability of construct measyNunnelly 1970). Provided that
Cronbach’s alph# item deleted values were less than overall Cronbach’s alphaegal
and corrected item-total correlations were40, reliability was acceptable. Each
measure of beliefs related to attitude was founbatce sufficient item total correlation

and did not lower the overall Cronbach Alpha (.83ble 10).

Table 10. Construct reliability fattitude regarding carbon sequestration and trading.

Cronbach
Std ItemTotal Alphaif ltem Cronbach
Questionnaire Items Meafev. Correlation Deleted Alpha
Attitudes .82
| feel positively about the 315 1.13 .66 .82

possibility of participating in
carbon sequestration and
trading on my forestland.
In the long term, carbon 11.49 5.50 .76 75
sequestartion and trading can
increase the revenue generated
from my forestland.
Participating in forest carbon 11.24 6.50 .61 .80
sequestration and trading helps
minimize climate change.

Carbon sequestration would improv&2.18 5.51 .69 a7
other forest values on my land.
In the short term, carbon 10.85 4.92 .64 .78

sequestration and trading will
provide increased revenue from my
forestland.
The cost of managing my forests for11.09 3.62 .51 .81

carbon sequestration is too hi§h.

®reverse-coded.
*salient beliefs listed here are multiplied by sdijve evaluations (not at all important / very orant)
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RESULTS

RESPONSHNFORMATION
After accounting for bad addresses, respondenssdeubf the target population, and the
deceased, an adjusted sample size of 2742 wasroedfi A total of 435 completed

guestionnaires were returned resulting in an agljustsponse rate of 15.9%.

CLUSTERANALYSIS

A cluster analysis based on salient belief questige items revealed two distinct
attitude clusters with significantly different ctas centers (t value = 23.40; p<.001). The
negative cluster (n=195; 51%) had a cluster cesftér38 and the positive cluster
(n=189; 49%) had a cluster center of 12.78 (Tal)e Respondents with completely
neutral attitudes (neither negative nor positiegarding carbon sequestration and
trading would have overall attitude scores of 8.other words, if neutral scores were

recorded for each question in Table 10, the resuliverall attitude score would be 8.

Table 11. K-means cluster analysis basedtttude construct.

Cluster Center n t-value  p-value
Attitude
Negative 7.38 195 23.40 <.001
Positive 12.78 189

* A neutral attitude scores would be 8.0
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LAND CHARACTERISTICS

Of the forestland characteristics measured, acreiageand absentee ownership were
found to be significantly different between clustein support oH1, individuals in the
negative attitude cluster tended to own more 1&nd399.1 acres) compared to the
positive attitude cluster (M=172.8 acres) (t vatue.65; p=.05), however, the effect size
was small (rpb=.09) (Table 12). In supportf, individuals in the negative attitude
cluster tended to be absentee owners (60%) mdieasdhose in the positive cluster
(50%) (> = 4.09; p=.04; Cramer's V=.10) (Table 13). Thesere no significant
differences between clusters based on: (a) Owipetshure (years), t value = 0.57,
p=.57; (b) Forest coverage (% cover), t value=-1pt625; and (c) Forest certification

(yes/no)y? = 0.74, p=.39.

Table 12. The effects of land characteristic andagraphics on attitude clusters.

Attitude Cluster$
(1) Negative (2) Positive

Cluster (n) 195 189

Cluster % 51% 49% t-valuep-value rp,n  Hypothesi:
Acres of land 399.1 172.8 1.65 .05 .09 support H1
Ownership Tenure 25.7 24.7 0.57 57 .03 n/s
Forest Coverage 74.7 77.7 -1.16 .25 .06 n/s
Age 60.5 59.1 1.10 27 .06 n/s

LAND USEPLANNING
Plans to harvest timber and plans to bequeatht@hdirs were both found to be

significantly different between clusters. Forestlaawners in the positive attitude cluster
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tended to more frequently have plans to harvedigmi30%) as compared to those in the
negative attitude cluster (220/9()2#4.04; p=.04) (fail to suppoH®6). Similarly,
forestland owners in the positive attitude cluglanned to bequeath their land to heirs
(20%) more frequently than those in the negatitieude cluster (10%)f=6.60; p=.01)
(fail to supportH8). Both significant differences had small effeeges (Cramer’'s V =
.09 and .13, respectively). Plans to sell landewwt significantly different between

clusters °=1.06; p=.30) (Table 13).

Table 13. The effects of demographics and ownpraaracteristics on attitude clusters.

Attitude Clusters
(1) Negative  (2) Positive

Cluster (n) 195 189
Cluster % 51% 49% xz p-value Cramer's V Hypothesis
Absentee Owner 4.09 .04 .10 Support H4
Yes 60 50
No 40 50
Forest Certification 0.74 .39 -.04 n/s
Yes 17 14
No 83 86
Plans to Harvest Timber 4.04 .04 .09 Fail to Support H6
Yes 22 30
No 78 70
Plans to Sell Land 1.06 .30 .05 n/s
Yes 7 10
No 93 90
Plans to Bequeath 6.60 .01 A3 Fail to Support H8
Yes 10 20
No 90 80
Gender 0.27 .60 -.03 n/s
Male 75 78
Female 25 22

1. Cell entries are column percentages
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DEMOGRAPHICS

Education level was the only demographic measwreddo be statistically different
between clusters. In supporttdt2, forestland owners in the positive attitude cluste
were more often educated with an advanced degd8é)(an those in the negative
attitude cluster (23%) (Table 14). Owners in tbsifive attitude cluster were also less
likely to have a high school diploma or less (22B@n those in the negative attitude
cluster (30%){*=3.85; p=.05; Cramer’s V=.13). There were no digait differences
between clusters based on: (a) age, t value=p=1@7; (b) gender?=0.27; p=.60; (c)

income x?=2.84, p=.94; (d) Region?=3.07; .22; and (e) Retiremenf=4.00, p=.14.
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Table 14. The effects of demographics on attitudsters.

Attitude Clusters
(1) Negative (2) Positive

Cluster (n) 195 189
Cluster % 51% 49% Xz p-value Cramer's V Hypothesis
Education 3.85 .05 A3 Support H12
High school diploma or less 30 22
2-year assoc. degree / trade school 14 16
4-year college degree 32 28
Advanced degree beyond 4-year degree 23 34
Household Income 284 94 .09 n/s
Less than $15,000 4 4
$15,000 - 34,999 16 17
$35,000 - 49,999 14 14
$50,000 - 74,999 20 22
$75,000 - 99,999 16 14
$100,000 - 129,999 11 14
$130,000 - 149,999 5 5
$150,000 - 199,999 6 7
$200,000 or more 8 5
Region 3.07 22 .09 n/s
West 42 33
Northeast 35 40
Southeast 23 27
Retired 4.00 14 .10 n/s
Yes 36 27
No 55 60
Semi-retired 9 13

1. Cell entries are column percentages

DISCUSS ON

An investigation into the attitudes held by forastl owners regarding carbon
sequestration and trading revealed five potentisd@dents to such attitudes. A
comparison of negative and positive attitudinaktdus revealed significant differences
based on certain land characteristics, land usewlg, and demographics. The area of
land (acreage size) is commonly an influential lahdracteristic with regards to

management practices used by forestland owners.ciinent research, however,
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suggested that increasing acreage size negativéhginced attitudes towards carbon
sequestration and trading. Large parcels of land to be more intensively managed and
have written management plans, timber cruises &tcordingly, forestland owners with
larger parcels of land may be more firmly committe@n established set of practices
that agree with their land use objectives andligsly to consider new practices.
Conversely, small forestland owners may adhereléssaestablished set of practices (or

none at all), thus, allowing the owner to be maéezible.

The literature suggests that larger forestland eosvtend to be more likely to plan timber
harvesting activities in the short-term than smidbeestland owners. Given that acreage
size was negatively associated with attitudes tdevaarbon sequestration and trading, it
seems logical to suggest that plans to harvesetiwbuld also negatively influence
these attitudes. However, the current researahdftiie opposite. Plans to harvest
timber were actually a positive influence on ati¢s towards carbon sequestration and
trade. Perhaps during more prosperous economatitamms with more appealing timber
prices, this finding would change. The curreneegsh was conducted following a
period of recession in the US economy which redulteeduced housing starts and poor
markets for forest products. Forestland ownerk wibdest timber harvesting operations

may simply be interested in alternative revenuesstrs to supplement their income.
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Forest carbon sequestration and trading requiegsapation of a management plan and
regular inventories; both often necessitating @sifenal assistance. These requirements
may seem burdensome to absentee forestland ovinatngse their land for purposes
other than residence or resource extraction (eayeation, real estate investment).
Owners using the land as a primary residence &ee afiore motivated to manage/protect
their forestland (Romm et al. 1987). Thereforespie the onerous task of forest carbon
management, owners in close proximity to their laray become more engaging

participants as the carbon market develops for dtimeffsets.

As this research shows, US forestland ownersraegad population (mean = 60 years).
Given that age was not found to have an effectttu@de clusters, it appears that land
use plans, more so than age, dictated attitudesdieg carbon sequestration and trading.
Plans to harvest did not differ by age (p=.72)tinme, these owners will make decisions
regarding their estate and decide whether tolseit tand or bequeath their land to heirs.
Plans to sell land did not influence attitudes, doer, plans to bequeath land to heirs had
a positive influence on attitudes, indicating thadglonged ownership within the family
provided a more suitable circumstance for constaeraf alternative forest management

practices such as carbon sequestration.

Finally, the level of education reported by forastl owners positively influenced

attitudes towards carbon sequestration and tradilgpgical assumption might be that
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higher education translates into higher income #ratefore, increasing financial
freedom to pursue less traditional practices oaditand. However, income did not
significantly affect on attitudes towards the piaet Therefore, rather than a resource
availability issue, perhaps the positive relatiopsietween education and attitude was

instead driven by egalitarian or biocentric motiy@deola 2004).

CONCLUSONS

The attitudes of 429 NIPF owners across the US w@neeyed regarding their attitudes
towards carbon sequestration and trading on tbeesfland. Overall, only 37% of
respondents held positive attitudes regarding theagement of their forestland for
carbon sequestration and trading. Using a clastalysis, the respondents were divided
into two clusters representing those that held tngattitudes regarding carbon
sequestration and those that held positive attitwelgarding carbon sequestration.
Results suggest that acreage size and absenteesbipnizoth negatively influenced
these attitudes while plans to harvest, plans tuéath their land to heirs, and level of
education each positively influenced these attsud@verall, the clusters were evenly
divided and were not influenced by ownership lenfiirest coverage, certification, plans
to sell land, age, income, gender or region. ddpacity to manage forestland for carbon
offsets is hindered by absentee ownership and pexiiny concurrent plans to harvest

timber (i.e. opportunities for enhanced reforestgtand education level.
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LIMITATIONS

This research aimed to measure intentions of W&aiforestland owners to participate
in carbon sequestration and trading. Given thabdmaustive list of these owners is not
available, a mailing list was purchased which ideldi a random selection of owners with
defined parameters. List coverage was unequatadJ8 states; therefore, care should
be taken when making generalizations to the tgrgptilation based on findings from
this research. Overall, familiarity with the sutijenatter was relatively low resulting in
frequent ‘neutral’ responses to questionnaire itefewever, sufficient non-neutral

responses allowed for statistical analyses.
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ABSTRACT

It is estimated that 87 million acres of forestlandhe United States (US) is managed by
private industrial forestland owners (nearly 14%ilod forestland nationwide). Private
industrial forestland owners include forest producbmpanies, Timber Investment
Management Organizations (TIMOs), and Real Estateestment Trusts (REITS).
Current regulatory and voluntary carbon marketsyels as proposed national emissions
reduction legislation, in the US make provisions $wubstantial carbon offsets from
domestic forestry projects. This research empldiedTheory of Planned Behavior by
means of an online questionnaire in order to suteeye industrial forestland owners
(>30,000 acres) regarding intentions to managesfiared for carbon sequestration and
trading. Quantitative results suggested that fegamizations (18%) were currently
managing forestland for carbon values. Attitudewards carbon sequestration and
trading were significantly influenced by the managéeliefs that emissions reduction
legislation would become law and US forest carbdisets were legitimate climate
change mitigation tools. Qualitative results régddhat most organizations are taking a
passive approach to carbon sequestration and g¢radmtil a suitable regulatory

framework emerges and carbon prices provide thdittons for a sound investment.
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INTRODUCTION

In response to the potentially catastrophic effe€global warming (IPCC 2007;

Oreskes 2004), it has been suggested that a nceli#fd climate change mitigation
strategy will likely include carbon offsets genexhfrom forestry activities (IPCC 2000;
Cairns and Lasserre 2004). Given that the majofifprestland in the US is privately
owned (63%) (Butler and Leatherberry 2004), it seeeasonable to conclude that
private forestland owners will become key playéfsrest-related climate change
mitigation strategies are implemented at the registate, and federal levels. Emissions
reduction legislation in the US (the American Cl&arergy and Security Act) is

currently awaiting approval from the Senate. @yed, the legislation includes

provisions for carbon offsets generated by doméstastry projects (WRI 2009).

Private forestlands in the US can be divided inttustrial and non-industrial categories.
While non-industrial forestland (e.g. family forestepresents the majority of private US
forestlands (approximately 304 million acres) (Butnd Leatherberry 2004), industrial
forestland owners (e.g. forest products compamesdol a substantial area of forestland
as well (approximately 87 million acres) (Fernhetal. 2007). Given the potential
significance of forests in climate change mitigatsirategies, it is important to
understand the intentions and perceptions indu$triestland owners hold regarding
forest carbon sequestration and trading. Inddgorastland owners tend to place higher

priority on revenue generation, therefore, hypatsese made regarding effects of



151

pressures to provide short-term returns on measnotexdtions to sequester and trade

forest carbon. The current research employs tle®iyhof Planned Behavior (TPB)

(Ajzen 1991) as an investigatory framework in orbeexamine potential antecedents to

these intentions.

RESEARCH OBJECTIVES

Given that the literature lacks sufficient examiotof the intentions of large industrial

forestland owners to participate in the carbonetffaarket, this study aims to investigate

these intentions using responses to a web-basetiaquaire. Specific research

objectives were as follows:

1.

2.

Test an organizational application of the Theor{lainned Behavior (TPB).

Use TPB constructs to assess intentions of lamdestnial forestland owners to
manage forestlands for carbon offset production.

Determine the effects of pending climate changeslagon, pressures to deliver a
short-term return on investment, and belief in dstedorests as a viable climate
change mitigation tool, on forest manager intergitmenter the carbon market.

Examine differences in intentions due to firm clegeastics.

Use qualitative data to explore key reasons foragainst activity in the carbon
market.

THEORETICAL BACKGROUND

In light of impending emissions reduction legishatin the US, it is important to

understand the intentions of key players in thesbsector to manage forestland for
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carbon offsets. Since the 1980s, the landscafsgd industrial forestland owners has
gradually changed. Many large forest products cmgs began selling-off all or part of
their land holdings or restructuring their land @nghip. Between 1985 and 2005,
forestland ownership by large, vertically integthaterest products companies decreased
from 58 million acres to 21 million acres. Mosttbé decrease can be attributed to sales
of forestland to Timber Investment Management Oirgions (TIMOS) or transfers of
forestlands (through reorganization) to Real Edtatestment Trusts (REITs). TIMOs
buy, sell, and manage forestland on behalf of itoresuch as pension funds, insurance
companies and foundations. REITs buy, sell, andagea real estate assets on behalf of
private investors (Fernholz et al. 2007). As @072, it is estimated that TIMO/REITs
controlled nearly 7% of the timberland (forestlaraghable of producing
1.5n7/hectare/year of commercial wood) in the US (Fetnkoal. 2007).

Weyerhaeuser, a large international forest produmtspany, has announced its plan to

convert to a REIT by 2011.

Motivations for forest companies to liquidate fdltasd holdings vary but were mainly
financially driven. These motivations included treeed for increases in short-term
returns during periods of poor performance (Hickrg2@a7), avoidance of double-
taxation experienced by many forest products catpmrs (Brody et al. 2009), increasing

land values (Fernholz et al. 2007), and foreststrguconsolidation (Hickman 2007).
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IMPLICATIONS OF CHANGING OWNERSHIP

The changes in land ownership represented by TIRDREIT transactions can result in
significant changes in the nature of forestland emship. Considering that TIMOs and
REITs often have less of a long-term stake in fitmad (Fernholz et al. 2007), unlike
forest products companies, there are ongoing coa@out potential environmental and
sustainability impacts linked to this new styldfafest management (Malmsheimer
2008). Specifically, the growth of TIMOs and REIEBsses concerns regarding mass
conversion and parcelization of forestland (e.pdsuisions and development). It has
been estimated that over the next three decades4dwmillion acres of timberland will
be converted to residential acreage for new housgvglopment (Stein et al. 2005).
Even in instances where subdivision does not leatkvelopment, the emergence of
small forestland owners often results in restricedess compared to large industrial

forestland owners that commonly allow public acqéssnholz et al. 2007).

The obligations of financial return to investors,experienced by TIMOs and REITSs,
inevitably influence forest management practices@ad out by these organizations.
Their short-term focus often leads to plantatiore$try which maximizes harvestable
volume under short rotation lengths. For instantéie southern US, where the majority
of TIMOs manage forestland, most TIMOs tend to ngantheir lands for planted pine

using high-yield practices. In 2000, 69% of thedananaged under TIMOS in the
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southern US was managed for planted pine andithisefis estimated to increase to 81%

by 2011 (Siry et al. 2001).

FORESTCERTIFICATION

In the absence of stringent forest regulation, ntaty forest certification can aid in
providing a baseline level of forest managemertt¢basiders all forest values, not just
timber production and revenue generation. It$e a useful tool that prepares forestland
owners for the management of forestlands for cadftset production. As of 2007, less
than half of the TIMOs and REITs managing forestlanthe US participated in a third-
party certification program, however, the largei®s and REITs tended to participate
in either one or both of the major forest certifica schemes (Forest Stewardship
Council or Sustainable Forestry Initiative) (FS@2OSFI 2009). The vast landholdings
of TIMO/REITs provides these organizations theigbib “organize against” the more
stringent certification scheme, FSC, in favor @& thore industry friendly and market-
accepted certification scheme, SFI (Correia 2010he number of TIMO/REIT
participants in these certification schemes is ¢fndtio increase under three scenarios:
1. market demand for certified products is acknogézl by investors; 2. organizations
look internationally for forestland investment opmities; 3. forestland investment
organizations consider investments in carbon seGies and storage on forestland
(Fernholz et al. 2007). Not only does compliandd forest certification provide

practices that easily transfer to carbon sequéstrand trading (e.g. forest inventory,
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management plans etc.), some carbon trading frankeveatually require third-party
forest certification (CCX 2009a). Many TIMO/REITavor SFI because it outlines

carbon sequestration activities and satisfies mastiomers (Correia 2010).

The use of conservation easements has experieno@thgvithin the holdings of TIMOs
and REITs. Several partnerships with groups sschhe Nature Conservancy and The
Conservation Fund, as well as municipalities aategtational parks, have been
established with some of the larger players in @mhbvestment (e.g. Hancock Timber,
GMO Renewable Resources, and Lyme Timber Compdnynany cases, these
partnerships involve a combination of conservagasements and managed forestland

adhering to third-party certification requireme(fernholz et al. 2007).

CARBON SEQUESTRATION ANDTRADING

Considering the magnitude of forestland holding§ IMO/REIT’s, it is logical to

assume that, within current and future carbon tigaéliameworks, TIMO/REIT'’s will be
influential entities as both a supplier of creditsl lobbying force aiming to guide the
development of the market (Wear et al. 2008). Hewethe literature lacks extensive
study of TIMO/REITs and their influence on theseeeging carbon markets (Bliss and
Kelly 2008). The relative likelihood of TIMO/REIT® succeed in these markets can be
examined in two ways. On one hand, due to thelsygacreasing area of forestland

controlled by these organizations, it can be arghatd TIMO/REITs manage enough
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land to make carbon sequestration profitable adtess managed forestlands. This
position is also supported in the management titeeaHaveman 1993), although

opposing theories exist (Hannan and Freeman 1988kd3 1997).

A counterargument suggests that the demand fad refurns placed upon these
organizations may limit the diversity of managemgptions available to decision
makers. Rather than exploring new markets, thd fareshort-term returns on
investment may promote short rotation lengths, nsahiores, crop-style forestry etc.
(Stanfield et al. 2003; Bliss and Kelly 2008). ManMO/REITs certainly have the
capital and land rights to successfully manageéobon sequestration. The question
remains, however, what factors act as motivatiahwhnat factors act as hindrances as

these organizations strategize forest managemeionsf

CARBON MARKETS AND FORESTRYOFFSETS

It is widely posited that a healthy carbon offsetrket will not develop in the US until
the American Clean Energy and Security Act is pdésethe Senate and signed into law
by the President (EESI 2010). Although the bikged the House on June 26, 2009,
there remains debate over some of its finer poiltgarticular, law makers are still in
the process of developing a list of domestic admtical and forestry practices that are
eligible to generate offset credits within the pyepd cap and trade system. The current

draft, which allows for a billion tons of domestiarbon offsets, includes forest
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management land use changes that increase forbsnhcstocks, but this is a point of

contention and may be altered before the bill sspd by the Senate (EESI 2010).

The price of US carbon offsets will also dictate thability of a carbon offset market.
The price of carbon, historically, has been both &md quite variable ($1 - $7 per metric
ton). However, the price for carbon is expectethtoease significantly as cap-and-trade
legislation takes effect. The European cap-andetsystem, a model for the American
Clean Energy and Security Act, has experiencedocavilues as high as $40 per metric
ton. It has been estimated that the American Cigaargy and Security Act could
increase US carbon prices to between $69 and $43metric ton if put into law

(Gustafson 2010)

POTENTIAL OFFSETBUYERS

Current buyers of carbon offsets (or carbon creditdude a wide array of corporate
entities as well as private investors (CCX 2009apwever, assuming that carbon offsets
remain attached to the American Clean Energy acdrig Act, the majority of offset
purchasing will come from CQemitters regulated under the cap-and-trade emissio
reduction system (EESI 2010). Much like the Regldareenhouse Gas Initiative
(RGGI), the federally regulated cap-and-trade systdéll allow large-scale emitters to
offset a portion of their annual emissions throtighpurchase of carbon credits on the

open market. Until the necessary legislation padsawever, the market for carbon
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offsets will likely remain stagnant. Current buyéend to purchase carbon credits for
either investment opportunities or corporate atégirelated to corporate social
responsibility. The former assume that federaklagon is bound to pass and, therefore,
it is prudent to take advantage of relatively lcavbon credit prices in the current market.
The latter may purchase carbon credits to achieluntary carbon neutrality as part of a
socially responsible commitment to the environnaerd/or the community (Frame

2005).

INTENTIONS OFINDUSTRIAL FORESTLAND OWNERS TOMANAGE FORCARBON
OFFSETS

TIMO/REITs have acknowledged the risks involvedhafirest carbon sequestration as a
means of mitigating climate change. These riskkide several forms of unintentional
release of C@back to the atmosphere due to fire, pests, stants|and management
decisions (Galik and Jackson 2009). However, thieke may be ameliorated by

altering land management decisions, creating baffef'set-asides” to offset any carbon
storage lost to natural or man-made disturbana#papurchasing insurance (Olander
and Murray 2007). Therefore, there are managestigtegies that may be able to
successfully cope with the numerous risks reladedrest carbon offset generation.
What is lacking, however, is a stable market withiable rules and regulations under
which forestland owners/managers can implemenhdoessary strategies to participate.

Without such a market or framework in place, ibindy possible to speculate about the
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intentions of large industrial forestland owner®taer a carbon market if one develops

(Yancey 2007).

THE THEORY OFPLANNED BEHAVIOR

To examine and better understand the intentiomeargé industrial forest owners to
participate in carbon sequestration, behavioraletwsuch as the Theory of Planned
Behavior (TPB) can be applied. The TPB (Ajzen 1998s an extension of the Theory
of Reasoned Action (TRA) developed by Fishbein Ajzétn (1975). The TPB suggests
that a given behavior is dependent upon the irgartt perform the behavior, where
intentions are dependent upon attitudes towardbehavior, subjective norms (or social

pressures), and perceived behavioral control (amal self-efficacy) (Figure 12).

»  Normative »| Subjective

Beliefs Norm \

|| Beliefs ab'aut »  Attitude ®  Intention [ ——™ Behaviour
the Behaviour
==

] Perceived _,.--"'"-#-.
|| Beliefs about » Behavioral ==~

Control Control

Source: Schifter and Ajzen (1985)

Figure 12. The Theory of Planned Behavior.
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The TPB has been used in a wide range of behawtudies related to health (Godin and
Kok 1996), wildlife and recreation (Martin and Ma@y 2009), recycling (Valle et al.
2005) and forest management decisions regardiogesthtion (Karppinen, 2005). A
meta-analysis conducted by Armitage and Connerl(P@8monstrated support for the

use of the TPB in a multitude of research fields.

Relevant to the current research, the TPB hasbalen used successfully in business and
organizational applications such as environmentalagement (Cordano and Frieze
2000), adoption of information technology (Harrisgiral. 1997), aspirations of business
managers (Wiklund and Shepherd 2003), financiadntepy (Carpenter and Reimers
2005), electronic commerce adoption (Grandon aradée 2004), sales commissions

(Kurland 1996), and family business managementr(Baand Chrisman 2003).

As carbon markets develop, TIMO/REITs have expibgserest in participating by
managing forestland for carbon sequestration adirtg. Many TIMOs in particular
have explored the idea in partnership with consemaroups. These partnerships are
thought to increase the legitimacy of offset pradug however, many of these
organizations are skeptical of such endeavorsdrabisence of a healthy US carbon
market (Yancey 2007). Considering the short teresgures for return on investment, it

seems unlikely that TIMO/REITs will keep trees gmgvpast the age of economic
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maturity for the purpose of carbon offset developmaless carbon markets notice an
increase in per ton carbon values (Wayburn etQfl72Yancey 2007).

H1: Attitudes, subjective norms and perceived lknal control will positively
influence behavioral intentions to manage forestlimm carbon offsets.

Additional Variables and Constructs of Interest

As mentioned, large industrial forestland ownengehan opportunity in that the
expanding size of their land holdings gives thegmmizations a competitive advantage
in the carbon market. Previous research showstmpanies with more forestland often
have the necessary resources to be acceptingegrateéd forest management practices
(Kreutzwiser and Wright 1990) and open to stratep@ange (Haveman 1993).

However, the pressure of maximizing returns onstwent in the short-term may deter
TIMO/REITs from participating in the carbon marketless carbon prices increase and
stabilize (Stanfield et al. 2003; Bliss and Kel§08). Economic “short-termism”
(Laverty 1996) should inherently affect managetstuales towards any forest
management practices that are not necessarilydittkéhe returns in the short-term.

H2: Organization size will positively influencditides and intentions related to forest
carbon offset management.

H3: Increasing economic short-termism will negdnafluence attitudes towards
carbon sequestration and trading.
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In the context of institutional theory, pending sgions reduction legislation in the US
will undoubtedly influence mangers’ decisions refijag the sequestration and trading of
forest carbon (Oliver 1991). The current regukatemvironment with regards to
emissions reduction is uncertain and the availgoli economic incentive is unclear.
However, pending legislation currently includesyismns for forest carbon offsets.
Organizations that believe the American Clean BEpargl Security Act will become law
may also hold more positive attitudes and highé&alm®ral intentions related to forest
carbon offsets. Similarly, managers that foregeatgr opportunity resulting from this
legislation may also view forest carbon offsets enavorably. However, legislation
notwithstanding, managers may also be motivatetthégocial and scientific legitimacy
of the practice. As the scientific rationale behfarest carbon sequestration as a climate
change mitigation tool cannot be supported to tacdy, manager beliefs regarding its
effectiveness and acceptance as a legitimate dioratnge mitigation tool may influence
attitudes regarding the implementation of carbajusstration strategies.
H4: Increasing confidence that the American ClEaargy and Security Act will

become law will positively influence attitudes amehavioral intentions related to
carbon sequestration and trading.

H5: Increasing perceptions of opportunities linkedhe American Clean Energy and
Security Act will positively influence attitudes @gmtentions related to carbon
sequestration and trading.

H6: Managers that believe US forest carbon canrifuté to the mitigation of climate
change are more likely to hold positive attitudagarding carbon sequestration on
their organization’s forestland.
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THEORETICAL FRAME OF REFERENCE
Previous applications of the TPB (both businessrammdbusiness) reveal the adaptability
of TPB constructs to decision making processestasententions, attitudes, subjective
norms and perceived behavioral control. Accordintile current research applies the
TPB as the theoretical frame of reference by adgmtonstruct measures from both

business and non-business applications of the TPB.

Individual constructs within the TPB are measursih@ both scale-item questions
(quantitative) and open-ended questions (qualégatiAlthough the use of the TPB with
gualitative data is uncommon, previous work existg. Renzi and Klobas 2008;
Mynarska 2008). Scales are adapted from prevituakes that successfully applied the
TPB. Open-ended questions are formulated to alé®pondents to provide qualitative
measures of each construct. For a complete lisbstructs, measures and literature
from which measures are adapted, see Table 15Fi§ee 13 for the extended TPB

model.
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Figure 13. Theorized extension of the Theory ahRed Behavior.

OPERATIONALIZATION OF MODEL CONSTRUCTS

Questionnaire length can have a particularly stefifgct on the response rate achieved
using web-based questionnaires (Evans and Matlg)20rhe current research
employed reduced measures of model constructsrionizie questionnaire length.

Table 15 provides a complete list of questions weedeasure the core constructs of the

TPB. Allitems were measured using a 5-point scalecating agreement/disagreement



165
with relevant statements. The scales ranged fr@strangly disagree) to 5 (strongly
agree). Respondents were also given the opportimélaborate on the scale items by

answering open-ended questions.

Intentions to sequester and trade forest carbor measured using two items regarding
plans to manage forestland for carbon values.tuilitis were measured based on four
items related to salient beliefs regarding the rgangent of forest carbon offsets.
Subjective norms were measured based on three desasibing potential normative
pressures and actions of similar organizationscéieed behavioral control was
measured based on two control beliefs (organizatiand managerial) related to carbon

sequestration and trading in their organization.
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Table 15. The Theory of Planned Behavior constraotl questionnaire items.

ITEM Adapted From

Behavioral intentions (BI)
Qt BI; Our organization plans to manage (or is currem@naging) our Harland et al. (1999)
forestland for carbon offset production.
Bl, | intend to manage this organization’s forestlapttlings for carbon  Carpenter and Reimers

values. (2005)
QI Please describe your organization’s plans regartieagnanagement of
forestlands for carbon offset production. Karppinen (2005)

Attitudes (A)

Qt b; Our organization views the management of foredtfan carbon Karppinen (2005)
offset generation to be a positive business detisio
b, | feel that entering the carbon market is a wlseision for our Harrison et al. (1997)

organization.
b; Our organization doubts that a healthy carbon etaskl develop
over the next five years.
b, | view the management of forestland for carbosetffyeneration to be
a positive business decision.
Ql Please describe your impressions (positive or neategarding the
management of forestland for carbon offsets.

Subjective norms (SN)
Qt nby, Other similar organizations are managing theie$tiand for carbon  Karppinen (2005)
sequestration and trading.
nb, Other large industrial forestland owners are mamatheir forestland Francis et al. (2004)
for carbon offset generation.
nbs Individuals in the industry whose opinion | valielieve managing Harrison et al. (1997)
forestlands for carbon values is a poor businessida.
Ql Please describe what similar organizations aregdwith regards to
managing forestland for carbon sequestration aauirtg.

Perceived behavioral control (PBC)
Qt chby, Our organization has the necessary resourcesrageaour forestland Pouta and Rekola (2001)
for carbon offset generation.
ch, | believe it is possible to make management dessthat will Harrison et al. (1997)
promote carbon offset production on our forestlands
QI Please describe the characteristics of your compattye market that
promote or hinder your organization’s ability tomage your
forestlands for carbon values and participate éncirbon market.

Qt = Quantitative (scale-item)Ql = Qualitative (open-ended)
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Constructs and corresponding measurement variabbin the extended TPB model
can be found in Table 16. Organization size waasued based on acres of forestland
managed and number of employees. All other cocisifwariables were measured using
5-point scales ranging from 1 (strongly disagree) {strongly agree). Pressure to
provide short-term return on investment (econorharsstermism) was measured using
one item related to organizational pressure andtenerelated to pressures felt by the
individual manager. Respondents were asked if trganization had identified a
market price for sequestered carbon that would ntakeon sequestration and storage a
feasible business decision. One scale item adettegkether or not the respondent
believed that the American Clean Energy and SecAdt would become law. An
additional two items measured how effective théslagon would be in creating
opportunities for carbon offset production. Onaledtem addressed the manager’s
belief that US carbon offsets can contribute torttigggation of global climate change

(legitimacy).
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Table 16. Extended model constructs and questianitams.

ITEM Sources

Organization Size (OS)

OS, How many acres of forestland does your organipatianage
Stanfield et al. (2003)

0OS, How many employees does your organization employ?
Haveman (1993)

Short-termism (ST)
ST, Our organization feels pressure to provide sterhtreturns on
investment. Fernholz et al. (2007)

ST, | personally feel pressure to make managemensidasi that provide
short rather than long-term returns on investment.

Legislation Presence (LP) Oliver (1991)
LP; I believe theAmerican Clean Energy and Security Act is going to be
put into law.
Legislation Effectiveness (LE)
LE, If the American Clean Energy and Security Act becomes law, it will Developed for this study
create opportunities for our organization to pradferest carbon
offsets.

LE, Individuals in our industry tend to think that tAmerican Clean
Energy and Security Act is going to create opportunities for forest
carbon offset generation in the U.S.

Legitimacy (Domestic Forest Carbon Offsets)
L, I feel that U.S. forest carbon offsets can contelto the mitigation of Developed for this study
global climate change.

Carbon Prices
Has your firm identified a price per ton of carltbat would make Developed for this study
managing carbon offsets on forestland feasibleN/Ynsure)

If yes, what is the price (approximately)?
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METHODS

TARGET POPULATION AND SAMPLING FRAME

To examine intentions of large industrial forestlamwners to manage forestlands for
carbon offset production, the current researchetadymanagers with influence over the
forest resource within all known TIMOs, REITS, dondest products companies with

extensive US forestland holdings.

An exhaustive list of TIMOs, REITs, and forest puots companies with extensive
forestland holdings was supplied by the Forest bamgbrs Association (FLA). The
FLA defined the group as “large industrial forestlaowners.” Each organization
managed at least 30,000 acres of forestland, glexception of one TIMO that
managed only 6,000 acres (removed as an outlidr. list included contact information,
including email addresses, for managers within esghnization. Managers were
consulted regarding the completeness of the lshfthe FLA resulting in the addition of
eight omitted organizations. The final list inchet] what were defined as, forty-five
organizations composed of thirty TIMOs, four REI&ad eleven forest products

companies.
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DATA COLLECTION
This study employed a combination of quantitatind gualitative techniques. The web-
based questionnaire included both closed- and epdeéd questions. Closed-ended
guestions included both ordered and unordered nsgpoategories and were used to
measure organizational characteristics, perceptambehaviors. Open-ended
guestions were used to qualitatively examine céB €onstructs as they related to

carbon sequestration and trading.

Web-based Survey Approach

This study employed a web-based questionnaireeagrimary survey instrument. An
online questionnaire was developed using SurveyMpnkeb-based software. Links to
the questionnaire were emailed to members of tiget@opulation along with a unique
personal identification number (PIN). A PIN wa®dsn order to identify respondents
answering the questionnaire. Without the PIN,rdspondents were unable to proceed
beyond the first page of the online questionnakfellowing Dillman’s (2007) four
contact email protocol for internet surveys, an ien@ification explaining the purpose
of the study was sent two days prior to sendingjtiestionnaire link and PIN. A
reminder/thank-you email, also containing the lamd PIN, was sent after a week. Yet
another reminder/thank-you email was sent aftentiweks. In the event that a recipient
was not the most appropriate manager to answeyubstionnaire, recipients were

instructed to forward the email containing the larkd PIN to the most appropriate
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manager (i.e. forest resource manager). For eaestignnaire item, specific instructions
were provided on how to successfully input a responThe questionnaire format
allowed respondents to skip questions as well asagk and edit previously answered
guestions. The software provided a completionlhestrating the respondent’s progress
through the questionnaire (e.g. Percent completétg questionnaire software did not

permit a respondent to answer the questionnaire mhan once.

STATISTICAL ANALYSES

Quantitative

The relatively small target population and sampte places limitations on statistical
analyses. Nevertheless, quantitative statisticalyaes included descriptive statistics,
comparisons of means (e.g. t-test), correlatiomd,ragression/path analyses based on the
extended TPB model. Although small samples aredsal when applying correlation or
regression statistics, small sample sizes do ettahe power of correlations and
coefficients but rather the probability of reachsignificance by chance (Bonett and
Wright 2000). This limitation notwithstanding, celations and regression were used in
the current research to provide a broad sensdatioeships between constructs in the
model and other variables of interest. All anatyaere performed using SPSS statistical

software.



172
Reliability Analysis
Core constructs of the TPB and constructs/variadudieled to the extended model were
tested for reliability. Cronbach’s alpha values65 indicated acceptable reliability of
construct measures (Nunnelly 1970). Provided@manhbach’s alph# item deleted
values were less than overall Cronbach’s alphaegaland corrected item-total
correlations werez .40, reliability was acceptable. Analyses shovedidbility within
each of the main constructs of the TPB; howevee,@riable measuring subjective
norms was found to increase the overall Cronbgahaaif removed. See Table 17 for
reliability analyses related to each construcshtiuld be noted that, for some constructs,
only two variables were measured; therefore, Cronladphaf item deleted values
would be meaningless and are not provided. Pexdddehavioral control was measured
using two control belief items (organizational andnagerial). These items did not

correlate; therefore they were applied individuatithe extended TPB model.
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Table 17. Reliability analysis: core Theory ofritiad Behavior model constructs.

Cronbach
Std ItemTotal Alphaifltem Cronbach
Concepts and variables Meaev. Correlation Deleted Alpha
Behavioral Intentions (B .84
Bl1 312 0.88 .73 n/a
Bl2 3.09 0.93 73 n/a
Attitudes (A) .86
b1 312 082 .76 .81
b2 297 077 .76 .81
bs® 288 0.74 65 83
ba 333 0.82 72 .82
Subjective Norms (SN) .53
nb1 274 075 .50 13
nbz 262 0.70 A48 19
nbs’ 2.85 0.66 10 76"
Perceived Behavioral Control (PBC) 21
ch 391 0.9 12 n/a
chz 3.88 0.77 A2 n/a

see Table 15 for a description of each variable

@removed due to Cronbach alpha if item deletederall/Cronbach alpha
® separated into two individual measures due todowelation

‘ reverse coded

Table 18. Reliability analysis: legislation effeeness and economic short-termism.

Cronbach
Std ItemTotal Alphaifltem Cronbach

Concepts and variables Meamev. Correlation Deleted Alpha
Legislation Effectiveness (L .67

LE1 338 .65 51 n/a

LE2 3.1 .5€ 51 n/a
Shor-termism (ST) .82

ST1 203 0.58 72 n/a

ST2 194 0.74 72 n/a

see Table 16 for a description of each variable
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Qualitative

Open-ended questions within the online questioenaere coded using Nvivo software
for qualitative data analysis. Using an iterafivecess, responses were aggregated and
classified into ‘free nodes’ and higher order ‘trexles.” Free nodes refer to subthemes
noticed within open-ended responses. Tree noaelsraader or higher order themes

(Barbour 2008). Frequencies of themes and subth&raee calculated.

The coding process was completed by the princgssarcher; therefore, inter-rater
agreement was not tested (Miles and Huberman 19B4gmatic responses to each
guestion are presented in frequency tables in doddustrate their relative importance.
Only significant findings are presented (frequentwt least three). Comparisons
between responses from open-ended and closed-gndstions acted as a method of

triangulation (Yin 1994).

RESULTS

RESPONSHNFORMATION

The initial target population included forty-fivedustrial forestland owners. After
removing one respondent from the target populatiter reporting less than 30,000

managed acres, the adjusted sample frame includigdfour industrial forestland
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owners. Thirty-three organizations responded ¢oathline questionnaire resulting in an

adjusted response rate of 75.0%.

RESPONDENTPROFILE

Respondents were asked to provide descriptivernmdton related to firm and
employment characteristics in order to allow fattier analysis regarding carbon
sequestration and trading intentions. Organizatmoanaged between 30,000 and
22,000,000 acres of forestland (mean = 1,996,784 eaployed between two and
15,000 employees (mean = 2,660.1). Respondentsiwéneir current position an
average of 6.1 years and with their current orgdion for an average of 13.2 years

(Table 19).

Table 19. Respondent profile: forested acres, eyagls and experience.

Descriptor Mean Std. Dev. Min Max

Forested Acres 1,996,781.0 4,003,743.0 30,000 22,000,000
Employees 774.5 2,660.1 2 15,000
Years in Postion 6.1 8.3 1 36
Years in Company 13.2 12.0 1 41

The majority of respondent organizations were TIMBk5%), followed by forest
products companies (18.2%) and REITS (12.1%). QGilganization types were
reported by six respondents. The vast majorityevpeivately owned (81.8%) and most

managed only domestic forestland (66.7%) (Table 20)
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Table 20. Organization descriptors.

Descriptor n % Descriptor n %
Organization Type Ownership Type
TIMO 17 51.5 Private 27 81.8
Forest Products Co 6 18.2 Public 6 18.2
REIT 4 12.1
Family Land 2 6.1 International Forests
Limited Partnership 1 3.0 No 22 66.7
Fund Asset Manager 1 3.0 Yes 11 33.3
Timber Fund 1 3.0
REIT with TIMO Comonent 1 3.0

THEORY OFPLANNED BEHAVIOR — QUANTITATIVE RESULTS

The means and standard deviations of core TPB coeme are displayed in Table 17.
Approximately 18% of respondents indicated thairtbeganization currently manages
their forestland for carbon offsets (n=6). Basadnswers to 5-point agree/disagree
scales, responses to the following questions dmritd, in part, to the formation of core
TPB components (mean values are displayed). Btarnoe, 27% of respondents
indicated that their organization plans to man#géorestlands for carbon sequestration
and trading (Bl=3.12). In other words, 27% of respondents respdraither ‘strongly

agree’ or ‘agree’ to statement;Bl

Measures of overall attitudes regarding carbon estgation and trading ranged from
general perceptions of the practice to specifieehienthat might arise from the practice.

With regards to perceptions of carbon sequestratimhtrading as a ‘business decision’,
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30% of indicated that their organization views th@iagement of forestland for carbon
offsets as a positive business decisior8l2). Interestingly, 44% of respondents
indicated that they, personally, viewed the manaageraf forestland for carbon offsets as
a positive business decisiong£B.34). The mean difference between responses to b
and h was found to be significant (t value = -2.24; ©8), indicating that organizational
perceptions regarding the management of forestlancarbon offsets were significantly

less positive than those of individual manager$ witect influence over the resource.

Responses to questions regarding subjective nawesiled that only 15% of
respondents believed that similar organizationareently managing forestland for
carbon (np=2.73). However, only 27% felt that important pleoip their industry,
whose opinion they value, feel that the practica @or business decision ¢rB.12).
Questions related to perceived behavioral contrdicated that 82% of the respondents
felt that their organization had the necessaryuess to manage their forestland for

carbon offsets (¢g3.97).

The means and standard deviations of some constindtvariables used in the extended
TPB model can be found in Table 18. When ask#uky felt organizational or personal
pressure to deliver returns on investment in tlogtsierm (short-termism), no
respondents (0%) reported organizational presggr@ (03) and only one reported

personal pressure£1.94). Only 24% of respondents believed thatdhnerican Clean
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Energy and Security Act will pass the Senate angubento law (LR=2.91). However,
in the event that the legislation is put into 188% believe that the legislation would
provide opportunities for their organization to gester forest carbon (LE3.36). Only
24% believed individuals in the forest sector hlngeesame feelings about opportunities
linked to the legislation (LE£3.15). Less than half of the respondents (46%¢\oed
that US forest carbon sequestration can contritautiee mitigation of global climate

change (,=3.06).

Respondents were asked if their organization hewtifiled a price per ton of carbon that
would make managing forestland for carbon offseésible. Most respondents had not
done so, but 27% indicated their organization rsddldished a feasible price. Feasible
carbon prices (per ton of sequestered carbongsted by respondents, ranged from

$10 to $25. Other respondents indicated thatsilflsaprice will vary by property.

RELATIONSHIPSWITHIN THE EXTENDED MODEL

Correlations between core TPB constructs did ndviotypical relationships as outlined
by Ajzen (1991). As shown in Table 21, intentiegnificantly correlated with attitudes
but did not correlate with subjective norms or péred behavior control (partial support
for H1). It should be noted that perceived behavioratrod was divided into two
measures: 1. Organizational perceived behaviowatal (i.e. organization has necessary

resources etc.) and, 2. Personal perceived belahciomtrol (i.e. manager is able to
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manage for carbon offsets). Correlations werel tssupplement regressions and

gualitative findings and did not serve an explanafanction.

Table 21. Correlation matrix: extended Theory@nned Behavior model

Subjective Organization Personal Legislation Legislation  Short-
Intetions  Attutudes Norms PBC PBC Acres EmployeesPresence Effective termism
Intentions 1.00
Attitudes 79 1.00
<.001
Subjective .24 .14 1.00
Norms .18 44
Organization -.23 -.08 .05 1.00
PBC .20 .68 .80
Personal .15 .40* -.25 21 1.00
PBC 41 .02 .16 .23
.16 .19 50** .39* 11 1.00
Acres
.38 .29 .004 .03 .55
.21 .16 .07 .27 .40* 52** 1.00
Employees
.25 .38 .70 .13 .02 .003
Legislation 42* 48** -.15 -.04 .19 -.13 -.02 1.00
Presence .02 .01 42 .82 .30 .48 .93
Legislation -.05 .002 .01 -.09 .28 14 .07 -.06 1.00
Effective 79 .99 .97 61 12 44 .70 .76
Short- -.10 -.18 11 .01 12 -.13 .05 -.18 -.19 1.00
termism .60 31 .55 .94 .50 .48 a7 .33 .30
Legitimacy 70** .62** .26 -.12 .22 .34 31 .35% -.05 -.04
(Clim Chg) <001 <.001 15 .52 .23 .06 .08 .04 .79 .84

** Spearman Correlation significant (p<0.01); * Spman Correlation significant (p<0.05)

Regression analyses were performed consistentypibthesized relationships within
the extended TPB model (Figure 14). As found endbrrelation matrix (Table 21), of
the core constructs, only attitudes showed a sggmt relationship with intentions to
sequester and trade forest carbon. In additiome b the extended model

constructs/variables had a significant effect dantions. Insignificant relationships
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were removed and regressions rerufi.v&tues should be interpreted with care as the
sample size is relatively small (h=33). Howe\evalues are measures of relationship

comparable to correlation between variables/conotrischmid 1955).

Legislation
Presence
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SN

Legitimacy
(US Forests and
Climate Change)

Attitudes

R2=.44

Subjective
Norms
Legislation -.08
Effectiveness \

Personal
PBC

R?=-.05

Organization
PBC

R?=.03

.01

S
Short-
termism

Intentions

A2
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Figure 14. Extended Theory of Planned BehaviorehQalith insignificant and
significant relationships)

** p<0.01 * p<0.05

Upon removal of insignificant relationships wittire extended TPB model, only four
variables/constructs remained (Figure 15). As kiygsized and consistent with the

classic TBC, attitude had a significant, positivect effect on intentiong3€.85) (partial
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support ofH1). Respondents’ belief that the American Cleanr§nand Security Act
will become law (‘Legislation Presence’) positivaifected attitude$3€.28) (support
H4) as did the belief that US forests can contriltatelimate change mitigation
(‘Legitimacy’) (B=.58) (supporti6). Mediation was tested as outlined in Baron and
Kenny (1986) and showed that attitudes fully mestiahe relationship between both
‘Legislation Presence’ and ‘Legitimacy’ with intéms. Direct effects between the two
variables and intentions were significant priothte addition of attitude$€.40 and
B=.68, respectively) and insignificant after thelirston of attitudesf=.01 and

B=.20,respectively).

) EE—
Legislation g

Presence \
| . 85** :
Attitudes - Intentions
( \ .58**

Legitimacy > -
(USforests and R*=.44 R2=72
Climate Change)

**p<0.01 *p<0.05

Figure 15. Extended Theory of Planned Behavioreh{gignificant relationships)

THEORY OFPLANNED BEHAVIOR — QUALITATIVE RESULTS

Using the core constructs of the TPB as theoretiaatework, open-ended questions
from the online questionnaire were classified th@mes and subthemes. Significant

findings (frequency equal to or greater than thege)presented in Tables 22-25.
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Open-ended responses related to current or intemdedgement (behavioral intentions)
of forestland for carbon sequestration resultetthiee themes: Active, passive and reject
(Table 22). Active indicates that the organizai®ourrently participating in or
preparing for the development of forest carbonedffs Passive suggests that the
organization is waiting for markets to develop ri@ag/assessing, or is undecided.
Reject indicates that an organization is not culygrarticipating in carbon sequestration
and does not plan to do so. Passive themes wesefraquently cited (n=27). Passive
subthemes most commonly cited suggest that org#migaare waiting for carbon prices
to increase (n=9) and monitoring policy developm@as).

“We will manage for carbon if the revenue streastifies such action.

Management for carbon has to accretive to the tmst in order to
pursue.” Director Value-Added (TIMO)

“Details need to be changed regarding additiondigkage, and payment
for regulated areas before we will seek to monet@bon on our
timberlands.” General Manager Forestry Operations (REIT)
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Table 22. Qualitative themes: behavioral intergion

Themes Frequenc
Active 14
Managing carbon stock 6
Analysis / Planning 5
Currently sequestering/selling carbon 3
Passive 27
Waiting for carbon prices to increase 9
Monitoring policy development 8
Assessing / Learning 7
Undecided / Keeping options open 3
Reject 11
Regulations will not be favorable 6
Carbon prices wil be too low 5

Open-ended questions addressing respondentsdaitegarding carbon sequestration
and trading revealed both positive and negativeidihal themes (Table 23). Overall,
negative belief subthemes (n=63) were reported rfmegeiently than positive belief
subthemes (n=20). Negative subthemes most comneaatyrelated to problematic
regulator frameworks (n=31) and carbon offsetsdpaipoor investment (n=23).
Commonly cited positive belief subthemes relatedgtbmism that opportunities will
develop over time (n=6) and that the science befurest carbon offsets is sound (n=6).

“Development of standards and protocols is slow@retly complex and
bureaucratic.” Chief Forester (Forest Products Company)
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“Managing forests for carbon can be an effectivatsgy for climate change
mitigation. However, | expect forest carbon masketdevelop slowly over
the next ten years. Carbon accounting, additipnand permanence are
complex issues that make it difficult to creat®lust regulatory framework
for forest carbon.”

Manager, Timber Investments (Investment Management Firm)

Table 23. Qualitative themes: attitudes.

Themes Frequency

Positive Attitude 20
Opportunities will develop over time 6
The science behind carbon offsets is sound 6
Favorable investment 5
Good for environment/society 3

Negative Attitude 63
Regulatory frameworks are problematic 31
Poor investment 23
The science behind carbon offsets is not s 5
Carbon prices are too low 4

Similar to themes related to current or intendeubber, statements relating to
subjective norms were categorized into active,ipasmnd ‘no activity’ themes
(Table 24). Frequency of passive themes was highe&8) followed by active (n=8)
and ‘no activity’ (n=6). Most commonly cited passisubthemes included monitoring or
evaluating (n=15) and waiting for better marketaitions to develop (n=10).

“I believe our peers are in the early to middlegetof understanding how

forest carbon offset projects work, what the vaduptmarkets can provide,

and what a regulated market might look like and mteaheir business.”
Acquisitions Manager (REIT)
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“I have no knowledge of any competitors actualljisg credits, although

many are studying the prospect. The market falitsés uncertain and

there is limited information upon which to makeiaformed decision.”
Director (TIMO)

Table 24. Qualitative themes: subjective norms.

Themes Frequenc
Active 8
Sierra Pacific Industries projects 5
Some small scale projects 3
Passive 18
Monitoring/Evaluating 15
Waiting for better conditions 10
Learning about the market 3
No Activity 6
No significant acres invested 3
Not involved 3

Responses related to perceived behavioral coneod wategorized into two themes:
opportunities and hindrances (Table 25). Thesadésandicated characteristics that
either encourage or hinder organizations with r@g#o carbon offset production.

Opportunity subthemes (n=14) were cited somewhagerni@n hindrance subthemes

(n=12). The most commonly cited opportunity subtbesuggested that organizations

had the managerial capacity to sequester and toaglst carbon offsets (n=7). The most

common hindrance subtheme was a lack of organiztapacity (n=6).
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“The current carbon market hinders our ability hessaprices are too low to
provide incentive. However, our organization exfble, entrepreneurial,
and experienced at applying science-based actiotieifield for a
conservation outcome.” Director, Renewable Resources (REIT)

“Since we've maintained a high carbon profile i arests, we have the
potential to generate cash by putting up a forésebproject without
having to change how we manage. The questiorsithé value per acre
worth the long-term commitment?”

Project Manager (Forest Products Company)

Table 25. Qualitative themes: perceived behavicwatrol.

Themes Freqguency
Opportunities 14
Managerial capacity 7
Specialized skill set 4
Necessary resources 3
Hindrances 12
Lack organizational capacity 6
Require higher carbon prices 3
Require incentives / compensation for risk 3
DISCUSSON

Results from both quantitative and qualitative ingguggest that hindrances exist, both
economic and regulatory, that influence the intargiof large industrial forestland
owners to participate in carbon sequestration eadirtg. As the extended TPB model
suggests, the presence/absence of federally edfoegelation is highly influential on
attitudes regarding forest carbon development. li@tise themes showed that the

majority of negative attitude statements identifiedblems with current or proposed
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regulatory frameworks. Therefore, it becomes dleat there may be little investment in

forest carbon offsets by industrial landowners witha suitable regulatory framework.

The second hindrance expressed by industrial faresbwners was the unfavorably low
price of carbon. The most common explanation &sspre behaviors related to carbon
sequestration was that organizations were waitingdrbon prices to increase. Given
that current prices per ton are less than $1.00esmbndents identified a feasible price
range of $10-25, there is little economic incentivénvest in carbon offsets in the

current market. It is thought that federal lediskawill provide both the stability and
market conditions necessary to entice forestlandeosvto manage forest carbon. Results
from this study suggest that industrial forestlamahers view the opportunity in that

manner.

It has been posited that organizations and managexs to believe in the legitimacy of
decisions that might affect society in a broadesse As shown in the extended TPB
model, the perceived legitimacy of forest carbang&limate change mitigation tool) is
highly influential on attitudes regarding carbogestration and trading. While, overall,
this perception was not a commonly cited subthentke qualitative analysis, the
legitimacy of forest carbon offsets as a mitigatiool was the most commonly cited
subtheme used to explain positive attitudes towdrelpractice. Poor legitimacy was

also cited, but less frequently. This suggestspghesonal beliefs regarding the
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effectiveness of forest carbon sequestration disnate mitigation option will influence

decision making regardless of the regulatory orketaconditions present.

Previous assertions suggested that the reorgamzatiforestland in the US from forest
product companies to TIMOs and REITs would alttunreon-investment dynamics and,
thus, augment forest management practices in todeaximize short-term returns. This
hypothesis was not supported in the current rebgatithough qualitative data identified
subthemes related to the risk of long-term commitisassociated with carbon
sequestration contracts. However, these concegns wfrequent compared to concerns

expressed regarding regulatory and market condition

The literature suggests that larger organizatiend to have the necessary resources to
support emerging opportunities (e.g. carbon secptest and trading). If acres of
forestland is applied as a function on organizasi@e, the current research does not
support this relationship. While larger organiaasi tended to report higher perceived
organizational control beliefs, these beliefs did influence intentions to participate in

the practice.

Overall, the results have illustrated that the entrregulatory and market conditions
simply do not provide the necessary environmentaige industrial forestland owners to

commit to alternative forest management practiédghout regulation mandated at the
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federal level and more attractive carbon pricedystrial owners are likely to reject an
endeavor laden with such uncertainty. Managerslserving and evaluating, but it is
unlikely that dedicating forestland to the manageioé forest carbon will be feasible

unless legislation drives the price of carbon ama@tes a long-term demand for offsets.

CONCLUSONS

The state of forest carbon sequestration and wadithe United States will be highly
dependent upon the emergence of climate changadegn at the federal level. This
dependence is illustrated by the results of thidyst Both quantitative and qualitative
inquiry reveal that industrial forestland ownergitades regarding carbon sequestration
are highly dependent upon their belief that fedeagand-trade legislation will develop.
Managers within these organizations also utilizgrthelief in forests as legitimate
climate change mitigation tools as an antecedetitdse attitudes. Less important
factors were subjective norms, perceived behavmatrol, economic short-termism and

organization size.

LIMITATIONS

Although this study employed an exhaustive lisihdustrial forestland owners, the
target population and respondent pool was smaB3n=This placed limitations on the

scope of statistical tests used in this enquiry.
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CHAPTER 6 - GENERAL CONCLUSIONS

The primary motivation behind this research wasddress an important knowledge gap
related to the potential use of sequestered fogbbn as a climate change mitigation
tool. As illustrated in Chapter 2, previous inwgation has addressed many of the
guestions that have arisen since forest carboresémation was first discussed as a viable
climate change mitigation tool. However, there Wifle extant work addressing the
intentions of private forestland owners to manduger forestlands for carbon
sequestration and trading. This gap was addresdbd context of US forestland owners

(industrial and non-industrial) using survey metblody.

The studies outlined in Chapters 3, 4 and 5 mak®rtant contributions to the field.
Chapter 3 and Chapter 5 successfully quantify comyncited anecdotal evidence
regarding the current practices of private forestlawners with regards to carbon
sequestration and trading. As expected, few owarerengaged in a rather
underdeveloped and financially unattractive magteéime of publication. Intentions to
engage in such behavior were measured within adtieal framework based on the
Theory of Planned Behavior (TPB). The TPB modetgyened as hypothesized for non-
industrial private owners and a reduced model waad to be effective for industrial
owners. In both cases, attitudes towards carbguestration and trading practices were

significant predictors of behavioral intentionargplement the practice.
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In both Chapters 3 and 5, the TPB models were drtkim order to more completely
measure intentions to sequester forest carbon.stligly of non-industrial owners added
measures of innovativeness, perceived risk, knayd€df carbon sequestration and
trading), and environmental orientation. Althowygnificant direct effects on behavioral
intentions were found, these added constructs lyadater explanatory effect on
attitudes regarding the behavior. The study ofigtdal forest owners added measures
related to impending cap and trade legislation]eg@gimacy of domestic forest carbon as
a climate change mitigation tool, economic shamaiem, and organization size. Only
perceptions regarding the likelihood of cap anddrkegislation and the legitimacy of
domestic forest carbon as a mitigation tool werentbto be significant predictors of
attitudes leading to behavioral intentions to maniagestland for carbon sequestration

and trading.

The management of natural resources inevitablyrgthe influence of human
connectedness with the natural environment. Algihaihe decision to manage forestland
for carbon values undoubtedly carries with it egaiwoconsiderations, Chapter 3
illustrates the influence of environmental ideolagythis decision by non-industrial
owners. One would expect the weight of economitsizteration to be even greater in
the context of industrial forestland managers duelligations to owners, shareholders
and employees. However, Chapter 5 suggests tkhabemental ideology influences

carbon sequestration attitudes in these ownerselis Wore influential on attitudes than
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the emergence of suitable cap and trade legislatamthe legitimacy of domestic forest
carbon as a climate change mitigation tool. Tlweeefas adequate carbon markets
develop, both industrial and non-industrial owngigneed to balance economic benefit

and personal or organizational environmental belief

Given that few non-industrial owners currently sesfar and trade forest carbon or plan
to do so, Chapter 4 focused on attitudes regaitiegractice and aimed to identify
differences in attitudes due to land charactesstand use plans, and demographics.
Unlike industrial owners, increasing acreage segatively influenced attitudes towards
carbon sequestration. This relationship, howewas not entirely due to conflicting land
use plans as owners reporting plans to harvesetiiméld more positive attitudes
regarding carbon sequestration and trading. Psdapacity to manage provides a

better explanation for positive attitudes towardgoon sequestration; a theory supported

by the negative influence of absentee ownershiatttudes.

As expected, quantitative and, to a greater extgralitative results suggest that
industrial respondents have a more sophisticatdccamprehensive understanding of
carbon sequestration and trading than non-indlistiaers. Overall, industrial owners
report a passive interest in the prospect of faxadton management, citing a poor

regulatory framework and insufficient returns omastment as primary concerns. Key to
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a transition from passive to active involvement wé the passing of domestic cap-and-

trade legislation with sufficient opportunities fdomestic forest carbon offsets.

CONTRIBUTIONS

The key contributions of this research to the adearent of theory lie within the
explanatory and predictive capabilities of the nisdieveloped from the TPB in relation
to the carbon trading phenomena. It should natéied that these models provide a
complete understanding of the processes leadibghavioral intentions of forestland
owners to participate in carbon sequestration eadirtg; however, the current research

provides the foundations for further enquiry inadherwise understudied field.

In particular, results of this research advanceutigerstanding and measurement of
attitudes towards carbon sequestration by foresttamers. In the case of non-industrial
owners, additional constructs (innovativeness, gieed risk, knowledge and
environmental orientation) explained a substaitmabunt of variance found in attitudes
(Chapter 3). Additional analyses suggest that taretacteristic, land use planning, and
demographics have significant effects on attitiakewell. These findings expand both
the array of suitable applications of the TPB anldagce our understanding of the
processes that influence the formation of attitudesrds carbon sequestration and

trading.
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The application of an extended TPB model to orgations within the forest sector is a
novel addition to the literature. Although manytloé core constructs did not act as
hypothesized, the model provides an adequate framkefar initial inquiry (qualitative
and quantitative) into the intentions of large isulial forestland owners to manage land
for carbon sequestration and trading. The datéestsicommon assertions regarding the
influence of economic short-termism experiencedbbge industrial owners on their
management decisions. Instead, findings suggastriarket conditions and the
legitimacy of forest carbon offsets play a sigrafit role in the decision making process

of these organizations.

FUTURE RESEARCH

The current research suggests that the TPB proaidegable framework for
investigation related to carbon sequestration eadirig on US private forestlands.
Results from this work are relevant in the contebd@pproximately 63% of the forestland
in the US. The remaining area of forestland isliplypmanaged at either the state or
federal level. Extending the current research ¢asnre intentions held by public
agencies (e.g. USDA Forest Service) to managetfanesfor carbon would provide a
comprehensive data set for each of the key plagdie domestic forest carbon offset

market and address current actions, planned acamasinfluential factors.
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A review of the literature reveals no similar seglconducted outside of the US.
Mirroring the current research in other countrieald reveal interesting disparities
between influential factors found domestically afddoad. Given their similarities in
resource management, common financial marketscamgarable responses to climate
change, a comparison between Canada and the dBdsially relevant. Canada has
delayed the development of a national cap-and-tirasieework in hopes of participating
in a cap-and trade system initiated by the US.eWailt to this research, perhaps the most
notable distinction between the two countries esgheponderance of public land in

Canada.

As the international community continues to worKexdively to devise and revise
climate change mitigation strategies, the publit Ndely remain a key stakeholder.
Absent from the literature is survey research itigaing public perceptions of forest
carbon sequestration as a mitigation tool. In fipgdicy makers may have less control
over established emission targets and increasingaimver the means by which targets
are met. A survey of societal members’ perceptadrferest carbon sequestration as a
mitigation tool compared to, for example, geo-satpa¢ion, biofuels and/or nuclear
power, will provide policy makers with a societargpective and allow for the

development of more agreeable mitigation strategies
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Finally, the scientific community agrees that thagticality and stability of forest carbon
sequestration varies substantially throughout tbddyespecially longitudinally.
Similarly, types of forest carbon offsets (e.gorektation, enhanced forest management,
conservation easements, REDD) are not considered éguivalent in many cases. A
survey of carbon trading frameworks (domestic anternational) could contribute to the
literature by illustrating the variability in offsacceptance due to sequestration method

and origin.

LIMITATIONS

As noted in Chapters 3 to 5, there were severafdtrans to this research. The survey of
non-industrial forestland owners was limited byample frame that was not completely
representative of the target population. Howetles, was addressed by comparing
characteristics of sample frame respondents toatdtaned from the National Woodland
Owner Survey. The industrial forestland owner senfame did not encounter the same
limitation. Overall, familiarity with carbon segsieation and trading was quite low,
resulting in frequent ‘neutral’ responses to questaire items. However, sufficient non-
neutral responses were provided to allow for gtesisanalysis and distribution was

found to be normal.

Constraints on the length of the questionnairetéchthe number of questionnaire items

used to measure latent constructs. In the casevafonmental orientation, for example,
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the number of belief variables was reduced by on&dth biocentric and
anthropocentric orientations. These constraint®\peesent in both the mail and web-
based questionnaires, thus, limiting the validityh@ constructs in each model. Finally,
carbon sequestration and trading, if consideradrms of a ‘product life cycle,’ is in an
introduction or perhapgrowth stage. As markets emerge and develop, the beahavio
processes leading to intentions to sequester cavilblikely change over time. Care
should be taken when comparing results from thidysto data collected in a mature

market.

Given the environmental focus of the questionnaisesl in this research, there is
potential for social desirability bias, or the tendy of respondents to reply in a manner
that will be viewed favorably by others. Howewgiven that carbon sequestration and
trading is defined neither a positively or negdiieithin the distributed questionnaires,

the potential for social desirability bias is mimzed.
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Appendix A. Mail Questionnaire: Non-industrial Yate Forestland Owners
(Chapters 3 and 4)

Opportunities for alternative sources of income from U.S. forestlands:
A survey of private forestland owners

A Study by the College of Forestry at Oregon State University and the Institute for Culture and Ecology

This questionnaire is part of a project investigating non-timber income opportunities from private forestlands. The
study is particularly focused on ecosystem services and forest carbon sequestration and their importance to forestland
owners. Please know that your participation is greatly appreciated and is important for the success of the project.
The results of the study will directly influence education programs designed for forestland owners. Your responses
will be completely anonymous. If you choose, you can provide contact information at the end and we will provide

you with study results. We appreciate your willingness to participate and thank you for your time.

Helpful Definitions (before you start):
Carbon Sequestration: the planting or management of trees and forests to remove and store atmospheric carbon.

Carbon Trading: the purchase and/or selling of stored carbon as a tradable unit. Scientists believe that atmospheric
carbon is one of the main causes of global warming.

Ecosystem Services: benefits people obtain from ecosystems/forests (e.g. water quality, biodiversity)
Nontimber Forest Product (NTFP): all wild, wild-simulated, and cultivated species harvested from forests, other

than species for industrial wood/timber products. Some examples include wild mushrooms, moss, salal, maple
syrup, huckleberries, firewood, native seeds, ginseng, birch bark, pine nuts, and transplants or nursery stock.

Contact:  Derek Thompson, PhD Candidate
541-207-6288
Derek.Thompson@oregonstate.edu

Oregon State

UNIVERSITY

&

Questionnaire begins next page
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Section 1: Land Ownership, Characteristics and Management

1. How many acres of land do you currently own? __ ___acres

2. How long have you owned your land? __years

3. Is your home (primary residence) on the forestland that you own? (check one) [0 Yes [ No

If No, how often do you work on or visit your forestland? (check one)
O Daily [0 Weekly O Monthly [ Every 2 - 6 months [ Every 7 — 12 months O Less than once per year

4. In what state(s) is your forested land located? (please write all that apply)

5. What percentage of your land is: (please fill in percentages for each)

Covered by softwood tree species (e.g. pine, fir, spruce, larch, cedar, etc.)? %
Covered by hardwood tree species (e.g. oak, maple, ash, beech etc.)? _ _ %

Riparian, marsh, swamp, estuary, orwetland ___ %
Non-forested agricultural land %

6. What are your plans for your forested land in the next five years? (check all that apply)

O leaveitasis O give some or all of my forestland to my children or other heirs
O harvest sawlogs or pulpwood O collect nontimber forest products
O sell some or all of my forestland O no plans at this time

O other (specify)

7. Have you ever had a timber cruise (inventory) done on your forestland? [ Yes [ No [ Unsure

8. Do you currently have a written management plan for your forestland? O Yes [INo [ Unsure
If yes, does your management plan include a section on: (check one for each)

a) Nontimber forest products? O Yes O No 0O Unsure
b) Ecosystem services? O Yes 0O No O Unsure
c) Carbon sequestration? O Yes ONo O Unsure

9. Is there a conservation easement on any of your forestland? [J Yes [0 No [ Unsure

10. Is any of your forestland certified under the following programs?: (check any that apply)
OO Forest Stewardship Council (FSC)
O Sustainable Forestry Initiative (SFI)
O American Tree Farm System (ATFS)

Page 2
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11. Please indicate your level of agreement with the following statements (circle one number for each statement):

Strongly Moderately Moderately Strongly
Agree Agree Neither  Disagree Disagree

I tend to use new forest management techniques before my

fellow forestland owners. . 4 . g !
I am able to implement new management strategies used by 5 4 3 2 1
other forestland owners.

I consider ideas about management practices from external

sources to be critical to the sound management of my 5 4 3 2 1
forestland.

I actively seek new forest management practices. 5 4 3 2 1

Section 2: Carbon Sequestration and Trading on Forestland

Definition - Carbon Sequestration: the management of trees and forests to remove and store atmospheric carbon.

12. Do you currently manage your forestland for forest carbon sequestration? [0 Yes [ No [ Unsure

13. Without using outside sources, please indicate whether you think the following statements are true or false.
(please circle one for each)
Quite Slightly Slightly Quite
Confident Confident Confident Confident
this is True  this is True Neutral this is False this is False

Any forestland owner can enter the carbon trading

5 4 3 2 1

market.
The largest voluntary carbon market in the U.S. is 4 ) 1
the Chicago Climate Exchange. 3
Forest carbon is traded in units called ‘Forbons’. N 4 3 2 1
Only softwood tree species are eligible for carbon

. S 4 3 2 1
credits.
Forest carbon sequestration and trading can be done 5 4 3 2 1

without a written management plan.

14. Please indicate your level of agreement with the following statements (circle one number for each):

Strongly Moderately Moderately  Strongly
Agree Agree Neither Disagree  Disagree
I plan to use (or continue to use) at least part of my forestland 5 4 3 2 1
for carbon sequestration.
Tintend to participate in the forest carbon trading market. 5 4 3 2 1
I plan to take (or have already taken) the necessary steps to use 5 4 3 2 1
my forestland for carbon sequestration.
I am interested in exploring carbon sequestration opportunities 5 4 3 ) 1
on my forestland.
I feel positively about the possibility of participating in carbon 5 4 3 2 1
sequestration and trading on my forestland.
In the long term, carbon sequestration and trading can increase
e 5 4 3 2 1
the revenue generated from my forestland.
Participating in forest carbon sequestration and trading helps 5 4 3 2 1

minimize climate change.



15. Please indicate your level of agreement with the following statements (circle one number for each):

It is possible to participate in carbon sequestration and trading on
my forestland.

I think I can manage my forestland for carbon sequestration
values.

I have the necessary financial resources to manage my forestland
for carbon sequestration.

The characteristics of my forestland are suitable for forest carbon
sequestration.

Incentives are currently available to assist forestland owners with
forest carbon sequestration and trading.

16. Please indicate your level of agreement with the following statements (circle one number for each):

207

Strongly Moderately Moderately ~Strongly
Agree Agree Neither ~ Disagree  Disagree
5 4 3 2 1
5 4 3 2 1
5 4 3 2 1
5 4 3 2 1
5 4 3 2 1

Carbon sequestration would improve other forest values on my
land (e.g. scenery, naturalness, tree quality).

In the short term, carbon sequestration and trading will provide
increased revenue from my forestland.

The cost of managing my forests for carbon sequestration is too
high.

I may notice a decrease in revenue from my forestland if I
participate in carbon sequestration.

The price of forest carbon credits is unpredictable.
Sequestering carbon may decrease the dollar value of my land.

Sequestering carbon may prevent me from managing my
forestland for other values that are important to me.

17. Please indicate your level of agreement with the following statements (circle one number for each):

Strongly Moderately Moderately  Strongly
Agree Agree Neither  Disagree  Disagree

5 4 3 2 1

5 4 3 2 1

5 4 3 2 |

5 4 3 2 1

5 4 3 |

5 4 3 1

5 4 3 2 1

Strongly Moderately Moderately  Strongly
Agree Agree Neither Disagree  Disagree
Most people important in my life would approve of my 5 4 3 2 1
participation in forest carbon sequestration and trading.
Friends believe I should participate in forest carbon
- : o 5 4 3 2 1
sequestration and trading.
Most forestland owners I know are involved in (or
S C L . S 4 3 2 1
considering) carbon sequestration on their land.
Family members believe I should participate in forest carbon 5 4 3 2 1
sequestration
Forestry professionals and/or forest management associations
believe I should participate in forest carbon sequestration and 5 4 3 2 1
trading.
Neighbors (adjacent landowners) believe I should participate 5 4 3 2 1
in forest carbon sequestration and trading.
Most people important in my life think that I should 5 4 3 2 1

participate in forest carbon sequestration and trading.
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18. If you were to consider participating in forest carbon sequestration on your forestland, please indicate the

importance you would place on each of the following factors:

(circle one number for each):

Increased revenue generation from forestland in the short
term

The opinion of family members.

Participation in carbon sequestration to minimize the
effects of climate change.

The opinion of neighbors or adjacent landowners.

Increased revenue generation from forestland in the long
term.

The opinion of other forestland owners

Improvement of other forest values on my land
(e.g. scenery, naturalness, tree quality).

The opinion of forest management associations and
forestry professionals.

The costs of managing my forest for carbon sequestration.

The opinion of friends.

Very Not at all
Important  Important Neither  Unimportant Important

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

19. If you were to consider participating in forest carbon sequestration on your forestland, please indicate the

importance you would place on each of the following factors:

(circle one number for each):

Having the necessary financial resources to manage
forestland for carbon sequestration.

Your forestland having the necessary characteristics for
forest carbon sequestration.

Maintaining steady revenue from your forestland.

Volatility of forest carbon prices.
Maintaining the financial value of your land.

Managing your forestland for other values that are
important to you.

Very Not at all
Important  Important Neither  Unimportant Important
5 4 3 2 1
5 4 3 2 1
5 4 3 2 1
5 4 3 2 1
5 4 3 2 1
5 4 3 2 1
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20. Please indicate your agreement with the following statements (circle one number for each):

Nature’s primary value is to provide products useful to
people.

The primary value of forests is to provide timber, grazing
land, and minerals for people who depend on them for their
way of life.

The primary value of forests is to generate money and
economic self-reliance for communities.

Forests are valuable only if they produce jobs and income for
people.

My understanding of the steps required to participate in forest
carbon sequestration and trading is quite good.

Forests have value, whether people are present or not.
Forests have as much right to exist as people.

Nature has as much right to exist as people.

Wildlife, plants and people have equal rights to live and
develop.

My knowledge of forest carbon sequestration and trading is
quite good.

Climate change is a legitimate threat to humans.

Humans are responsible for climate change.
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Strongly Moderately Moderately Strongly
Agree Agree Neither  Disagree  Disagree

S 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

S 4 3 2 1

5 4 3 2 1

S 4 3 2 1

5 4 3 2 1

5 3 2 1

5 3 2 1

21. Indicate how useful the following sources of information might be regarding carbon sequestration/trading and

ecosystem services: (circle one for each)

Publications, books, or pamphlets

Forest landowner newsletters or magazines

Forest industry newsletters or magazines

Websites

Conferences or workshops

Video tapes / DVDs for home viewing

Television or radio programs

Video conferences/webinars

Social networking sites such as Facebook or LinkedIn
Visiting other woodlands or field trips

Talking with foresters or natural resource professionals
Talking with other woodland owners

Talking with family members or friends

Forest landowner association meetings or events
Universities / Extension

Very Somewhat ~Not Very  Not at all I Don’t
Useful Useful Useful Useful Know

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1

5 4 3 2 1
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22. Are you planning to receive or currently receiving income from your forestland for any of the following?

(circle Y or N for each)

Rights for the collection, testing and use of genetic material from a designated
area on your land

Nontimber forest product harvesting rights on your land

Research permits for collecting specimens and/or taking measurements on the
vegetation on your land

Hunting, fishing or gathering permits for wild species

Ecotourism use such as charging others to enter your land to observe wildlife,
camp or hike, or other recreation

Conservation easements

Conservation land lease

Tradable wetland mitigation credits
Tradable development rights

Tradable biodiversity credits

Credits for carbon sequestration in trees
Credits for carbon sequestration in soil

Credits for carbon sequestration in non-tree vegetation

Planning to

Receive Income
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Currently
Receiving Income

Y

T T e e R R

N

z zZ z zZ2zZ 'z =z 'z zZ z zZ =z

Y

M KK KA KKK < < K=

N

z zZ2 z zZ 2z 2z 2z 'z zZ z Z =z

23. Have you ever been approached by a professional from any kind of organization about any of the possible
income sources from your forestland listed in the previous question (#22)? (check one)

O Yes [ONo 0O Unsure

Section 4: Demographic Information

24. How many persons are in your household? Adults 18 yrsandolder ____

25. How many household members have:
Full-time, off-forest/farm employment?

26. Do any household members receive other regular payments (e.g. social security, disability, job-related

pensions, or low-income assistance)? [ Yes [0 No [ Unsure

27. Have you ever received government subsidy payments (e.g. farm subsidies)? [ Yes

28. What is your age: __Yyears

29. Areyou: OO male or [Ifemale (please check one)

Children (under 18 yrs)

O No [OUnsure

Part-time, off- forest/farm employment? __

Page 7
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30. What is the highest level of formal education have you completed? (check one)
O Less than high school diploma [ High school diploma [ 2-year associates degree / trade school
O 4-year college degree O Advanced degree beyond 4-year degree

31. What is your race? (check all that apply)

0 American Indian [ Asian [0 Black or African-American
[0 Native Hawaiian or other Pacific Islander [ Spanish/Latino [0 White [ Other (specify) ____ _

32. Are you retired? (check one) O Yes [ No O Semi-retired

33. What is your main occupation (if retired, what was your main occupation)? (please write)

34. Which of the following broad categories best describes your current approximate arnnual household income
before taxes? (check one)

[ Less than $15,000 O $15,000 - $34,999 [ $35,000 - $49,999 O $50,000 - $74,999
00 $75,000 - $99,999 [ $100,000 - $129,999 [ $130,000 -$149,999 [ $150,000 - $199,999 1 $200,000 +

35. Would you be willing to be contacted in the future for: (check all that apply):
O A follow up interview?
O Distribution of resources developed from this project?

If yes to either question, please include your contact information. Your contact information will not be identifiable
with your questionnaire responses.
Name Address Email Phone

If you have any comments regarding this questionnaire, please feel free to write them below. Any feedback which may
improve the value of this survey process to you and your fellow forestland owners would be greatly appreciated.

THANK YOU FOR YOUR COOPERATION AND FEEDBACK
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Appendix B. Online Questionnaire: Industrial Fgtand Owners
(Chapter 5)

Forest Carbon Offsets: A Survey of Large Industrial Forestland Owners

1. PIN verification

Thank yau far taking the bme 1 compiste this quashonnaire. Your feedback i invaluable ba the completion of cur res=arch projeat.

* 1. *Please enter the 3 digit PIN included in the email that delivered the link to this
questionnaire:

1. Please indicate the type of erganizatien in which you werk:

o REIT
O TIMO

o Farsst Fraducks Company

O Othe=r

Cther [pl=ase spaoity]

2. Describe the ewnership of your organization:

3. How many acres of ferestland dees your erganization manage?

4. Does your organizalion manage forestlands
outside of the United States:

o
O
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Forest Carbon Offsets: A Survey of Large Industrial Forestland Owners

5. Approximately what perceniage (%) of your organization's forestland is certified by:

D% 1-20% =1-40%: 41-60% E1-80% A1-100%

Forest Stewardship Souneil O O D D O O

(FaC)

s O O O O O O

Infiatre= [SF1)

civer O O O O O O

Orthear (please specily)

€. How many people dees your organization employ?

3. Your Position

1. What is your job title?

2. For how many years have you been:
In your currert postan?

With your arganizatian?

4. Carbon Sequestration and Trading

1. Does your erganization currently manage ils forestland for carbon offset production?
) ves

(O me

) uresre

2. Please indicate your agreement/disagreement with the following statements related to

carbon sequestrafion and trading:

EStran| Siran
d Mautral ] ras At
Agree Disagres

Ages B3
Our arganizaticn plans bo manags jar is currerdly managing] aur O O O O O
farastlard far carbon affsst productian.

| inband 1o manage this organization's forestiand holdings for catbon O
values,

Page 2
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Forest Carbon Offsets: A Survey of Large Industrial Forestland Owners

3. Please describe your organization’s plans regarding the management of foerestlands
for carbon offset production: (optional)

&l

5. Carbon Sequestration and Trading

1. Please indicate your agreement/disagreement with the fellowing statements:

Sirangly
Me=utral Crisagres=

Disagres
Cur arganization views e maragement of karastiand far carban offsed O
g=nerlion fo be a pasiive business decsion.
| fe=l that entenng the carban market = a wiss dacisan for cur O
crganizatan.
| belave that the Am=rican Slean Enargy and Secunty Act s gaing 1o O
E== put inba law.
IF the Amencan Clean Energy and S=curity Aot becomes law, it will O
create oppariunitees far aur crganization o praducs faresi catan
oifsets.
Cur arganizatian doubts ihat a healthy carbon makest will deveicp O
corar ihe next fres years.
| fe=l that LS. farest carban affssts can contribute 1o the mibgabon ol O
ghakal cimaie change.
| wi=w the2 marmg=ment af farestland for carbon ofiset ganemtion o be O
a poaibive business d=cisan.

O0CO0 0000
Q0O O0O0O
OO0 O0O0O
OO0 O0O0O

2. Please describe your impressions (positive or negative) regarding the management of
forestland for carbon offset generation.

sl

2

6. Carbon Sequestration and Trading

Fage 3
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Forest Carbon Offsets: A Survey of Large Indusirial Forestland Owners

1. Please indicate your agreement/disagreement with the following statements:

=4 =1
rangy Agres N=utral Dagres rangly
Agres Disagres

Other similar arganizations ars managing their forestland far carbon O O O D O

oifset ganeratian.

Other largs industrial farastiand owners are managng their farestand O O O O

far zarbon ofiset generaban.

O
Individuals in the industry whos= cpinicn | value believa managing O O O O O
O

Farestlands far carban wale=s is a poor busn=ss decisan.

Indivicuals in ear indusiry band to think hat ke American Cl=an O O O O

Enangy and S=curily Act 1 gong b create opparturibes for fanest
carban alfsst genarahan in the LS.

2. Please describe what similar erganizafions are doing with regards to managing
forestland for carbon sequestration and trading:

B

&l
7. Carbon Sequestration and Trading

1. Please indicate your agreement/disagreement with the following statements:
Strangly Slrangly
Agres Agr=e resutral Dagres Disagres

Our arganizahon hes the necsssany resauross o manage our farsstiand O O O
far cambon offset generaban.

| bel=we it 15 possible 1o make management decisions that will O O O O O

promeots carban allset production on our foresiands,

2. Please describe the characteristics of your erganization or the carbon market that
promoie or hinder your organization’s ability to manage your forestlands fer earbon
values and pariicipate in the carbon market:

5l

5

8. Carbon Sequestration and Trading

Fage 4
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Forest Carbon Offsets:

A Survey of Large Industrial Forestland Owners

1. Has your organization identified a price per ton of carboen that would make managing
for carbon oftfsets feasible on your forestland?

2. If Yes, and if you feel comforiable sharing this information, please indicate the price
per ten (US$/ton). Feel free to enter a range - e.g. $4-7:

9. Carbon Sequestration and Trading

1. Please indicate your agreement/disagreement with the following statements:

Strangly

. Sirangly
e he=utral Drisagres
Agree

Disagree
Our arganzation fe=ls prassure b make manag=ment decisians that

prosnde short-term mather than kng-t=mn reburres an irmeestmant. O O D O O
| perscrially fe=l pressurs o make management dacisions that pravide O O O O O
o O O

short-t=mmn rather than long-term returns on investment.

| {2l that managing faresiand for carban afsats will ohby result in O O
Icng-tamm retums an rveestment.

10. Follow-up Interview

1. Would you be willing to participate in a short (~15 minutes) telephene inferview
regarding the management of forestland for carbon values?

O ves
o

H yes, please =nber your name and email address and we will contact you bo schedubk: an inkareiew

11. Thank You

Page 5
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Forest Carbon Offsets: A Survey of Large Industrial Forestland Owners

THANK ¥OU FOR TAKING THE TIME TS COMPLETE CUR QUEETIOMMNAIRE. WWE AFFRECIATE YOUR FEEDBACK

1. If you would like to leave comments/suggestions regarding this questionnaire, please
feel free to do so in the fext box below.

l
£l




