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ABSTRACT

Expansion of tropical agricultural commodities contributes to economic growth and rural
development but drives deforestation and biodiversity loss in producing countries. As a major
forest-risk commodity, palm oil has been the target of substantial attention from the international
conservation community, including individuals in civil society organizations, researchers, and
government employees focused on environmental issues. These professionals influence public
awareness, environmental policy, and funding allocation. Yet, it is not uncommon for them to
have different opinions regarding conservation interventions, especially when addressing
complex socio-environmental systems such as agricultural production in tropical regions to
supply global demand. Yet, little is known about the underlying causes of these differences,
especially when scientific evidence is uncertain or inexistent. My research investigated the
predictors of conservation professionals' perceptions and behaviors. It explained the support of
conservation interventions by addressing three questions: 1) What factors influence perceptions
of oil palm's impacts and conservation intervention effectiveness? 2) How do attitudes,
knowledge, perceptions, and other factors affect palm oil purchasing behavior? 3) Did a
comprehensive report regarding the impacts of palm oil and the effectiveness of interventions
affect perceptions and behaviors? I analyzed data collected from conservation professionals
based in various regions applying a conceptual model that integrated the Theory of Planned
Behavior and Value-Belief-Norm theory. I used ordered logistic and difference-in-difference
regressions to examine the associations between predictors and explanatory variables. My
findings indicated that survey respondents shared similar perceptions regarding palm oil's impact
on social, environmental, and social outcomes. However, they had less agreement regarding
conservation funding priorities and effective interventions in the palm oil sector. Moreover, their
perceptions and behaviors were significantly related to several characteristics, including work
time with palm oil issues, self-reported environmental and economic knowledge of palm oil
impacts, source of information, region of residency, and gender. I found no significant change in
most respondents' perceptions and behaviors after reading a report on oil palm. My findings
contribute to understanding the multiple influences on conservation community member

perceptions and behaviors, especially when scientific evidence is limited. To effectively
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influence opinions, I suggest using tailored communication by region of residency and worktime

with the commodity to share research findings regarding tropical forest-risk commodities.
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1. INTRODUCTION

The global conservation community is comprised of a heterogeneous group of civil
society organizations (CSOs), government institutions, and research societies based in countries
with different socioeconomic development levels. Individuals within these organizations address
the protection, management, and restoration of nature guided by priorities defined at multiple
temporal, spatial, and geographic scales. The decisions and actions of these professionals
influence governance of conservation concerns through advertising campaigns, policy
recommendations, allocation of conservation funding, production and dissemination of scientific
research, and lobbying efforts (Armitage et al., 2012; ITUCN, 2019; Waldron et al., 2013).

Although conservation professionals may share the same goals, their priorities and
perceptions of conservation interventions may differ (Mason-Renton, Vazquez, Robinson, &
Oberg, 2019). Researchers have found divergent support for conservation strategies, regarding
wildlife and human conflict (Lute et al., 2018; Rastogi et al., 2013), trophy hunting (Parker et
al., 2020), and genetically modified crops and transport biofuel (Di Lucia et al., 2012;
Wisniewski et al., 2002). The potential adverse outcomes of a polarized debate on conservation
governance include conflicting public perception across different regions (Teng, Khong, & Che
Ha, 2020), antagonism between policymakers in producing and consuming countries (Hinkes,
2019; Klepper, 2018), implementation of contradictory governance mechanisms in different
regions of the globe (Peixoto & Temmes, 2019), and political impasse (Mason-Renton et al.,
2019). As potential benefits, the debate may contribute to a better understanding of reasons for
discordance, identify points of common interest, improve conflict management within the
conservation community, and motivate stakeholders to improve or develop new governance
interventions (Lute et al., 2018; Rastogi et al., 2013).

Much of the peer-reviewed literature investigating conflicting views within the
conservation community has focused on a science-practice gap. In many instances, scientific
knowledge is insufficient or inconclusive to meet practitioners' and policymakers' needs
(Bertuol-Garcia et al., 2018; Mason-Renton et al., 2019), or research outcomes do not reach
practitioners and policymakers in the format and timing they require (Bertuol-Garcia et al.,

2018). Previous research suggests that different factors affect the communication process of



scientific evidence, including how a message is framed and lack of concern in accessing the
content (Bertuol-Garcia et al., 2018; Kusmanoff et al., 2020). In the absence of scientific peer-
reviewed knowledge, practitioners often rely on their professional experience, fieldwork, and
alternative sources of information for decision-making (Fazey et al., 2006; Toomey et al., 2017;
Walsh et al., 2019). For example, a practitioner's knowledge of an issue is complemented by
experiential knowledge acquired through direct interaction with an environmental system (e.g.,
an employee of a local NGO working with cattle ranchers on implementing more sustainable
practices) (Fazey et al., 2006; Martin et al., 2012), information provided by CSOs (Gossa et al.,
2015), and advice from other conservation professionals (Walsh et al., 2019). Personal
experience with environmental damage (e.g., extreme weather events and fieldwork) can be
more critical in affecting perceptions of environmental risks of issues than external sources of
information (e.g., CSO reports and media outlets) (Lujala et al., 2015). An individual's cognitive
process may also be influenced by values, gender, worldviews, norms, and interests (Gifford &
Nilsson, 2014b; Steg et al., 2014; van der Linden, 2015; Zelezny et al., 2000).

These differences within the conservation community are more likely to surface when
conservation professionals and policymakers deal with complex socio-environmental systems
that affect multiple stakeholders in different countries. One such example is the production of
globally traded commodities in tropical regions that are both a major driver of deforestation
(Gibbs et al., 2010; Henders et al., 2015) and a source of socioeconomic development for
producing countries (Reed et al., 2016). In the case of tropical commodities, polarization may
emerge due to differences in values and interests between producing regions that benefit from
socioeconomic impacts (Ghazoul et al., 2010) and non-producing regions committed to fighting
climate change and reducing carbon emissions (Di Lucia et al., 2012).

In particular, the global conservation community has recently engaged in a debate
regarding the appropriate set of interventions to address concerns around production of palm oil.
In 2017, the oil palm industry supplied around 35% of the global demand for vegetable oil
through a complex transnational multi-tier supply chain (Lyons-White & Knight, 2018). Oil
palm is the highest energy-yield major oil crop, and thus requires less land to produce the same
oil amount than other major oil crops, which contributes to its competitive advantage as an edible

oil (Barcelos et al., 2015). The versatility and low cost of palm oil and its derivatives have also



made it a critical ingredient for fast-moving consumer goods manufacturers (e.g., Unilever,
Nestlé, Frito-Lay) (Thomas et al., 2015).

Oil palm generates multiple benefits for producing countries, including gross domestic
product (GDP) growth, increased export and tax revenues, relatively high and predictable
sources of income to plantation and smallholder producers, and job creation in rural areas
(Barthel et al., 2018; Pacheco et al., 2017; Rival et al., 2014). Not all impacts, however, have
been positive. In Southeast Asia, adverse effects include disputes over land tenure (Rist et al.,
2010) and human rights violations (e.g., child or forced labor) in industrial-scale plantations
(ILRF/OPPUK/RAN, 2017). Oil palm expansion has also been a significant driver of tropical
deforestation (Gaveau et al., 2016; Meijaard et al., 2018), and reduced habitat extent, quality, and
connectivity (Scriven et al., 2019; Uryu et al., 2008). Other adverse environmental impacts are
intentional and unintentional fires and associated particulate emissions (Carlson et al., 2012;
Marlier et al., 2015), and diminished downstream water quality (Obidzinski et al., 2012; Schrier-
Uijl et al., 2013).

International CSOs concerned primarily with the biodiversity implications of oil palm
production have developed successful campaigns that associate palm oil production with
deforestation and other undesirable outcomes, such as killing orangutans (Hinkes, 2019;
Ruysschaert & Salles, 2016). These campaigns are often aimed at specific global brands, such as
Nestlé’s KitKat and Unilever's Dove. Consequently, in many Western palm-oil consuming
countries, palm oil is synonymous with environmental destruction and biodiversity loss (Teng et
al., 2020). The perception that governments of producing countries were not effectively
addressing the adverse environmental impacts led to the implementation of non-state market-
driven conservation interventions (e.g., the RSPO and Zero Deforestation Commitments (ZDCs)
by members of the palm oil supply chain) (Lambin et al., 2018; Von Geibler, 2013). These
initiatives coexist with government-led mechanisms (e.g., tariffs, environmental laws, and
government-mandated certification standards) and hybrid initiatives (i.e., jurisdictional
approaches). Although most initiatives are managed by distinct private and public institutions, a
high degree of complementarity exists between them (Meijaard et al., 2018; Pacheco et al., 2018)

This perception of the harm wrought by palm oil has measurably changed the behavior of
both individuals and organizations. Research suggests that people check labels for palm oil and
boycott consumer products influenced by CSO campaigns (Teng et al., 2020). CSOs have pushed
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companies utilizing palm oil to develop commitments to source only certified sustainable palm
oil (Lyons-White & Knight, 2018; Rogerson, 2017). Importing country governments have
adopted restrictions on palm oil imports (European Parliament & Council of the European
Union, 2018; Hinkes, 2019), while producing countries have developed regulations intended to
assure responsible palm oil production (ISPO, 2019; Wijaya et al., 2019). For instance, in 2019,
the European Parliament classified palm oil as “unsustainable due to the risk of expansion into
high-carbon land (e.g., peatland) in Southeast Asia” (European Parliament, 2019). Yet, oil palm
is just one of many commodities driving tropical deforestation. Cattle ranching, timber
harvesting, soybean farming, and mining are also implicated in the loss of biodiverse tropical
forests (Curtis et al., 2018; Henders et al., 2015). Moreover, substituting palm oil for other oil
crop commodities could have unintended consequences because of oil palm's relatively high
yields (Noleppa & Matt, 2016).

Differences in perceptions may arise if conservation professionals lack a clear
understanding of socio-ecological trade-offs and scientific evidence on the effectiveness of
conservation interventions. Although researchers have contributed to a better understanding of
the causes of the science gap between scientists and practitioners, little is known of other factors
that explain differences within the conservation community. Thus, I aimed to investigate the
predictors of perceptions and behaviors of conservation professionals and explain their support
for conservation interventions. In this context, the following questions guided the study:

1. What factors influence perceptions of oil palm's impacts and the effectiveness of
conservation interventions designed to address these impacts?

2. How do attitudes, knowledge, perceptions, and other variables affect palm oil
purchasing behavior?

3. Did a comprehensive report regarding the impacts of palm oil and the
effectiveness of interventions affect perceptions and behaviors?

To address these questions, I analyzed data from a survey of individuals engaged in
conservation as members or affiliates of the International Union for Conservation of Nature
(IUCN). This global organization integrates the strengths of its 1,400 member organizations and
over 15,000 affiliated experts to promote nature conservation and sustainable use of natural
resources (IUCN, 2019). I developed a conceptual model based on the Theory of Planned
Behavior and the Value-Belief-Norm theory. I used this model to evaluate the significance of
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environmental attitudes, perceptions, knowledge, and subjective norms in explaining consumer
behavior and support of a palm oil ban by importing countries. I used ordered logistic regression
models to identify predictors of differences in conservation professionals' perceptions and
behaviors. By applying difference-in-difference regression, I evaluated the impact of the release
of a communication piece developed by the Oil Palm Task Force in changing individual
perceptions and behaviors. These findings are designed to inform organizations involved in
sustainable palm oil governance of the factors that influence conservation professionals'
perceptions and actions. I expect my results will contribute to improving the effectiveness of

communication efforts within the conservation community.

2. Methods
2.1. IUCN Oil Palm Situation Analysis

In December 2017, the IUCN released the draft report on Oil Palm and Biodiversity
(Meijaard et al., 2018) to ICUN staff, members, and affiliates, all members of the global
conservation community. The report reviewed the evidence of oil palm impacts on biodiversity
and evaluated governance mechanisms designed to contribute to greater sustainability within the
oil palm industry (Meijaard et al., 2018). It underscored palm oil's role in the worldwide supply
of vegetable oil and the potential risks of import sanctions, such as leakage of deforestation from
the oil palm industry to other commodity crops. The release of the draft provided a unique

opportunity to collect data regarding palm oil from the global conservation community.

2.2. Data collection

Data were collected through two self-administered online questionnaires (APPENDIX B
— Survey Instrument) using Qualtrics software, Version XM (Qualtrics, 2018). The
questionnaires were developed as part of a graduate course at the University of Hawai‘i at
Manoa. The first survey instrument was designed to assess global conservation community
members' attitudes, perceptions, and behaviors before individuals read the IUCN report. The
instrument contained six main sections: (1) knowledge, professional characteristics, and
demographics; (2) pro-environmental attitudes; (3) consumer shopping behavior concerning

palm oil products; (4) perceptions of the consequences of the palm oil industry in producing
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countries and the effectiveness of biodiversity conservation interventions; (5) support for a ban
on palm oil; and (6) conservation roles and prioritization of funding. To ensure the clarity of this
initial questionnaire, two pretests were conducted: one with six experts on oil palm conservation
issues, and the other with five graduate students in the Department of Natural Resources and
Environmental Management at the University of Hawai‘i. The second questionnaire, a reduced
version of the initial questionnaire, was designed to assess changes in environmental attitudes,
perceptions, and behavior after survey respondents read the Situation Analysis draft.

On December 22, 2017, the IUCN distributed the first survey to all members and
affiliates with the draft of the situation analysis via email, then closed the survey on January 31,
2018. Participation was voluntary and individuals were invited to answer the survey before
accessing the report. The survey was available in English, French, Spanish, and Indonesian.
Those who agreed to participate in a follow-up survey were asked, via email, to complete a
reduced version of the first questionnaire in March 2018. Most respondents selected the English

version (79%).

2.3. Research model design and dependent variables

I combined elements of the Theory of Planned Behavior (TPB) (Ajzen, 1991) and the
Value-Belief-Norm (VBN) theory (Stern et al., 1999) to develop a conceptual model (Figure 1)
that allowed me to investigate the antecedents and predictors of perceptions and behavior of
global conservation community members. [ used an integrated model based on the previous
findings supporting the complementarity of the TPB and VBN theory (Klockner, 2013; Nigbur et
al., 2010; Oreg & Katz-Gerro, 2006). Combining these theories resulted in a framework that
addressed the determinants of self-reported consumer behavior (e.g., purchase of palm oil
containing products) and self-reported support for a governance mechanism (e.g., ban on palm
oil by importers). The benefits of the integrated model were two-fold. First, the model added
subjective norms to the analysis of predictors of support for a ban on palm oil. Second, it allowed
the examination of the influence of perceptions of palm oil impacts and conservation governance
effectiveness on self-reported consumer behavior.

The TPB and VBN theory are two popular conceptual frameworks developed by social
psychologists to investigate antecedents and determinants of human behavior (Fielding et al.,

2008; Kaiser et al., 2005; Rise et al., 2010; Steg et al., 2005). The TBP examines the
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interrelationships of attitudes, subjective norms, and perceived behavioral control (Ajzen, 1991).
Attitudes correspond to "favorable or unfavorable evaluation or appraisal" of a behavior (Ajzen,
1991, p.188). Subjective norms manifest as social pressure to behave in a particular manner,
affecting individuals' private or professional lives. Perceived behavioral control refers to the
perceived ability to perform a behavior based on previous experience or expected barriers. The
TPB represents a robust model to assess behavior change in high-cost (e.g., reduction of the use
of automobiles) or economic-constrained situations (e.g., adoption conservation practices by
landowners) (Bamberg & Schmidt, 2003; Kaiser et al., 2005; Raymond et al., 2011; Steg &
Vlek, 2009).The VBN theory consists of a linear model from beliefs to personal norms to
behaviors. Beliefs are represented by environmental attitudes (or worldviews) and perceptions
(i.e., the process of understanding and evaluating adverse environmental consequences and
perceived ability to reduce the threat). Perceptions correspond to mental representations formed
due to cognitive and affective processes at the individual or collective levels (van der Linden,
2015; Vincenzi et al., 2018). Personal norms refer to one's feeling of obligation to act. The VBN
theory has been successfully applied to explain low-cost environmental behavior (e.g., policy
acceptability and purchase of green consumer products) and non-transparent personal costs (e.g.,
fishing rights) (Hansla et al., 2013; Steg et al., 2005).

The first component of my conceptual model (Figure 1) focuses on the determinants of
two critical groups of perceptions, oil palm industry impacts (measured by nine variables
representing perceptions of social, environmental, and economic effects; Table 1) and
effectiveness of biodiversity conservation mechanisms in producing countries (measured with
ten variables representing perceptions of government-led and non-state market-driven
biodiversity conservation mechanisms; Table 1). The second component centers on how self-
reported consumer behavior of conservation professionals is influenced by environmental
attitudes, measures of knowledge (e.g., source of information and work time dedicated to the
commodity), and perception of the effectiveness of the RSPO certification scheme (Table 2). The
third component focuses on support of import bans, a demand-side policy (Clarke, 2019;
Meijaard et al., 2018) (Table 1). The fourth component centers on examining the influence of the
release of a comprehensive report by IUCN on perceptions and behaviors. Table 4 provides a list

of predictors by component.



Five-point Likert scales were used to collect self-reported measures of perceptions and
behaviors (Table 1). The scales ranged from "Disagree" (1) to "Agree" (5) for behavior; from
"Extremely positive" (1) to "Extremely negative" (5) for awareness of consequences of the palm
oil industry; and from "Not at all effective" (1) to "Extremely effective" (5) for perceived
effectiveness of conservation interventions. An "I don't know" option was included for
effectiveness and support for a ban because the sample included conservation professionals
dedicated to diverse commodities and industries, and not all were highly knowledgeable

regarding palm oil.
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Figure 1. . Conceptual model of determinants of attitudes, perceptions, and behaviors of members of the global conservation
community regarding palm oil sustainability. Component 1 (Tables 1 and 2) examines the association of socio-cultural factors
(such as subjective norms and contextual factors) and individual factors (knowledge and professional characteristics) on the
perceptions of an individual regarding the impacts of the palm oil industry and the effectiveness of conservation interventions.
Component 2 investigates the consumer behavior of consumer packaged goods that contain palm oil ingredients at the point of sale by
conservation professionals (Tables 1, 2, and 3). Component 3 (Tables 1, 2, and 3) focuses on the analysis of predictors of self-reported
support for a ban by countries importing palm oil. Component 4 assesses the impact of a comprehensive report on palm oil and
biodiversity on conservation professionals' perceptions and behaviors (Tables 1 and 2).



Table 1. Dependent variable names and definitions

Dependent
variable

Description

Scale

Component 1: Perception of Environmental, Social and Economic Impacts

Biodiversity Biodiversity
Tropical rainforests | Tropical rainforests
Water quality Water quality

Community land
rights

Land rights of communities near locations where palm oil
is produced

Food security

Food security in producing countries

Smallholder Incomes of smallholder farmers (i.e., non-industrial scale
incomes producers) who grow palm oil

GDP of producing | Gross Domestic Product (GDP) of countries where palm

countries oil is produced

Profits of Profits of corporations that grow, trade, refine, and/or sell
corporations palm oil

Tax revenue

Tax revenues of governments in countries where palm oil
is produced

1 =Extremely
negative,
2=Somewhat
negative,
3=Neither
positive nor
negative,
4=Somewhat
positive,
S5=Extremely
positive

Component 1: Perception of the effectiveness of biodiversity conservation governance mechanisms

RSPO Certification by the Roundtable on Sustainable Palm Oil
(RSPO)

ISCC Certification by International Sustainability and Carbon
Certification (ISCC)

ISPO & MSPO Government-led certification systems such as Indonesian
Sustainable Palm Oil (ISPO) and Malaysian Sustainable
Palm Oil (MSPO)

Southeast Asia Government policies in Southeast Asian palm oil

(Gov. Policies) producing countries

Africa (Gov. Government policies in African palm oil producing

Policies) countries

Latin America
(Gov. Policies)

Government policies in Latin American palm oil producing
countries

Tariffs and trade Tariffs and trade regulation (e.g., bans on palm oil imports)

regulation

ZDCs Corporate zero-deforestation commitments (ZDCs)

Jurisdictional Jurisdictional approaches (i.e., integrated landscape

Approaches planning initiatives aligned with sub-national or national
political jurisdictions)

Lending Standards on lending to the palm oil industry (e.g., lenders

cutting ties with companies that are linked to deforestation)

1=Not at all
effective,
2=Slightly
effective,
3=Moderately
effective, 4=Very
effective,
S5=Extremely
effective
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Table 1. (Continued) Dependent variable names and definitions

Dependent Description Scale
variable

Component 2: Self-reported consumer behavior regarding palm oil products

Check labels Check ingredient labels for palm oil 1=Disagree,
Purchase palm oil Purchase products that contain palm oil 2=Somewhat
products disagree,

3=Neither agree
or disagree,
4=Somewhat
agree, S=Agree

Component 3: Perception of the need of ban on PO imports by European countries

No Ban Needed Conservation of tropical biodiversity can be accomplished | 1=Disagree,
without banning palm oil production 2=Somewhat
Ban Needed Need for a ban on palm oil imports by the European Union | disagree,
and other major palm oil importers 3=Neither agree

nor disagree,
4=Somewhat
agree, S=Agree

Table 2. Independent variable names and definitions. Because of the willingness of European
countries to adopt trade barriers on palm oil products, I defined Europe as the reference group for
the regional dummies.

Independent Description Scale
variable
Gender Male, Female or Other Male = 1, Female and other =0
Region of Latin America, Oceania, Asia excluding | Dummy (Europe = 0)
residency Indonesia and Malaysia, Africa, North
America, Europe, Indonesia and
Malaysia
Knowledge Self-reported level of knowledge of 1=Not knowledgeable at all, 2=Slightly
economic, environmental, and socio- knowledgeable, 3=Moderately
economic impacts of the palm oil knowledgeable, 4=Very knowledgeable,
industry 5=Extremely knowledgeable
Worktime with | Percent of work time dedicated to palm 0%, 1-20%, 21-40%, 41-60%, 61-80%,
Palm Oil oil issues 81-100%
Sources of IUCN, Peer Reviewed Papers, Corporate | Dummy (Other = 0).
information Social Responsibility Reports, Fieldwork,
or Other
Funding Choice of edible oil crop commodities Palm oil = 1, Other =0
that should receive the most funding to
conserve biodiversity
Read All IUCN | Read the full IUCN report Read all = 1, Other =0
Read Part UCN | Read any part IUCN report Read any = 1, Other =0
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2.4. Independent variables

The independent variables included pro-environmental attitudes, knowledge, professional
characteristics, and control variables for regional differences.

The measurement of pro-environmental attitudes relied on a reduced version of the
Environmental Attitudes Inventory (EAI) (Milfont & Duckitt, 2010). The EAI corresponds to a
comprehensive tool that assesses an individual’s general beliefs through the priority associated
with statements on preserving or utilizing natural resources (Milfont & Duckitt, 2010).
Specifically, respondents were asked to rate their agreement or disagreement with statements
selected from eleven EAI facets using a 5-point Likert-scale (Table 3).

Three variables were used to measure knowledge (Table 2). Participants were asked to
rate their knowledge of economic, social, and environmental impacts of oil palm; to indicate the
three primary sources they used to stay informed on palm oil issues; and report the work time
they dedicate to palm oil issues. Self-reported knowledge was measured using a 5-point Likert
scale.

Previous research indicates that regional sociocultural and economic development
differences, geographical distance from producing regions, and gender influence conservation
professionals' perceptions and behaviors (Gifford & Nilsson, 2014). Thus, two demographic
variables (i.e., gender and region of residency) were included to control for subjective norms
(Table 2Table 4). I classified the country of residency into seven regions based on FAOSTAT’s
country/region classification (Food and Agriculture Organization of the United Nations, 2018),
including dividing Asia into two regions (i.e., Indonesia and Malaysia, Asia except Indonesia
and Malaysia). This division controlled for residency in the two largest global palm oil-
producing countries, Indonesia and Malaysia (Food and Agriculture Organization of the United
Nations, 2018).

Conservation professionals have some degree of influence on the allocation of global
conservation resources (Armitage et al., 2012). Thus, respondents were asked to indicate their
recommended priority for funding among major edible oil commodities consisting of palm oil,
soybean oil, rapeseed oil, cotton oil, and sunflower oil. I defined a dummy variable to investigate
how selection of palm oil for conservation funding over other commodities was related to

support of a trading ban.
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Lastly, I created dummy variables to control for respondents that read the IUCN report

before answering the first survey and identify respondents that fully read, partially read, or did

not read the report between surveys.

Table 3. Statements selected from Environmental Attitudes Inventory (EAI) scale to
measure Attitudes (Milfont & Duckitt, 2010)

are used to ensure that they last as long as possible

Anthropocentric One of the most important reasons to keep lakes and rivers

concern clean is so that people have a place to enjoy water sports

Confidence in Modern science will solve the environmental problems

science

Environmental Humans are severely abusing the environment

fragility

(No) Altering nature | I would prefer a garden that is wild and natural to a well-
groomed and ordered one

Personal Whenever possible, I try to save natural resources

conservation

Dominance over Human beings were created or evolved to dominate the rest

nature of nature

(Social) Utilization of
nature

Protecting peoples’ jobs is more important than protecting
the environment

Ecocentric concern

It makes me sad to see forests cleared for agriculture

Population growth
concern

Families should be encouraged to limit themselves to two
children or less

EAI Facet Statement Scale

(No) Enjoyment of I think spending time in nature is boring 1=Disagree,
nature 2=Somewhat
Conservation policies | Governments should control the rate at which raw materials | disagree,

3=Neither agree
nor disagree,
4=Somewhat
agree, S=Agree
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Table 4. List of predictors included by model component.

Dependent Variables
. Component 1 Component 2 | Component 3
Predictor Type Perceptions: Self-Reported | Need for a
Perceptions: Effectiveness Consumer Ban
Palm oil Conservation Behavior
Impacts Interventions
Subjective Norms: Dummy Yes Yes No No
Gender
Subjective Norms: Dummy Yes Yes No No
Region
Worktime with Palm Categorical Yes Yes Yes Yes
Oil
Self-reported Categorical Yes Yes Yes Yes
Knowledge
Sources of Dummy Yes Yes Yes Yes
Information
Attitude Categorical No No Yes Yes
Priority of Funding Dummy No No No Yes
Perceptions of Categorical No No Yes Yes
Conservation (only RSPO)
Effectiveness

14



2.5. Statistical analysis of data from first survey - Ordered Logit Regression Model
(OLRM)

I used Ordered Logit Regression Modeling (OLRM) to analyze the determinants of
respondents' perceptions and behavior. OLRM is a discrete-choice statistical model suited to
measure the effect of categorical and continuous predictor variables on the probability of a
categorical outcome variable (Peng et al., 2002; Vicente-Molina et al., 2013).

I used the proportional odds logistic regression (polr) function from the package '"MASS'
in R (Ripley et al., 2019) to conduct OLRM. The model output corresponds to a cumulative link
model (Agresti & Tarantola, 2018) that estimates log odds ratios defined by the following

formula (Mauracher, Procidano, & Valentini, 2019):
(1) logit(P(Y <)) =o¢i— Byxy — - — Bpxpy =1,.,j— 1

Here, P(Y <j) calculates the link probability P of Y (response variable) shifting to above
or below a given level of an ordered category with j levels, a represents the intercept or
threshold value, and x corresponds to an explanatory variables” matrix (n x p), where n equals
the number of variables and p the fitted probabilities (Agresti Tarantola, 2018; Mauracher et al.,
2019; Parry, 2016). The B coefficients represent the degree of change in Y due to a change of one
unit of x in log odds. I converted the output to an odds ratio (OR) representing the probability of

an individual selecting a more positive or negative level of outcome, as follows:
(2) OR = elogit(P(YSj))

To test the parallel regression assumption for ordered logit models, I applied the Brant
test using the package 'Brant' for the polr estimation (Schlegel & Steenbergen, 2018). When the
Brant omnibus probability for a regression was <0.05, I used this test results to identify the
variable with the lowest p-value and excluded it from the model's equation. I repeated this
process until the omnibus probability for a specific model was >0.05.

I used the Spearman correlation to measure the monotonic relationship's strength and

direction between categorical predictors (i.e., self-reported knowledge - Table 10 and attitudes -
15



Table 11). To address multicollinearity, if two predictors were strongly associated (rho >|0.7]), |
excluded one of the logit regression models' variables (Akoglu, 2018).
Lastly, I used linear regression models as a sensitivity analysis of the ordered logit

regression using the same variables in both estimates.
2.6. Comparison of the results of the two surveys - Difference-in-Differences analysis

To evaluate the change in responses of the initial and the follow-up surveys, I used the
difference-in-differences method to estimate the impact of the report on perceptions and
behaviors. I selected respondents who did not read the report and those who read it before
answering the first survey for the control group. The counterfactual output corresponds to the
existence (or not) of statistically significant outcomes for the comparison group (Gertler et al.,
2016). I chose a gain score specification (Gelman & Hill, 2007) to control for the initial survey

measures as follows:

3) Ay = Bo+ B1dBgy + BZdBany + &

Where Ay is the change in response between the first and second surveys, and dB is a
dummy variable used to capture possible changes due to reading al/ or part of the IUCN report.
In this two-group DID design, o represents the average outcome for the control group, and So+p;
represents the average outcome for the treated group, where i = 1 represents reading the full

report and 2 reading only in part (Wing et al., 2018).

3. RESULTS
3.1. Demographics

In the first survey, 875 individuals arrived at the survey website, 472 agreed to
participate, and 470 completed the survey (Table 5). A few respondents (n=17) read the report
before answering the questionnaire. The median duration to complete the questionnaire was 18
minutes. The sample included individuals working in Europe, North America, Latin America,
Asia, Africa, and Oceania (Table 5; Figure 2). Respondents were predominately male (62%) and
highly educated (87% had a master’s or a PhD). Only 6% of respondents reported spending more
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than 60% of their time at work with palm oil issues, and 48% reported dedicating no time to this
commodity (Table 6; Figure 3). Most respondents were integrated into the [UCN network
through member organizations, participation in Commissions, and/or direct employment. About
18% of participants did not report any connection to [UCN. In the second survey, 105
individuals (22% of the original sample) completed the questionnaire, with 83% of these reading
the report, in part or in full, between surveys. The demographic characteristics of the respondents

were similar in both surveys (Table 5).
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Table 5. Demographics characteristics of respondents to initial (n=470) and follow up
(n=105) surveys.

Variable Initial Survey Follow-up Survey
n % n %
Region
Africa 51 11 11 10
Asia (excluding Indonesia & 57 12 14 13
Malaysia)
Europe 147 31 29 28
Indonesia & Malaysia 49 10 8 8
Latin America 75 16 18 17
North America 64 14 15 14
Oceania 27 6 10 10
Gender
Female 171 36 37 35
Male 290 62 68 65
Other (Please specify) 1 0
Prefer not to answer 8 2
Education
Doctoral degree (e.g., PhD, MD) 226 48 58 55
Master’s degree (e.g., MS) 141 30 26 25
Professional degree (e.g., MBA) 41 9 8 8
University degree (e.g., BS, BA) 45 10 11 10
Technical/vocational education 7 1 2 2
Secondary school graduate 4 1
Prefer not to answer 6 1
Age
20-29 33 7 9 9
30-39 117 25 17 16
40-49 129 27 30 29
50-59 112 24 17 16
60-69 59 13 24 23
70-79 12 3 5 5
(Other) 8 2 3 3
Valid n 470 100 105 100
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Table 6. Professional characteristics of respondents to initial (n=470) and follow up (n=105)

surveys.
Variable Initial Survey | Follow-up Survey
n % n %
Position
Researcher 135 29 39 37
Manager 90 19 16 15
Consultant 54 11 10 10
Educator 41 9
Executive Officer 30 6
Other 120 26 29 28
Member of [IUCN Commission
No 166 35 32 30
Yes 304 65 73 70
IUCN employee
No 380 81 78 74
Yes 67 14 22 21
Prefer not to answer 23 5 5 5
Organization is a member of IUCN
No 295 63 62 59
Yes 175 37 43 41
Percent of worktime with palm oil issues
0% 224 48 53 50
1-20% 162 34 36 34
21-40% 44 9 11 10
41-60% 14 3 3 3
61-80% 8
81-100% 18 4 1 1
Valid n 470 100 105 100
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Figure 2. Number of respondents per region of residency in the initial (n=470) and follow
up (n=105) surveys. Percentage of respondents living in Europe was 28% for both surveys and
23% in Asia (including Indonesia & Malaysia) in the first survey to and 21% in the follow-up
survey.
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Figure 3. Number of respondents by percent of time spent working on palm oil commodity
and/or industry in the initial (n=470) and follow up (n=105) surveys. Most people spent little
(1-20% of time) or no (0% of time) of their working hours on palm oil. The distribution was
similar between surveys.
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3.2. Descriptive statistics of study variables

As expected from the global conservation community, respondents' environmental
attitudes were biased toward protecting the environment (Figure 4). On average, respondents
somewhat agreed or agreed with statements supporting the preservation of nature but somewhat
disagreed or disagreed with statements supporting human’s utilization of nature. For instance,
the average score for environmental fragility was equal to 4.74 (agree), compared to 1.84
(somewhat disagree) for utilization of nature to create jobs.

Participants reported being more knowledgeable about palm oil's environmental impacts
than the commodity's social and economic effects (Figure 5). About half of the respondents
(52%) reported some worktime with palm oil issues (Figure 3), followed by 47% and 36%
reporting some time dedicated to timber and cattle industries. Most respondents perceived the
impact of oil palm on environmental outcomes and smallholder land rights as extremely negative
or somewhat negative. In contrast, most thought palm oil had extremely positive or somewhat
positive economic consequences for producing countries (Figure 6).

Results suggest that respondents were less familiar with government policies in Africa
and Latin America and ISCC certification relative to other palm oil governance mechanisms,
based on the high proportion of I do not know responses to questions referencing these policies
(Table 8). Regarding the effectiveness of different approaches at protecting biodiversity, market-
driven mechanisms were evaluated more favorably than state-led governance (Table 7). On
average, respondents perceived all conservation governance mechanisms as s/ightly to
moderately effective (Figure 7).

Although most respondents agreed or somewhat agreed that they check ingredient labels
for palm oil, about half agreed or somewhat agreed that they purchase products containing palm
oil (Figure 8). A moderate and negative correlation between these two variables (rho =-0.411)
suggests many individuals check labels and avoid buying products containing palm oil. With
respect to whether a ban on palm oil is needed, the responses revealed a bimodal distribution
confirming polarization within the global conservation community regarding support for this
type of intervention (Figure 8).

Most respondents perceived palm oil production's impact on biodiversity loss to be

higher than other major oil crops (Figure 9), but opinions diverged compared to mining and
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cattle industries. When asked to define funding priorities, 41% of respondents chose palm oil
instead of other oil crop commodities (Figure 10), and 26% chose palm oil instead of other

tropical land-based industries (Figure 11).
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Table 7. Descriptive statistics of self-reported knowledge and environmental attitudes. Variables were measured with 5-point
Likert scales as described in the methods section. Respondents were required to select an answer to these questions.

Variable N mean sd? median skew kurtosis
Knowledge
Economic Knowledge 470 3.100 0.990 3 -0.043 -0.320
Environmental Knowledge 470 3.980 0.870 4 -0.650 0.164
Social Knowledge 470 3.230 1.000 3 -0.161 -0.377
Attitudes
No Enjoyment of Nature 470 1.104 0.433 1 4.642 22.530
Conservation Policies 470 4.500 0.831 5 -1.994 4.264
Anthropocentric Concern 470 2.181 1.346 2 0.827 -0.603
Confidence in Science 470 2.721 1.253 3 0.127 -1.163
Environmental Fragility 470 4.740 0.710 5 -3.615 14.356
No Altering Nature 470 4.168 0.999 4 -1.160 0.847
Personal Conservation 470 4.734 0.580 5 -2.970 12.120
Dominance over Nature 470 1.521 1.054 1 2.003 2.925
Social Utilization of Nature 470 1.845 0.939 2 0.898 0.101
Ecocentric Concern 470 4.626 0.764 5 -2.426 6.401
Population Growth Concern 470 3.604 1.345 4 -0.642 -0.701

a. sd = standard deviation.
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Table 8. Descriptive statistics of perceptions of impacts of palm oil industry and effectiveness of conservation interventions to
mitigate them. Variables were measured with 5-point Likert scales as described in the methods section. For the effectiveness,
approaches, and barriers

% Ido
Variable N mean sd? median skew Kurtosis
not know
Effects
Biodiversity 470 1511 0.925 1 2.161 4.344 N/A
Rainforests 470 1.483 0.934 1 2210 4.441 N/A
Water 470 1911 0.905 2 1.037 1.091 N/A
Land rights 470 1.909 0.983 2 1.165 1.132 N/A
Food Security 470 2.604 1.174 2 0.298 -0.899 N/A
GDP 470 3.966 0.843 4 -0.915 1.279 N/A
Profits 470 4.536 0.817 5 -2.295 5.844 N/A
Smallholder Incomes 470 3.340 1.164 4 -0.563 -0.684 N/A
Tax Revenues 470 3.953 0.822 4 -0.948 1.432 N/A
Effectiveness

RSPO 377 2.820 1.040 3 0.171 -0.539 19.8%
ISCC 322 2.710 1.060 3 0.237 -0.477 31.5%
ISPO/MSPO 357 2.500 1.120 2 0.415 -0.561 24.0%
Gov Pol SEA 362 2.300 1.200 2 0.530 -0.770 23.0%
Gov Pol Africa 306 2.350 1.190 2 0.507 -0.688 34.9%
Gov Pol Latam 279 2.540 1.140 3 0.272 -0.681 40.6%
ZDCs 416 2.850 1.210 3 0.198 -0.839 11.5%
Jurisdictional Approaches 363 2.990 1.090 3 -0.066 -0.550 22.8%
Tariffs and Trade Barriers 389 2.890 1.280 3 -0.064 -1.107 17.2%
Lending Restrictions 368 3.090 1.120 3 -0.187 -0.696 21.7%

a. sd = standard deviation.
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Table 9. Descriptive statistics of self-reported consumer behavior and support of a ban on
palm oil by importers. Variables were measured with 5-point Likert scales as described in the
methods section.

Variable N mean sd? median skew kurtosis Z;CIW%O not
Consumer behavior

Check labels 470 3.662 1.380 4 -0.755 -0.697 N/A

Purchase PO products 470 3.345 1.473 4 -0.350 -1.305 N/A
Support of ban

No Ban Needed 455 3.552 1.473 4 -0.667 -1.029 3.2%

Ban Needed 458 3.153 1.530 3 -0.082 -1.524 2.6%

a. sd = standard deviation.

Conservation Policies
Personal Conservation
Ecocentric Concern
Environmental Fragility

No Altering Nature
Population Growth Concern
Confidence in Science
Anthropocentric Concern
Social Utilization of Nature
Dominance over Nature

No Enjoyment of Nature

-100% -50% 0% 50% 100%

m Disagree "+ Somewhat disagree “ Somewhat agree ® Agree = Neither agree or disagree

Figure 4. Level of agreement with eleven statements on environmental attitude from the
Environmental Inventory Attitude scale. Data collection used a 5-point Likert scale
(1=Disagree, S=Agree).
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Figure S. Distribution of self-reported knowledge of environmental, economic, and socio-
cultural impacts of palm oil industry in producing countries (n=470). Data collection used a
5-point Likert scale (1=Not knowledgeable at all, 5=Very knowledgeable).

Biodiversity

Tropical rainforests

Water quality

Land rights of communities

Food security

Incomes of smallholder farmers YNNI
Gross Domestic Product (GDP) RSSO
Profitability of corporations AN
Tax revenues of governments AN
-100% -50% 0% 50% 100%
m Extremely negative . Somewhat negative
» Somewhat positive m Extremely positive

# Neither positive nor negative

Figure 6. Perceived impacts of palm oil industry on producing countries. Data collection
used a 5-point Likert scale (1=Extremely negative, 5=Extremely positive).
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Figure 7. Perceived effectiveness of conservation interventions to mitigate impacts of palm
oil production. Data collection used a 5-point Likert scale (1=Extremely negative, 5=Extremely
positive).
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Figure 8. Level of agreement to statements on consumer behavior and support for a ban on
palm oil by importers. Data collection used a 5-point Likert scale (1=Disagree, S=Agree).
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Table 10. Pairwise Spearman rank correlation between respondents’ stated knowledge of
oil palm’s environmental, economic, and social impact. Rho coefficients indicate strength of

association between variables with strong correlation represented in bold by values >|0.60)|.

Environmental
Economic Impacts Impacts Social Impacts
Economic Impacts 1.000 0.534 0.713
Environmental Impacts 0.534 1.000 0.531
Social Impacts 0.713 0.531 1.000
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Table 11. Pairwise Spearman rank correlation between environmental attitude variables. Rho coefficients indicate strength of
association between variables with strong correlation represented by values >|0.60.

No Enjoyment Conservation Anthropocentric ~ Confidence in Environmental No Altering
of Nature Policies Concern Science Fragility Nature
No Enjoyment of Nature 1.000 -0.147 0.237 0.190 -0.218 -0.096
Conservation Policies -0.147 1.000 -0.002 0.040 0.221 0.187
Anthropocentric Concern 0.237 -0.002 1.000 0.225 -0.122 -0.038
Confidence in Science 0.190 0.040 0.225 1.000 -0.131 -0.029
Environmental Fragility -0.218 0.221 -0.122 -0.131 1.000 0.181
No Altering Nature -0.096 0.187 -0.038 -0.029 0.181 1.000
Personal Conservation -0.132 0.217 -0.063 -0.039 0.153 0.273
Dominance over Nature 0.324 -0.140 0.263 0.237 -0.288 -0.132
Social Utilization of Nature 0.224 -0.187 0.129 0.174 -0.208 -0.138
Ecocentric Concern -0.136 0.208 -0.042 -0.027 0.277 0.230
Population Growth Concern -0.107 0.185 -0.065 -0.067 0.170 0.188
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Table 11. (Continued) Pairwise Spearman rank correlation between environmental attitude variables. Rho coefficients indicate
strength of association between variables with strong correlation represented by values >|0.60].

Personal Dominance over Social Utilization Ecocentric Population
Conservation Nature of Nature Concern Growth Concern
No Enjoyment Nature -0.132 0.324 0.224 -0.136 -0.107
Conservation Policies 0.217 -0.140 -0.187 0.208 0.185
Anthropocentric Concern -0.063 0.263 0.129 -0.042 -0.065
Confidence in Science -0.039 0.237 0.174 -0.027 -0.067
Environmental Fragility 0.153 -0.288 -0.208 0.277 0.170
No Altering Nature 0.273 -0.132 -0.138 0.230 0.188
Personal Conservation 1.000 -0.129 -0.111 0.185 0.097
Dominance over Nature -0.129 1.000 0.254 -0.248 -0.134
Social Utilization of Nature -0.111 0.254 1.000 -0.219 -0.167
Ecocentric Concern 0.185 -0.248 -0.219 1.000 0.155
Population Growth Concern 0.097 -0.134 -0.167 0.155 1.000
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Figure 9. Perceived relative impacts of palm oil compared to other major edible oils. Data
collection used a 5-point Likert scale (1=Disagree, 5=Agree).
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Figure 10. Priority of funding to palm oil compared to other major edible oils.
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Figure 11. Perceived relative impacts of palm oil compared to other industries. Data
collection used a 5-point Likert scale (1=Disagree, 5=Agree).

3.3. Predictors of perceptions of the effects of palm oil

My results suggest that self-reported knowledge, professional focus on palm oil issues,
and sources of information contribute to respondent perceptions of palm oil industry impacts and
the effectiveness of conservation governance mechanisms in producing countries (Tables Table
12, Table 13Table 14Table 15). Their significance varied across the effects of palm oil and
conservation governance mechanisms. Gender was significant in revealing differences in
perceptions of palm oil consequences, but not of intervention effectiveness.

Self-reported knowledge and residency regions were the strongest predictors of more
favorable perceptions of palm oil effects (Table 12). More predictors were significant for social
and environmental impacts perceived as harmful by most respondents, such as rainforest and
land rights. Self-reported knowledge of environmental and economic impacts influenced

perceptions in opposite directions. Greater knowledge of economic effects increased the
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likelihood of a more favorable perception for most impacts but negatively influenced perceptions
regarding corporate profits. The choice of information source was relevant for two
environmental variables (Table 12). The results suggest that the likelihood of a more negative
perception of the impacts on rainforests was associated with information from CSO reports and
fieldwork; for impacts on water quality, the use of peer-reviewed articles was significant in the
same direction. For socioeconomic impacts, fieldwork increased the likelihood of more positive
perceptions of the impacts on smallholder incomes.

Compared to respondents in European countries, people based in Asia, Africa, and Latin
America were more likely to have more positive perceptions of oil palm’s environmental and
social impacts and a less positive perception of economic effects (Table 12).

Gender and work time dedicated to palm oil issues were significant in explaining specific
responses (Table 12). Male respondents were more likely to perceive less harmful impacts of oil
palm on water quality and more beneficial effects on smallholders’ land rights and community
food security. Respondents who spent more time with palm oil issues perceived more positive
impacts on smallholder incomes and producing countries' tax revenues.

Table 13 displays the results of sensitivity performed with linear regression. The results
were qualitatively similar for the ordered logit and linear estimates, with coefficients positive

when odds ratios (OR) were greater than one and negative when OR values were below one.
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Table 12. Ordered Logistic Regression results (in Odds Ratio) for the perception of impacts of palm oil production. Odds ratio

values above (below) 1 indicate the likelihood of perceiving more positive (more negative) impacts.

Land Food Smallholder Tax
Biodiversity Rainforests = Water Rights Security Incomes GDP Profits Revenues

Male 1.185 1.619 1.672%%* 1.587* 1.618%* 0.950 0.815 1.161 0.823
Work Time w/ Palm Oil 1.201 1.194 1.209* 1.275%* 1.301%* 1.249%* 1.150 0.967 1.368%***
Knowledge:

Eco Impacts 2.689%** 3.158%** 1.464%%* 1.510%%* 1.480%** 1.426%* 1.289%* 0.736* 1.076

Env Impacts 0.392%** 0.398***  (0.633***  (.547*** 0.661%** 0.879 0.899 1.252 0.960
Source of Info:

IUCN 0.709 0.838 1.014 0.670 1.020 0.783 1.429 0.990

Peer Reviewed 0.872 0.665 0.652* 0.921 0.812 0.827 0.899 0.872

CSO Reports 0.476%* 0.710 0.828 0.794 1.346 1.000 1.226 0.986

Fieldwork 0.636 0.524* 0.788 1.068 0.995 1.679* 1.365 1.706 1.137
Region:

Latin America 2.282% 1.733 0.883 1.409 1.355 1.260 0.515* 0.473* 0.547*

Oceania 1.261 1.028 0.658 0.555 1.594 1.007 0.802 1.264 0.691

Asia (except Indonesia
& Malaysia) 3.251%%* 3.691%%* 2.197* 3.043%%* 1.553 1.624 0.772 0.650 0.871

Africa 4.914%%* 6.746%%* 2.838%*%  3.068%** 4.759%** 2.370%* 0.784 0.325%* 0.586

North America 1.178 0.622 0.929 0.494* 1.508 1.317 1.057 0.795 0.693

Indonesia & Malaysia 3.102%* 3.370%** 0.831 1.629 2.904** 1.900 1.496 0.528 1.208
n 470 470 470 470 470 470 470 470 470
Residual deviance 756.6141 693.9225  1058.757  1066.935 1313.937 1280.106 1070.355 803.5438 1041.315
AIC 790.6141 729.9225  1092.757  1100.935 1349.937 1316.106 1106.355 839.5438 1077.315
Brant test 0.839 0.910 0.374 0.327 0.385 0.133 0.972 0.424 0.167

p<.1;p<.05p<.0l
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Table 13. Linear regression results for the perception of impacts of palm oil production. Sensitivity performed to evaluate results
of Ordered Logistic Regression results. Coefficients above (below) zero indicate positive (negative) association between predictor and
explanatory variable.

Biodiversity Rainforests Water Land rights Food . Smallholder GDP Profits Tax
security  Incomes Revenues

Male 0.085 0.133 0.187 0.194" 0.279™ -0.007 -0.076 0.006 -0.05
Work Time w/ Palm Oil 0.072 0.073" 0.072 0.105™ 0.142" 0.116" 0.053 0.018 0.108™
Knowledge:

Eco Impacts 0.307"" 0.288"" 0.182"" 0.202"" 0.243™ 0.199™ 0.077 -0.1277 0.014

Environ Impacts -0.240™" -0.168™ -0.159™ -0.237" -0.240™" -0.086 -0.04 0.049 -0.026
Source Info:

[UCN -0.079 -0.114 0.004 -0.233 0.006 -0.129 0.062 -0.033

Peer Reviewed -0.104 -0.175" -0.207° -0.04 -0.067 -0.081 0.006 -0.068

CSOs Reports -0.277° -0.179° -0.165 -0.146 0.206 0.01 0.092 -0.032

Fieldwork -0.094 -0.194" -0.11 0.03 0.011 0.289" 0.113 0.154 0.09
Region:

Latin America 0.209 0.141 -0.001 0.162 0.182 0.134 -0.278° -0.232 -0.286°

Oceania -0.053 -0.062 -0.187 -0.246 0.264 0.008 -0.205 0.16 -0.183

Asia (except Indonesia & 0.455™" 0.519™" 0.441™ 0.5317 0.298 0.279 -0.134 -0.111 -0.074
Malaysia)

Africa 0.623"" 0.900™" 0.494™" 0.556™" 0.9217 0.537" -0.084 -0.355° -0.225

North America -0.021 -0.061 -0.04 -0.306" 0.214 0.208 -0.019 -0.078 -0.226

Indonesia & Malaysia 0.269 0.294" -0.029 0.172 0.652"" 0.451" 0.164 -0.217 -0.029
Constant 1.253" 1.130" 1.863"" 1.847° 2.195™ 2.514™ 3.914™ 4706 3.986™"
n 470 470 470 470 470 470 470 470 470
R2 0.205 0.291 0.167 0.201 0.203 0.128 0.059 0.053 0.057
Adjusted R 0.182 0.27 0.144 0.178 0.179 0.101 0.03 0.024 0.028

*p<.05; "p<.01; "p <.001
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3.4. Predictors of perceptions regarding effectiveness of conservation interventions

I found that the significance of individual predictors of effectiveness differed substantially
across conservation governance mechanisms (Table 14). Worktime dedicated to palm oil issues
was relevant in revealing differences regarding the effectiveness of RSPO certification,
government policies in Africa, ZDCs, and jurisdictional approaches. None of the variables tested
were significant in explaining perceptions regarding lending standards.

Like the analysis of the results on palm oil effects, knowledge of environmental and
economic impacts increased the probability of perceived effectiveness in opposite directions.
Individuals who reported being more aware of palm oil’s economic impacts were more likely to
perceive government policies of Southeast Asia and Latin America, RSPO, and ISPO/MSPO as
more effective than other respondents. Higher self-reported knowledge of environmental impacts
was significant for three interventions, but not for the government policies of Latin America. A
more negative perception of SEA government interventions was associated with CSO reports and
fieldwork as sources of information about palm oil.

Estimates showed that, when statistically significant, professionals residing in regions
characterized mostly by developing countries (UN/DESA, 2019) were more likely to report a
more favorable perception of government-led interventions (e.g., ISPO/MSPO). When the region
was significant, the effect was positive for certification schemes, government policies of African
countries, and jurisdictional approaches, but negative for government policies in Latin America
and trade barriers by importers. Respondents based in Latin America were more pessimistic
about policies in their region than their peers in Europe. Surprisingly, the results revealed that
respondents from developing (Indonesia and Malaysia, Africa) and developed (North America)
economies had a more negative perception of tariffs and trade regulation than professionals
based in Europe. Table 15 displays the results of sensitivity performed with linear regression.
The results of the ordered logit and linear estimates were qualitatively similar with coefficients
positive when odds ratios (OR) were greater than one and negative when OR values were below

one.
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Table 14. Ordered Logistic Regression results (in Odds Ratio) for the perception of the effectiveness of governance
mechanisms. Odds ratio values above (below) zero indicate the likelihood of perceiving higher (lower) levels of effectiveness.

RSPO  ISCC  \iopy  “SEA . Afrien  Laam TN ZDCs A pRilh

Gender: Male 0.106  -0.004  0.55 0118  0.098 0.021  -0231 0225
Work Time w/ Palm Oil 0.166***  0.066  0.037 0.1290* 0094  -0.110  0.121%  0.114* 0.020
Knowledge:

Eco Impacts 0.209** 0138  0.191** 0.383*** 0147  0259%** 0053  0.112  0.032 0.121

Env Impacts 0213% 0010 -0.221%*  0285%* 0112  -0077  -0.020  -0.055  0.014 -0.165
Source of Info:

IUCN 0.035 0042 0033 0063  -0.126  -0.144 0047  -0.030  -0.032 0.060

Peer Reviewed 0.115  -0.183  -0.121  -0.043  0.005  -0.064  -0.142  -0.207 0.121

CSO Reports 0056 -0201  -0261*  -0307*  -0.136  -0.268  -0.249 0.009 0.048

Fieldwork 0201 -0.160  -0.281*  -0.145  -0.126  -0.326*  -0.008  -0.181  -0.202 0.009
Region:

Latin America 0.535** 0334  0.606**  -0.146  0.163  -0.537**  0.150 0.007

Oceania 0326 0458 0263  -0.371 0443  -0287 0030 0344 0294 -0.160
Maﬁsy‘sig’xcept Indonesia & o 361% 0399 0.460% 0.746%* 0.459%* 0.295

Aftica 0237 0291  0.555% 0307  0466* 0277  -0.667** 0259 0.125

North America 0179  -0067  -0.011 0270  -0207  -0262 0402  -0.187  -0.187 0.028

Indonesia & Malaysia 0304 0018 0312 0150 0032 0115  -0.519%* 0119 0193 -0.007
Constant 2491%¥% D LIS¥F¥  DET3FFE D44TRHE ] O48FK¥  DDOOFRE  3II4RHE D.600%*K D RTSHEE 3498w
n 377 322 357 362 306 279 389 416 363 368
R? 0.12 0.083  0.139 0.13 0.121 0.136 0076 0047  0.082 0.036
Adjusted R? 0.088  0.041 0.103 0.1 0.079 0097 0047  0.021 0.051 -0.002

*p <.05; **p < .01; ***p < .001. 'Excludes Indonesia and Malaysia.
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Table 15. Linear regression results for the perception of the effectiveness of governance mechanisms. Sensitivity performed to
evaluate results of Ordered Logistic Regression results. Coefficients above (below) zero indicate positive (negative) association
between predictor and explanatory variable.

RSPO  ISCC b “GiA’ Afviea  Latam  TOMMS  ZDCs  JAs RS

Gender: Male 0.106 -0.004 0.155 0.118 0.098 0.021 -0.231 -0.225
Work Time w/ Palm Oil 0.166%**  0.066 0.037 0.129% 0.094 20.110  0.121*  0.114* 0.020
Knowledge:

Eco Impacts 0.209%* 0138  0.191** 0.383*%  (.147  0.259**  0.053 0.112 0.032 0.121

Env Impacts 20.213%% 0010  -0221** -0285**  -0.112  -0.077  -0.020  -0.055 0.014 -0.165
Source Info:

IUCN -0.035 0.042 0.033 -0.063 0.126  -0.144 0.047 20.030  -0.032 0.060

Peer Reviewed -0.115 20183 -0.121 -0.043 0.005 0.064  -0.142 0207 -0.121

CSO Reports 20.056  -0201  -0261*  -0307*  -0.136  -0268  -0.249 0.009 0.048

Fieldwork -0.201 20.160  -0281*  -0.145 20.126  -0326%  -0.008  -0.181 -0.202 0.009
Region:

Latin America 0.535%* 0334  0.606**  -0.146 0.163  -0.537**  0.150 0.007

Oceania 0.326 0.458 0.263 -0.371 0.443 -0.287 0.030 0.344 0.294 -0.160
Maﬁsy‘sig’xcept Indonesia & = 351 390+  0.460 0.746%* 0.459%* 0.295

Africa 0.237 0291  0.555**  0.307 0.466* 0277  -0.667**  0.259 -0.125

North America 0.179 20.067  -0.011 0270  -0207  -0262  -0402  -0.187  -0.187 0.028

Indonesia & Malaysia 0.304 0.018 0.312 0.150 0.032 0.115  -0.519*  -0.119 0.193 -0.007
Constant 2491%H% D |8 D GTIREE D AATERE | QAR DDOQRRE 3 J[4RER D GOQREE D QTSEER 3 AgRHkx
n 377 322 357 362 306 279 389 416 363 368
R? 0.12 0.083 0.139 0.13 0.121 0.136 0.076 0.047 0.082 0.036
Adjusted R? 0.088 0.041 0.103 0.1 0.079 0.097 0.047 0.021 0.051 -0.002

*p <.05; #*p < .01; ***p < .001. 'Excludes Indonesia and Malaysia.
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3.5. Predictors of pro-environmental behavior

I found substantial differences in the relevance of attitudes, gender, knowledge, and
worktime with palm oil for checking labels for palm oil and purchasing palm oil products (Table
16). The significance of personal attitudes regarding human-nature interactions on behavior was
limited to three facets of the Environmental Attitudes Inventory scale.

Higher label checking levels were positively associated with personal conservation
behavior, concern with population growth, knowledge of environmental impacts, and use of CSO
reports. Gender was also a significant predictor of self-reported label checking. Males were less
likely to check labels, a finding consistent with prior research (Lopez-Mosquera, 2016; Zelezny
et al., 2000). Notably, fieldwork had a negative association with reported label checking. I also
checked the significance of perception of RSPO certification's effectiveness at protecting
biodiversity on consumer behavior. RSPO labeling was developed as a transnational initiative to
provide shoppers information on certified sustainable palm oil products. I found that respondents
were significantly less likely to check labels if they perceived greater RSPO effectiveness at
biodiversity conservation

For purchasing behavior, individuals with a higher agreement that humans were created
to dominate nature, spent more work time on palm oil issues, read CSO reports, or gathered
information through fieldwork reported a greater tendency to purchase palm oil containing
products. Neither gender nor the perception of the effectiveness of RSPO was significantly
related to buying behavior. Table 17 displays the results of sensitivity performed with linear
regression. The results were qualitatively similar for the ordered logit and linear regression

models (Table 16 and 17).
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Table 16. Ordered Logistic Regression results (in Odds Ratio) for respondent behavior
regarding palm oil consumer products. Values above (below) 1 indicate the likelihood of a
higher or lower likelihood of a self-reported consumer behavior. The second regression for each
independent variable includes the scores for perceptions on the effectiveness of RSPO.

Check labels Purchase palm oil products
@ 2 @ 2
Male 0.481%%* 0.536%** 1.203 1.083
Work Time with Palm Oil
Knowledge: 0.941 0.993 1.557%%* 1.471%%*
Eco Impacts 0.859 0.969 1.176 1.116
Env Impacts 1.369* 1.289 1.062 1.106
Source of Info:
IUCN 1.610 1.397 0.919 1.037
Peer Reviewed 1.025 0.918 0.927
CSO Reports 1.573* 1.391 1.565%* 1.581%*
Fieldwork 0.680* 0.617* 1.824%* 2.006**
Attitude:
No Enjoyment Nature 1.204 1.175 0.864 0.807
Conservation Policies 1.229 1.361 0.902 0.837
Anthropocentric Concern 1.049 1.039 1.058
Confidence in Science 0.990 1.017 0.887 0.849*
Environmental Fragility 0.910 0.938 0.979 0.980
No Altering Nature 1.171 1.153 1.052 1.105
Personal Conservation 1.481%* 1.369 0.905 0.928
Dominance over Nature 0.926 0.961 1.279%* 1.255%
Social Utilization of Nature 0.905 0.827 1.147 1.198
Ecocentric Concern 1.140 1.130 0.931
Population Growth Concern 1.261%%* 1.225%* 0.959 0.952
Perception:
Effectiveness RSPO (0.703*** 1.074
n 470 377 470 377
Residual deviance 1294.689 1026.687 1371.918 1070.265
AIC 1338.689 1074.687 1413.918 1118.265
Brant test 0.118 0.115 0.232 0.168

Note: *p <.05; **p <.01; ***p <.001
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Table 17. Linear regression results for respondent behavior regarding palm oil consumer
products. Sensitivity performed to evaluate results of Ordered Logistic Regression results.
Coefficients above (below) zero indicate positive (negative) association between predictor and
explanatory variable. The second regression for each independent variable includes the scores for
perceptions on the effectiveness of RSPO.

Check labels Purchase palm oil products
@ 2 A @
Male -0.434™ -0.331" 0.183 0.126
Work Time with Palm Oil -0.045 -0.015 0.278" 0.235™
Knowledge:

Eco Impacts -0.111 -0.017 0.103 0.063

Env Impacts 0.158 0.127 0.011 -0.004
Source Info:

IUCN 0.246 0.136 -0.075 0.017

Peer Reviewed 0.220 0.106 -0.043 -0.026

CSO Reports 0.271" 0.207 0.300" 0.296

Fieldwork -0.243 -0.320" 0.427* 0.511™
Attitude:

No Enjoyment Nature 0.141 0.128 -0.016 -0.022

Conservation Policies 0.132 0.194" -0.050 -0.088

Anthropocentric Concern 0.045 0.039 0.050

Confidence in Science -0.030 0.003 -0.097 -0.144"

Environmental Fragility -0.051 -0.031 0.015 0.023

No Altering Nature 0.130" 0.119 0.035 0.070

Personal Conservation 0.259" 0.184 -0.081 -0.055

Dominance over Nature -0.049 -0.029 0.191* 0.176"

Social Utilization of Nature -0.027 -0.105 0.083 0.129

Ecocentric Concern 0.120 0.109

Population Growth Concern 0.140™ 0.116 -0.034 -0.038
Perception:

Effectiveness RSPO -0.235™ 0.046
Constant 0.329 1.044 2.455™ 2.483"
n 470 377 470 377
R? 0.175 0.19 0.176 0.176
Adjusted R? 0.14 0.144 0.145 0.132

*p<.05; "p<.01; "p<.001
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3.6. Predictors of support for ban

Respondents who dedicated more time to palm oil issues were less likely to support a
palm oil ban. At the same time, those with greater confidence in tariffs and trade regulation
effectiveness were more likely to support a ban (Table 18). Perception of the need for prioritizing
palm oil for funding, knowledge of environmental impacts, environmental attitude
(anthropogenic concern), and perceptions of the effectiveness of RSPO were also significantly
related to support (or lack thereof) for a ban. Table 19 displays the results of sensitivity
performed with linear regression. The results were qualitatively similar for the ordered logit and

linear regression models (Table 18 and 19).
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Table 18. Ordered Logistic Regression results (in Odds Ratio) for the support of the need
of a ban on palm oil products. Values above (below) 1 indicate the likelihood of a higher or
lower likelihood of a self-reported consumer behavior.

No Ban Needed Ban Needed

Funding Palm Oil 1.465 0.374%**
Work Time with Palm Oil 1.826%** 0.619%**
Knowledge:

Eco Impacts 0.868

Env Impacts 1.637*
Source of Info:

IUCN 1.809

Peer Reviewed 0.751 0.853

CSO Reports 1.355 1.012

Fieldwork 1.637
Attitude:

Anthropocentric Concern 0.736%*

No Altering Nature 0.934 1.026

Social Utilization Nature 0.957 0.875
Perception:

Effectiveness ISPO & MSPO 1.527*

Effectiveness RSPO 1.035 0.693*

Effectiveness Gov Pol SEA 1.239 1.232

Effectiveness Gov Pol LA 1.138 0.956

Effectiveness Tariffs & Trade regulation 0.583%** 1.852%**

Effectiveness Gov Pol Africa 1.07 0.771

Effectiveness ZDCs 0.875 0.904
n 204 213
Residual deviance 500.9002 554.1839
AIC 538.9002 592.1839
Brant test 0.238 0.088

*p<.05; "p<.01; "p<.001
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Table 19. Linear regression results for the support of the need of a ban on palm oil
products. Sensitivity performed to evaluate results of Ordered Logistic Regression results.
Coefficient values that are positive (negative) indicate the likelihood of perceiving higher (lower)
levels of effectiveness.

No Ban Needed Ban Needed

Funding Palm Oil 0.221 -0.689™"
Work Time with Palm Oil 0.269™" -0.259"
Knowledge :

Eco Impacts -0.113

Env Impacts 0.322°
Source of Info:

IUCN 0.486"

Peer Reviewed -0.085 -0.081

CSO Reports 0.226 0.002

Fieldwork 0311
Attitude:

Anthropocentric Concern -0.132

No Altering Nature -0.015 -0.001

Social Utilization Nature 0.025 -0.088
Perception:

Effectiveness ISPO & MSPO 0.180

Effectiveness RSPO 0.008 -0.180

Effectiveness Gov Pol SEA 0.148 0.067

Effectiveness Gov Pol LA 0.053 0.001

Effectiveness Tariffs & Trade regulation -0.325™ 0.372™

Effectiveness Gov Pol Africa 0.019 -0.117

Effectiveness ZDCs -0.04 -0.035
Constant 3.130™ 2.546™
n 204 213
R? 0.275 0.367
Adjusted R? 0.217 0.319

*p<.05; "p<.01; "p<.001

3.7. Analysis of the impact of the IUCN report on attitudes, perceptions and behaviors

Compared to those who did not read the report, reading the full [UCN report between surveys
had a positive and significant effect on the perceptions of palm oil effects on rainforests and
biodiversity (i.e., respondents perceived palm oil as less harmful to rainforests and biodiversity

44



after reading the situation analysis; Table 20). My analysis did not reveal any significant changes
in other perceptions or behaviors (Table 21 andTable 22)
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Table 20. Difference in Difference Results for initial and follow up responses about the perception of impacts of palm oil
production.

Biodiversity Rainforests Water Land rights Food security GDP  Profits Smallholder Incomes Tax Revenues

Read all 0417 0.472° -0.111 0.056 0.222 0.306 -0.111 -0.222 -0.083
Read part 0.281 0.278 -0.075 0.088 0.016 0.15 -0.552 -0.386 0.042
Constant -0.222 -0.278 0.056 0.167 0.278 -0.111  0.278 0.444 0.056
n 105 105 105 105 105 105 105 105 105
R? 0.053 0.054 0.002 0.001 0.01 0.018  0.054 0.018 0.004
Adjusted

R? 0.034 0.036 -0.017 -0.018 -0.009 -0.001  0.036 -0.001 -0.015

Note: "p <.05; “p <.01; "p <.001

Table 21. Difference in Difference Results for initial and follow up responses about the perception of effectiveness of
conservation interventions.

. Gov Pol
ISPO/ Gov Pol . Lending Gov Pol .
RSPO ISCC MSPO SEA ZDCs JAs Tariffs Restrictions  Africa Latin ‘
America
Read All -0.106 -0.288 -0.257 0 0411 -0.16 -0.267 -0.556 -0.131 0.47
Read Part 0.064 -0.489 -0.183 0.062 0.364 -0.059 0.147 0.038 -0.491 0.636
Constant 0.071 0.455 0.071 0 -0.25 0 -0.2 0.133 0.222 -0.375
n 80 64 77 72 91 73 83 76 57 52
R? 0.005 0.029 0.006 0.001 0.013 0.002 0.024 0.04 0.031 0.027
Adjusted
R? -0.021 -0.003 -0.021 -0.028 -0.01 -0.026 -0.001 0.014 -0.004 -0.013

Note: “p <.05; “p <.01; "*p <.001
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Table 22. Difference in Difference Results for initial and follow up responses on consumer
behavior and support of a ban on palm oil.

Purchase palm

Check labels oil products No Ban Needed Ban Needed
Read all -0.242 -0.061 -0.178 0.317
Read Part -0.307 0.13 -0.369 0.274
Constant 0.375 0 0.267 -0.111
n 90 95 98 101
R? 0.013 0.005 0.008 0.007
Adjusted R? -0.01 -0.017 -0.013 -0.014

4. DISCUSSION

By investigating variation in global conservation community member perceptions and
behaviors related to oil palm sustainability, I found that conservation professionals share similar
perceptions of impacts of palm oil production but have less agreement regarding funding
priorities and effective conservation interventions in the palm oil sector. Moreover, their
perceptions and behaviors are significantly related to a diverse suite of characteristics ranging
from how they spend their time at work to their residency region. The scale (i.e., global), scope
(i.e., oil palm as well as several other tropical commodities and global oil crops), and focus (i.e.,
the global conservation community) of this work advances previous research into attitudes,
behaviors, and perceptions regarding sustainability that investigated other stakeholders (e.g.,

students, local communities, and consumers) and which was often limited to one country.

4.1. Gender

Although I collected responses from diverse professionals based in different regions and
working in multiple roles (e.g., researchers and managers) in various academic, governmental,
and CSOs, these respondents were predominately male and highly educated. In cases where
IUCN member organizations were asked to respond to the survey, only one individual within the
organization could complete the survey. I do not know if these participants were the initial email

recipients or were selected by the organization based on language proficiency, education level,
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position, language ability, or other criteria. Thus, skewness toward highly educated males may
have been affected by sorting within [IUCN member organizations that received the survey. The
prevalence of male participants may also reflect gender imbalance within the conservation
community. Previous research has indicated women are underrepresented in environmental
policy decision-making (e.g., Basel, Rotterdam, and Stockholm Conventions) (Gilligan &
Sabater, 2017) and subject to barriers to professional advancement in science (Gay-antaki &
Liverman, 2018) and conservation organizations (Jones & Solomon, 2019). I also found gender
significant in differentiating perceptions of land rights and food security and consumer behavior.
The higher probability of checking product labels aligns with previous work suggesting women
are more likely to adopt pro-environmental consumer behavior (Chekima et al., 2016). For
example, female shoppers are more willing to include RSPO ecolabel products in their grocery

carts (Lopez-Mosquera, 2016; Ostfeld, Howarth et al., 2019).

4.2. Alignment of perceptions with scientific knowledge

I found strong agreement among respondents regarding oil palm's negative environmental
impacts in producing countries, but lower convergence on governance mechanisms'
effectiveness. A great deal of research on palm oil's adverse environmental impacts had been
published by December 2017. Peer review literature estimated forest loss in Southeast Asia
(Carlson et al., 2012; Gaveau et al., 2014; Lee et al., 2014) and other tropical regions (Gutiérrez-
Vélez et al., 2011; Ordway et al., 2017; Vijay et al., 2018). Research also covered impacts on
biodiversity (Danielsen et al., 2008; Foster et al., 2011; Pardo Vargas et al., 2015; Savilaakso et
al., 2014; Uryu et al., 2008), greenhouse gas emissions (Carlson et al., 2012; Germer &
Sauerborn, 2008; Lee et al., 2014; Murdiyarso et al., 2010), and water quality (Carlson et al.,
2014; Comte et al., 2015; Luke et al., 2017). However, by December 2017, scientific evidence on
governance mechanisms focused on only two interventions - the Indonesian Moratorium on new
concessions for oil palm plantation and the Roundtable for Sustainable Palm Oil (RSPO)
certification (Meijaard et al., 2018). Research on the Indonesian Moratorium questioned its
effectiveness at reducing oil palm-driven deforestation (Austin et al., 2012; Santika et al., 2015;
Sloan, 2014). On RSPO certification, results revealed a positive, yet limited, impact on
deforestation and intentional fires in Indonesia (Carlson et al., 2018; Cattau et al., 2016;

Noojipady et al., 2017), but qualitative studies questioned the RSPO's capacity to effectively
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monitor and enforce certification standards (Colchester et al., 2009; Laurance et al., 2019;
Tayleur et al., 2017). My results suggest that most participants had formed perceptions of
governance mechanisms, even in the absence of scientific evidence. For example, respondents
demonstrated a more favorable perception of the effectiveness of zero-deforestation
commitments and lending standards - which lacked published peer-reviewed evidence in the
palm oil sector - than of RSPO. However, most companies reference RSPO as a mechanism to
fulfill their zero-deforestation commitments (Garrett et al., 2019; Rogerson, 2017).

Given the lack of peer-reviewed evidence for the effectiveness of most governance
interventions in the oil palm sector, I hypothesize that several factors may have influenced
perceptions of conservation community members. These include geographic proximity to
producing areas (Gifford & Nilsson, 2014; Spence et al., 2012), professional experience with
palm oil (Fazey et al., 2006), the information provided by CSOs (Gossa et al., 2015), and
research evidence of the intervention's success in another context (Fishbein & Lee, 2015). First,
geographic proximity to production sites (e.g., participating in fieldwork) facilitates interaction
with local communities and supply chain actors and potentially offers the ability to observe the
success of an intervention directly. My findings indicate that residents of oil palm producing
regions were more likely to perceive RSPO, ZDCs, and jurisdictional approaches as more
effective than other participants. Second, practitioners apply experiential knowledge acquired
throughout their careers in their decision-making process. This knowledge complements
scientific evidence (Fazey et al., 2006) and information released by other sources (Bertuol-
Garcia et al., 2018). Besides broad reliance on peer-reviewed literature, my results confirmed
that practitioners prefer CSO reports and workshops, while researchers cited fieldwork. Despite
multiple tools and datasets tracking the disclosure of policies and commitments by members of
forest-risk supply chains like palm oil (Donofrio et al., 2017; Global Canopy, 2019; SPOTT;
ZSL, 2018), by December 2017, CSOs did not provide information on the effectiveness of
corporate commitments. Third, potential factor to consider is the noise created by other
communications. For example, CSO reports periodically provide detailed and updated
information on palm oil impacts and the limitations of governance mechanisms, exposing
industrial-scale producers and other supply chain members (EIA, 2015; Greenpeace
International, 2017). Although they provide information that can be easily used for action by
RSPO or members of the palm oil supply chain, these reports usually do not provide robust
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empirical evidence of conservation governance mechanisms' effectiveness. In most cases, they
do not alert to the potential environmental risks of substituting palm oil for less efficient oil
crops. However, they could be affecting the perceptions of stakeholders within the conservation
community. Fourth, perceptions could have been affected by published outcomes of
interventions applied to other commodities (e.g., soy, cattle, timber). For example, in Brazil,
scientific evidence confirmed that zero-deforestation agreements with meatpacking companies
were critical in changing cattle ranchers' behavior and reducing deforestation (Holly K. Gibbs et
al., 2016). Moreover, researchers have investigated jurisdictional approaches used by REDD+ in

Latin America, Africa, and Southeast Asia (Boyd et al., 2018; Nepstad et al., 2013).

4.3. Agreement and disagreement among respondents

I found that efforts to ensure palm oil sustainability are controversial even within the
conservation community, as underscored by disagreement regarding the need for a palm oil ban
by importing countries. Such discord regarding the environmental governance of palm oil is not
an isolated case and may lead to polarized debates (Lute et al., 2018; Mason-Renton et al., 2019;
Sandbrook et al., 2011) and decisions not supported by scientific evidence (Bertuol-Garcia et al.,
2018; Cook et al., 2013). Such divergent views can be problematic. Conflict during decision-
making efforts aimed at funding and supporting conservation interventions increases the
complexity of achieving the proposed outcome and may lead to political impasse or arbitrary
decisions.

Participants from producing countries demonstrated a more positive perception of the
efficacy of RSPO and government-led interventions, suggesting the influence of diverging
interests and different levels of economic development on perceptions. For producing regions,
palm oil production often represents economic growth and rural development (Cramb & Curry,
2012; Rist et al., 2010; Sayer et al., 2012). My results indicate that residents of palm oil-
producing countries were more likely to perceive less harmful environmental and local
communities' land rights impacts of palm oil production. Residents in Africa, where small
farmers rather than corporations are responsible for a significant portion of palm oil production
(Ayodele, 2010; Khatun et al., 2020; Poku, 2002), reported more positive impacts of oil palm on
all three social metrics (i.e., land rights, food security, and smallholder incomes) compared to

European residents.
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The residency region also proved relevant in perceptions of tariffs and trade. Specifically,
North American residents perceived tariffs and trade regulations as less effective than their peers
in Europe. Although Europe and North America share similar characteristics in terms of
economic development and geographic distance to producing regions, they differ in adherence to
the precautionary norms to guide environmental policy (Kentin & Kaarto, 2018; Tosun, 2013).
The European Union occupies a leadership role in the fight against climate change, using the
precautionary principle to guide policy interventions where risks are likely, but "scientific
information is insufficient, inconclusive or uncertain" (Commission of the European
Communities, 2000). The application of this principle delegates the responsibility for proving the
absence of danger to importers, manufacturers, or producers. The EU has already applied this
principle as palm oil was classified as unsustainable and excluded this oil crop from transport
biofuels' tax subsidies (Ahlgren & Di Lucia, 2016; Hinkes, 2019). Thus, the results suggest that
an individual's support of demand-side interventions may represent an alignment to their region's

priorities and norms.

4.4. Influence of worktime and fieldwork on palm oil issues

The IUCN report draft was released to and read by professionals working on multiple
commodities and industries. Indeed, almost half of the respondents reported no worktime
allocated to palm oil. Yet, the amount of time an individual spends on palm oil was relevant for
explaining both perceptions of policy effectiveness and behavior. Professionals working on palm
oil issues were less likely to support a ban, potentially because they were more knowledgeable
about the complexity of fulfilling global demand for vegetable oil with lower-yielding crops
(e.g., soy and rapeseed) and the potential for adverse spillover effects on other tropical regions
(Meijaard et al., 2018). Those that spent more time on palm oil were also more likely to purchase
products that contain palm oil. One's decision to buy palm oil products could be motivated by
several reasons. First, in producing countries where palm oil is a common cooking oil,
individuals participating in fieldwork in palm oil producing countries may find it impossible to
avoid consuming this vegetable oil. Second, individuals may be reporting the purchase of
certified sustainable palm oil (CSPO), not conventional palm oil, if they also demonstrated

strong agreement with checking labels for palm oil. If that was the case, their behavior could
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have represented a pro-environmental choice of certified palm oil products (Chekimav v et al.,

2016; Ostfeld et al., 2019). However, I did not collect data to confirm this behavior.

4.5. Impact of the release of the IUCN Situation Analysis on perceptions and behaviors

Although the IUCN situation analysis' relevance in providing information about the
impacts of palm oil production on the environment is unquestionable, my findings indicate that
reading the report was apparently not enough to change conservation community perceptions of
governance intervention effectiveness or behaviors. The report may have had no effect for
several potentially synergistic reasons. First, the low number of respondents who participated in
both surveys and read the full report (36 out of 105 participants) suggested that interest in
accessing the report did not necessarily translate into willingness to read it, consistent with
results of previous research on the conservation science-action gap (Walsh et al., 2015).
Respondents may have chosen to check for updates on the information they already knew about
the palm oil industry, limiting the report's potential impact on their perceptions and behaviors.
Second, the report did not provide robust evidence of the effects of conservation interventions
because few had been published at the time. The report identified knowledge gaps that should be
addressed, but it is unclear whether this type of information would affect perceptions or
behavior. Third, CSOs released new publications within months of the [IUCN report. While the
TUCN report alerted the conservation community of the potential environmental risks of
replacing palm oil with other vegetable oils (Meijaard et al., 2018), a CSO report published in
2017 highlighted the inefficiencies of RSPO and cast doubt on the viability of sourcing
sustainable palm oil (Greenpeace International, 2017). Individuals and organizations have
limited capacity to process all the information released on palm oil sustainability and other more
relevant content for individuals not working directly with this commodity (Bertuol-Garcia et al.,
2018).

The interactions of attitudes, perceptions, and actions are complex, affected by internal
and external factors (e.g., norms), and not easily changed (Gifford, 2014). My results
underscored the relevance of additional variables (e.g., gender, and proximity to the issue) in
determining one's perceptions of impacts, interventions, and behaviors consistent with previous
research (Ajzen, 1991; Gifford & Nilsson, 2014; Helgeson et al., 2012; van der Linden, 2015).

Reports represent a form of one-way communication (Bertuol-Garcia et al., 2018) that does not
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provide feedback on how individuals decoded and interpreted messages’ content. It offers
limited opportunity for dialogue and developing a convergency in terms of understanding and
development and improvement of solutions (Moser & Dilling, 2011). Persuasive
communications tailored to specific target audiences (e.g., practitioners in the European Union)
may be more suitable for influencing change in perceptions and behavior (Dauvergne, 2017,
Spence & Pidgeon, 2010; Teng et al., 2020). As an alternative, researchers recommend
developing two-way communication to engage practitioners and provide a setting for an ongoing

dialog between researchers and practitioners (Young et al., 2014).

4.6. Limitations

Despite the large number of respondents in the first survey, [ had limited control of the
sampling procedure, preventing me from generalizing the results to the total population. [UCN
sent the invitation to participate in coinciding with the distribution of the draft of the situation
analysis. Individuals were not selected randomly as participation in the survey was voluntary.
Due to sampling procedures and language barriers, some groups (e.g., indigenous CSOs) may be
underrepresented. Because I do not have access to the demographics of the organizations and
experts that integrate the global conservation community, I cannot confirm if the sample is
representative of the population.

This sample represents professionals with good language skills in one of four language
options offered in the survey. Although there is a convergence within the scientific community to
publish in English, language still constitutes a barrier to disseminating and using scientific
knowledge by researchers, practitioners, and policymakers in non-English speaking countries
(Amano et al., 2016; Gossa et al., 2015). Thus, language choice may have skewed the sample
regarding education level in emerging and developing countries where these languages are not
fluently spoken by many inhabitants.

For the difference-in-difference model, I received a lower number of respondents
participating in the follow-up survey; within the participants of both surveys, very few confirmed
reading the full report, affecting the results' representativeness. Due to the report's length and
limited available time, many respondents likely restricted reading parts considered more relevant

(Walsh et al., 2019).
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I used self-reported measures of knowledge and pro-environmental behavior that are
widely used by researchers yet inherently subjective (Kormos & Gifford, 2014). Single
knowledge measures may produce inconsistent results if they do not represent actual differences
between individuals (van der Linden, 2015). For example, researchers have found that women
under report their knowledge compared to men (Ramstetter & Habersack, 2020). The
observation of actual consumer behavior would have been ideal, yet not feasible, considering the

respondents' geographic dispersion.

5. CONCLUSIONS

This study extends TPB and VBN theories to a diverse set of members of the global
conservation community. It contributes to identifying predictors of divergent perceptions and
behaviors within the conservation community. Potentially, this allows for the segmentation of
individuals to provide customized communication. International organizations supporting
sustainable palm oil development should consider adapting the format of the communication of
scientific research to address time constraints and usage barriers (Walsh et al., 2019).
Communication can be more effective by defining clear goals (e.g., raising awareness,
informing, persuading), identifying the target audience's values and beliefs, framing the content
aligned to goals and target audience, defining the frequency of communication, and adopting
integrated communication management across multiple media outlets (Amano et al., 2016;
Keller, 2016; Spence & Pidgeon, 2010). For more than a decade, CSOs have invested in different
formats and content for distinct audiences, providing short videos to raise awareness of
consumers and well-designed reports to other stakeholders. For instance, to raise awareness of
palm oil impacts, Greenpeace produced adverting connecting effects in distant producing
countries to global brands cherished by consumers (e.g., KitKat), representing valuable assets to
consumer goods manufacturers (e.g., Nestlé).

Differences in the sources of information used and discordance in the belief that science
will solve environmental problems suggest a science-practice gap regarding palm oil issues,
reinforcing the relevance of initiatives like the IUCN Oil Palm Task Force. Research indicates
that the science-action gap management involves reducing research fragmentation, developing a
collaboration to define research agenda, conducting more interdisciplinary studies, and

promoting two-way communication of knowledge between scientists and practitioners (Bertuol-
54



Garcia et al., 2018; Young et al., 2014). Moreover, effective communication also involves
framing the relevance of the message aligned with these groups' values, norms, and interests
(Kusmanoff et al., 2020; Spence & Pidgeon, 2010). For instance, if policy preferences in
European countries are affected by regional norms, a communication tailored to professionals in
this region might be better than a well-designed but generic communication to all members of
the conservation community.

Lastly, I suggest that future research evaluate the environmental risks of applying the
precautionary principle to reduce a global commodity's regional consumption like palm oil
through the comparative analysis of the relative effectiveness of demand and supply-side

governance mechanisms.

55



6. REFERENCES

Agresti, A., & Tarantola, C. (2018). Simple ways to interpret effects in modeling ordinal
categorical data. Statistica Neerlandica, 1-14. https://doi.org/10.1111/stan.12130

Ahlgren, S., & Di Lucia, L. (2016). Indirect land use changes of biofuel production - A review of
modelling efforts and policy developments in the European Union. Biotechnology for
Biofuels, 9(1), 1-10. https://doi.org/10.1186/s13068-016-0459-4

Ajzen, I. (1991). The theory of planned behavior. Organizational Behavior and Human Decision
Processes, 50(2), 179-211. https://doi.org/10.1016/0749-5978(91)90020-T

Akoglu, H. (2018). User ’ s guide to correlation coefficients. Turkish Journal of Emergency
Medicine, 18(August), 91-93. https://doi.org/10.1016/j.tjem.2018.08.001

Amano, T., Gonzélez-Varo, J. P., & Sutherland, W. J. (2016). Languages Are Still a Major
Barrier to Global Science. PLoS Biology, 14(12), €2000933.
https://doi.org/10.1371/journal.pbio.2000933

Armitage, D., De Log, R., & Plummer, R. (2012). Environmental governance and its
implications for conservation practice. Conservation Letters, 5(4), 245-255.
https://doi.org/10.1111/j.1755-263X.2012.00238.x

Austin, K. G., Kasibhatla, P. S., Urban, D. L., Stolle, F., & Vincent, J. (2015). Reconciling Oil
Palm Expansion and Climate Change Mitigation in Kalimantan , Indonesia. PLOS ONE,
10(5), 1-17. https://doi.org/10.1371/journal.pone.0127963

Austin, K., Sheppard, S., & Stolle, F. (2012). Indonesia s moratorium on new forest concessions:
key findings and next steps. WRI Working Paper, 1-8.

Ayodele, T. (2010). African Case Study : Palm Oil and Economic Development in Nigeria and
Ghana ; Recommendations for the World Bank ’ s 2010 Palm Oil Strategy. Initiative for
Public Policy Analysis. Lagos, Nigeria.

Bamberg, S., & Schmidt, P. (2003). Incentives, morality, or habit? Predicting students’ car use
for University routes with the models of Ajzen, Schwartz, and Triandis. Environment and
Behavior, 35(2), 264-285. https://doi.org/10.1177/0013916502250134

Barcelos, E., De Almeida Rios, S., Cunha, R. N. V., Lopes, R., Motoike, S. Y., Babiychuk, E.,
... Kushnir, S. (2015). Oil palm natural diversity and the potential for yield improvement.
Frontiers in Plant Science, 6(MAR), 1-16. https://doi.org/10.3389/fpls.2015.00190

56



Barthel, M., Jennings, S., Schreiber, W., Sheane, R., Royston, S., Llp, K., ... McGill, J. (2018).
Study on the environmental impact of palm oil consumption and on existing sustainability
standards For European Commission, DG Environment. Publications Office of the
European Union. Luxembourg. Retrieved from
http://ec.europa.eu/environment/forests/pdf/palm_oil study kh0218208enn new.pdf

Bertuol-Garcia, D., Morsello, C., N. El-Hani, C., & Pardini, R. (2018). A conceptual framework
for understanding the perspectives on the causes of the science—practice gap in ecology and
conservation. Biological Reviews, 93(2), 1032—1055. https://doi.org/10.1111/brv.12385

Boyd, W., Stickler, C., Duchelle, A., Seymour, F., Nepstad, D., Bahar, N., & Rodriguez, D.
(2018). Jurisdictional Approaches To Redd+ and Low Emissions Development: Progress
and Prospects Ending Tropical Deforestation: a Stock-Take of Progress and Challenges.
Working Paper - World Resources Institute. Retrieved from
http://wriorg.s3.amazonaws.com/s3fs-public/ending-tropical-deforestation-jurisdictional-
approaches-redd.pdf

Busch, J., Ferretti-gallon, K., Engelmann, J., Wright, M., Austin, K. G., & Stolle, F. (2015).
Reductions in emissions from deforestation from Indonesia’s moratorium on new oil palm,
timber, and logging concessions. PNAS, 112(5), 1328-1333.
https://doi.org/10.1073/pnas.1412514112

Carlson, K. M., Curran, L. M., Ponette-Gonzalez, A. G., Ratnasari, D., Ruspita, Lisnawati, N.,
... Raymond, P. A. (2014). Influence of watershed-climate interactions on stream
temperature, sediment yield, and metabolism along a land use intensity gradient in
Indonesian Borneo. Journal of Geophysical Research: Biogeosciences, 119, 1110—1128.
https://doi.org/10.1002/2013JG002516

Carlson, K. M., & Garrett, R. D. (2018). Environmental Impacts of Tropical Soybean and Palm
Oil Crops. In Oxford Research Encyclopedia of Environmental Science.
https://doi.org/10.1093/acrefore/9780199389414.013.234

Carlson, K. M., Heilmayr, R., Gibbs, H. K., Noojipady, P., Burns, D. N., Morton, D. C., ...
Kremen, C. (2018). Effect of oil palm sustainability certification on deforestation and fire in
Indonesia. Proceedings of the National Academy of Sciences of the United States of
America, 115(1), 121-126. https://doi.org/10.1073/pnas.1704728114

Carlson, K. M. M., Curran, L. M. M., Ratnasari, D., Pittman, A. M. M., Soares-Filho, B. S.,

57



Asner, G. P. P., ... Marion Adeney, J. (2012). Committed carbon emissions, deforestation,
and community land conversion from oil palm plantation expansion. Proceedings of the
National Academy of Sciences of the United States of America, 109(19), 7559—7564.
https://doi.org/10.1073/pnas.1200452109

Cattau, M. E., Marlier, M. E., & DeFries, R. (2016). Effectiveness of Roundtable on Sustainable
Palm Oil (RSPO) for reducing fires on oil palm concessions in Indonesia from 2012 to
2015. Environmental Research Letters, 11(10). https://doi.org/10.1088/1748-
9326/11/10/105007

Chekima, B. C., Syed Khalid Wafa, S. A. W., Igau, O. A., Chekima, S., & Sondoh, S. L. (2016).
Examining green consumerism motivational drivers: Does premium price and
demographics matter to green purchasing? Journal of Cleaner Production, 112, 3436-3450.
https://doi.org/10.1016/j.jclepro.2015.09.102

Clarke, J. S. (2019, March 18). How palm oil sparked a diplomatic row between Europe and
southeast Asia. Unearthed. Retrieved from
https://unearthed.greenpeace.org/2019/03/18/palm-oil-indonesia-malaysia-biofuels-eu/

Colchester, M., Anderson, P., & Jiwan, N. (2009). HCV and the RSPO Report of an independent
investigation into the effectiveness of. Forest Peoples Programme. Retrieved from
http://www.forestpeoples.org/en/partners/publication/2010/hcv-and-rspo-report-
independent-investigation-effectiveness-application-hi

Comte, I., Colin, F., Griinberger, O., Whalen, J. K., Harto Widodo, R., & Caliman, J. P. (2015).
Watershed-scale assessment of oil palm cultivation impact on water quality and nutrient
fluxes: a case study in Sumatra (Indonesia). Environmental Science and Pollution Research,
22(10), 7676—7695. https://doi.org/10.1007/s11356-015-4359-0

Cook, C. N., Mascia, M. B., Schwartz, M. W., Possingham, H. P., & Fuller, R. A. (2013).
Achieving conservation science that bridges the knowledge-action boundary. Conservation
Biology, 27(4), 669—678. https://doi.org/10.1111/cobi.12050

Cramb, R., & Curry, G. N. (2012). Oil palm and rural livelihoods in the Asia-Pacific region: An
overview. Asia Pacific Viewpoint, 53(3), 223-239. https://doi.org/10.1111/1.1467-
8373.2012.01495.x

Curtis, P. G., Slay, C. M., Harris, N. L., Tyukavina, A., & Hansen, M. C. (2018). Classifying
drivers of global forest loss. Science, 361(6407), 1108—1111.

58



https://doi.org/10.1126/science.aau3445

Danielsen, F., Beukema, H., Burgess, N. D., Parish, F., BrUhl, C. A, Donald, P. F., ...
Fitzherbert, E. B. (2008). Biofuel Plantations on Forested Lands: Double Jeopardy for
Biodiversity and Climate. Conservation Biology, 23(2), 348-358.
https://doi.org/10.1111/j.1523-1739.2008.01096.x

Dauvergne, P. (2017). Is the Power of Brand-Focused Activism Rising? The Case of Tropical
Deforestation. The Journal of Environment & Development, 26(2), 135—-155. Retrieved
from https://doi.org/10.1177/1070496517701249

Di Lucia, L., Ahlgren, S., & Ericsson, K. (2012). The dilemma of indirect land-use changes in
EU biofuel policy - An empirical study of policy-making in the context of scientific
uncertainty. Environmental Science and Policy, 16, 9—19.
https://doi.org/10.1016/j.envsci.2011.11.004

Donofrio, S., Rothrock, P., & Leonard, J. (2017). Supply Change: Tracking Corporate
Commitments to Deforestation-Free Supply Chains, 2017. Forest Trends. Washington, DC.
https://doi.org/10.1007/978-981-10-1666-0 4

EIA. (2015). Who Watches the Watchmen? Auditors and the breakdown of oversight in the
RSPO. London, UK. https://doi.org/10.2307/j.ctt22rbjhf. 10

European Parliament. (2019). Commission Delegated Regulation (EU) 2019/807 of 13 March
2019 supplementing Directive (EU) 2018/2001 of the European Parliament and of the
Council as regards the determination of high indirect land-use change-risk feedstock for
which a significant expans. European Parliament. Retrieved from
http://data.europa.eu/eli/reg_del/2019/807/0j

European Parliament, & Council of the European Union. Directive (EU) 2018/2001 of the
European Parliament and of the Council of 11 December 2018 on the promotion of the use
of energy from renewable sources (Text with EEA relevance.) (2018). Retrieved from
http://data.europa.eu/eli/dir/2018/2001/0j

Fazey, I., Fazey, J. A., Salisbury, J. G., Lindenmayer, D. B., & Dovers, S. (2006). The nature and
role of experiential knowledge for environmental conservation. Environmental
Conservation, 33(1), 1-10. https://doi.org/10.1017/S037689290600275X

Fielding, K. S., McDonald, R., & Louis, W. R. (2008). Theory of planned behaviour, identity
and intentions to engage in environmental activism. Journal of Environmental Psychology,

59



28(4), 318-326. https://doi.org/10.1016/j.jenvp.2008.03.003

Fishbein, G., & Lee, D. (2015). Early Lessons from Jurisdictional REDD+ and Low Emissions
Development Programs. Arlington. Retrieved from
http://www.nature.org/media/climatechange/REDD+ LED Programs.pdf

Food and Agriculture Organization of the United Nations. (2018). FAOSTAT statistical
database. Retrieved September 1, 2018, from http://www.fao.org/faostat/

Foster, W. A., Snaddon, J. L., Turner, E. C., Fayle, T. M., Cockerill, T. D., Farnon Ellwood, M.
D., ... Yusah, K. M. (2011). Establishing the evidence base for maintaining biodiversity and
ecosystem function in the oil palm landscapes of South East Asia. Philosophical
Transactions of the Royal Society B: Biological Sciences, 366(1582), 3277-3291.
https://doi.org/10.1098/rstb.2011.0041

Garrett, R. D., Levy, S., Carlson, K. M., Gardner, T. A., Godar, J., Clapp, J., ... Villoria, N.
(2019). Criteria for effective zero-deforestation commitments. Global Environmental
Change, 54(July 2018), 135-147. https://doi.org/10.1016/j.gloenvcha.2018.11.003

Gaveau, D. L. A., Salim, M. A., Hergoualc’H, K., Locatelli, B., Sloan, S., Wooster, M., ... Sheil,
D. (2014). Major atmospheric emissions from peat fires in Southeast Asia during non-
drought years: Evidence from the 2013 Sumatran fires. Scientific Reports, 4, 1-7.
https://doi.org/10.1038/srep06112

Gaveau, D. L. A., Sheil, D., Husnayaen, Salim, M. A., Arjasakusuma, S., Ancrenaz, M., ...
Meijaard, E. (2016). Rapid conversions and avoided deforestation: Examining four decades
of industrial plantation expansion in Borneo. Scientific Reports, 6(October 2015), 1-13.
https://doi.org/10.1038/srep32017

Gay-antaki, M., & Liverman, D. (2018). Climate for women in climate science: Women
scientists and the intergovernmental panel on climate change. Proceedings of the National
Academy of Sciences of the United States of America, 115(14), E3324.
https://doi.org/10.1073/pnas.1803793115

Gelman, A., & Hill, J. (2007). Data Analysis Using Regression and Multilevel/Hierarchical
Models. New York: Cambridge University Press. Retrieved from
http://www.cambridge.org/9780521867061

Germer, J., & Sauerborn, J. (2008). Estimation of the impact of oil palm plantation establishment
on greenhouse gas balance. Environment, Development and Sustainability, 10(6), 697-716.

60



https://doi.org/10.1007/s10668-006-9080-1

Gertler, P. J., Martinez, S., Premand, P., Rawlings, L. B., & Vermeersch, C. M. J. (2016). Impact
Evaluation in Practice, Second Edition. Washington, DC: The World Bank.
https://doi.org/10.1596/978-1-4648-0779-4

Ghazoul, J., Butler, R. A., Mateo-Vega, J., & Koh, L. P. (2010). REDD: A reckoning of
environment and development implications. Trends in Ecology and Evolution, 25(7), 396—
402. https://doi.org/10.1016/j.tree.2010.03.005

Gibbs, H. K., Ruesch, A. S., Achard, F., Clayton, M. K., Holmgren, P., Ramankutty, N., &
Foley, J. A. (2010). Tropical forests were the primary sources of new agricultural land in
the 1980s and 1990s. Proceedings of the National Academy of Sciences of the United States
of America, 107(38), 16732—-16737. https://doi.org/10.1073/pnas.0910275107

Gibbs, Holly K., Munger, J., L’Roe, J., Barreto, P., Pereira, R., Christie, M., ... Walker, N. F.
(2016). Did Ranchers and Slaughterhouses Respond to Zero-Deforestation Agreements in
the Brazilian Amazon? Conservation Letters, 9(1), 32—42.
https://doi.org/10.1111/conl.12175

Gifford, R. (2014). Environmental Psychology Matters. Annual Review of Psychology, 65(1),
541-579. https://doi.org/10.1146/annurev-psych-010213-115048

Gifford, R., & Nilsson, A. (2014). Personal and social factors that influence pro-environmental
concern and behaviour: A review. International Journal of Psychology, 49(3), 141-157.
https://doi.org/10.1002/ijop.12034

Gilligan, M., & Sabater, L. (2017). Women’s participation and gender considerations in country
representation, planning and reporting to the BRS Conventions, (October). Retrieved from
https://portals.iucn.org/union/sites/union/files/doc/iucn-egi-brs-report.pdf

Global Canopy. (2019). About | Forest 500. Retrieved October 1, 2019, from
https://forest500.org/about

Gossa, C., Fisher, M., & Milner-Gulland, E. J. (2015). The research-implementation gap: How
practitioners and researchers from developing countries perceive the role of peer-reviewed
literature in conservation science. Oryx, 49(1), 80-87.
https://doi.org/10.1017/S0030605313001634

Greenpeace International. (2017). How the Palm Oil Industry is Still Cooking the Climate.
Amsterdam, The Netherlands. Retrieved from https://www.greenpeace.org/archive-

61



seasia/Global/seasia/2017/StillCookingTheClimate.pdf

Gutiérrez-Vélez, V. H., DeFries, R., Pinedo-Vasquez, M., Uriarte, M., Padoch, C., Baethgen, W.,
... Lim, Y. (2011). High-yield oil palm expansion spares land at the expense of forests in
the Peruvian Amazon. Environmental Research Letters, 6(4), 044029.
https://doi.org/10.1088/1748-9326/6/4/044029

Hansla, A., Girling, T., & Biel, A. (2013). Attitude toward environmental policy measures
related to value orientation. Journal of Applied Social Psychology, 43(3), 582—-590.
https://doi.org/10.1111/j.1559-1816.2013.01038.x

Helgeson, J., van der Linden, S., & Chabay, 1. (2012). The role of knowledge, learning and
mental models in public perceptions of climate change related risks. In Learning for
Sustainability in Times of Accelerating Change (pp. 77-90). https://doi.org/10.3920/978-90-
8686-757-8

Henders, S., Persson, U. M., Kastner, T., FAO, Kastner T, E. K.-H. and H. H., MacDonald G K,
Brauman K A, Sun S, Carlson K M, Cassidy E S, G.J. S.and W.P.C,, ... Al, L. E. F. et.
(2015). Trading forests: land-use change and carbon emissions embodied in production and
exports of forest-risk commodities. Environmental Research Letters, 10(12), 125012.
https://doi.org/10.1088/1748-9326/10/12/125012

Hinkes, C. (2019). Adding (bio)fuel to the fire: discourses on palm oil sustainability in the
context of European policy development. Environment, Development and Sustainability,
(0123456789). https://doi.org/10.1007/s10668-019-00541-y

ILRF/OPPUK/RAN. (2017). The human cost of conflict palm oil revisited. How PepsiCo, Banks,
and the Roundtable on Sustainable Palm Oil Perpetuate Indofood’s Worker Exploitation.
Retrieved from
https://www.ran.org/publications/the human_cost of conflict palm_ oil revisited/

ISPO. (n.d.). ISPO Rule. Retrieved from http://www.ispo-
org.or.id/index.php?option=com_content&view=article&id=84&Itemid=248&lang=en

TUCN. (2019). Science and Economics - [IUCN knowledge by the numbers. Retrieved January
19, 2019, from https://www.iucn.org/theme/science-and-economics

Jones, M. S., & Solomon, J. (2019). Challenges and supports for women conservation leaders.
Conservation Science and Practice, 1(6), €36. https://doi.org/10.1111/csp2.36

Kaiser, F. G., Hiibner, G., & Bogner, F. X. (2005). Contrasting the theory of planned behavior

62



with the value-belief-norm model in explaining conservation behavior. Journal of Applied
Social Psychology, 35(10), 2150-2170. https://doi.org/10.1111/j.1559-1816.2005.tb02213.x

Keller, K. L. (2016). Unlocking the Power of Integrated Marketing Communications: How
Integrated Is Your IMC Program? Journal of Advertising, 45(3), 286-301.
https://doi.org/10.1080/00913367.2016.1204967

Kentin, E., & Kaarto, H. (2018). An EU ban on microplastics in cosmetic products and the right
to regulate. Review of European, Comparative and International Environmental Law, 27(3),
254-266. https://doi.org/10.1111/reel.12269

Khatun, K., Maguire-Rajpaul, V. A., Asante, E. A., & McDermott, C. L. (2020). From
Agroforestry to Agroindustry: Smallholder Access to Benefits From Oil Palm in Ghana and
the Implications for Sustainability Certification. Frontiers in Sustainable Food Systems,
4(March), 1-13. https://doi.org/10.3389/fsufs.2020.00029

Klepper, G. (2018, July 8). Winners and losers from the proposed ban on palm oil (Eco Business
article). Eco-Business. Retrieved from https://www.eco-business.com/opinion/winners-and-
losers-from-the-eus-proposed-ban-on-palm-oil/

Klockner, C. A. (2013). A comprehensive model of the psychology of environmental behaviour-
A meta-analysis. Global Environmental Change, 23(5), 1028—1038.
https://doi.org/10.1016/j.gloenvcha.2013.05.014

Koplitz, S. N., Mickley, L. J., Marlier, M. E., Buonocore, J. J., Kim, P. S., Liu, T., ... Myers, S.
S. (2016). Public health impacts of the severe haze in Equatorial Asia in September-October
2015: Demonstration of a new framework for informing fire management strategies to
reduce downwind smoke exposure. Environmental Research Letters, 11(9).
https://doi.org/10.1088/1748-9326/11/9/094023

Kormos, C., & Gifford, R. (2014). The validity of self-report measures of proenvironmental
behavior: Ameta-analytic review. Journal of Environmental Psychology, 40, 359-371.
https://doi.org/10.1016/j.jenvp.2014.09.003

Kusmanoff, A. M., Fidler, F., Gordon, A., Garrard, G. E., & Bekessy, S. A. (2020). Five lessons
to guide more effective biodiversity conservation message framing. Conservation Biology,
34(5), 1131-1141. https://doi.org/10.1111/cobi.13482

Lambin, E. F., Gibbs, H. K., Heilmayr, R., Carlson, K. M., Fleck, L. C., Garrett, R. D., ...
Streck, C. (2018). The role of supply-chain initiatives in reducing deforestation. Nature

63



Climate Change, 8(2), 109—116. https://doi.org/10.1038/s41558-017-0061-1

Laurance, W. F., Koh, L. P., Butler, R., Sodhi, N. S., Bradshaw, C. J. A. A., Neidel, J. D., ... S,
J. M. V. (2019). Improving the performance of the roundtable on sustainable palm oil for
nature conservation. Conservation Biology, 24(2), 377-381. https://doi.org/10.1111/5.1523-
1739.2010.01448.x

Lee, J. S. H., Abood, S., Ghazoul, J., Barus, B., Obidzinski, K., & Koh, L. P. (2014).
Environmental impacts of large-scale oil palm enterprises exceed that of smallholdings in
Indonesia. Conservation Letters, 7(1), 25-33. https://doi.org/10.1111/conl.12039

Lopez-Mosquera, N. (2016). Gender differences, theory of planned behavior and willingness to
pay. Journal of Environmental Psychology, 45, 165—175.
https://doi.org/10.1016/j.jenvp.2016.01.006

Lujala, P., Lein, H., & Rad, J. K. (2015). Climate change, natural hazards, and risk perception:
the role of proximity and personal experience. Local Environment, 20(4), 489-5009.
https://doi.org/10.1080/13549839.2014.887666

Luke, S. H., Barclay, H., Bidin, K., Chey, V. K., Ewers, R. M., Foster, W. A., ... Aldridge, D. C.
(2017). The effects of catchment and riparian forest quality on stream environmental
conditions across a tropical rainforest and oil palm landscape in Malaysian Borneo.
Ecohydrology, 10(4), 1-14. https://doi.org/10.1002/eco.1827

Lute, M. L., Carter, N. H., Lopez-Bao, J. V., & Linnell, J. D. C. (2018). Conservation
professionals agree on challenges to coexisting with large carnivores but not on solutions.
Biological Conservation, 218(January), 223-232.
https://doi.org/10.1016/j.biocon.2017.12.035

Lyons-White, J., & Knight, A. T. (2018). Palm oil supply chain complexity impedes
implementation of corporate no-deforestation commitments. Global Environmental Change,
50(August 2017), 303-313. https://doi.org/10.1016/j.gloenvcha.2018.04.012

Margono, B. A. A., Potapov, P. V. V., Turubanova, S., Stolle, F., & Hansen, M. C. C. (2014).
Primary forest cover loss in indonesia over 2000-2012. Nature Climate Change, 4(8), 730—
735. https://doi.org/10.1038/nclimate2277

Marlier, M. E., DeFries, R. S., Kim, P. S., Koplitz, S. N., Jacob, D. J., Mickley, L. J., & Myers,
S. S. (2015). Fire emissions and regional air quality impacts from fires in oil palm, timber,
and logging concessions in Indonesia. Environmental Research Letters, 10(8).

64



https://doi.org/10.1088/1748-9326/10/8/085005

Martin, T. G., Burgman, M. A., Fidler, F., Kuhnert, P. M., Low-Choy, S., Mcbride, M., &
Mengersen, K. (2012). Eliciting Expert Knowledge in Conservation Science. Conservation
Biology, 26(1), 29-38. https://doi.org/10.1111/1.1523-1739.2011.01806.x

Mason-Renton, S., Vazquez, M., Robinson, C., & Oberg, G. (2019). Science for Policy: A Case
Study of Scientific Polarization, Values, and the Framing of Risk and Uncertainty. Risk
Analysis, 39(6), 1229-1242. https://doi.org/10.1111/risa.13248

Mauracher, C., Procidano, 1., & Valentini, M. (2019). How product attributes and consumer
characteristics influence the WTP, resulting in a higher price premium for organic wine.
Sustainability, 11(5). https://doi.org/10.3390/sul 1051428

Meijaard, E., Garcia-Ulloa, J., Sheil, D., Wich, S. A., Carlson, K. M., Juffe-Bignoli, D., &
Brooks, T. M. (2018). Oil palm and biodiversity: a situation analysis by the IUCN Oil Palm
Task Force. (E. Meijaard, J. Garcia-Ulloa, D. Sheil, K. M. Carlson, S. A. Wich, D. Juffe-
Bignoli, & T. M. Brooks, Eds.), IUCN QOil Palm Task Force. Gland, Switzerland,
Switzerland: IUCN, International Union for Conservation of Nature.
https://doi.org/10.2305/ITUCN.CH.2018.11.en

Milfont, T. L., & Duckitt, J. (2010). The environmental attitudes inventory: A valid and reliable
measure to assess the structure of environmental attitudes. Journal of Environmental
Psychology, 30(1), 80-94. https://doi.org/10.1016/j.jenvp.2009.09.001

Moser, S. C., & Dilling, L. (2011). Communicating climate Change: Closing the science action
gap. In D. Schlosberg, J. S. Dryzek, & R. B. Norgaard (Eds.), The Oxford Handbook of
Climate Change and Society (pp. 163—174). OUP Oxford. Retrieved from
http://sciencepolicy.colorado.edu/admin/publication_files/2011.30.pdf

Murdiyarso, D., Hergoualc’H, K., & Verchot, L. V. (2010). Opportunities for reducing
greenhouse gas emissions in tropical peatlands. Proceedings of the National Academy of
Sciences of the United States of America, 107(46), 19655—-19660.
https://doi.org/10.1073/pnas.0911966107

Nepstad, D., Irawan, S., Bezerra, T., Boyd, W., Stickler, C., Shimada, J., ... Lowery, S. (2013).
More food, more forests, fewer emissions, better livelihoods: Linking REDD+, sustainable
supply chains and domestic policy in Brazil, Indonesia and Colombia. Carbon
Management, 4(6), 639—658. https://doi.org/10.4155/cmt.13.65

65



Nigbur, D., Lyons, E., & Uzzell, D. (2010). Attitudes, norms, identity and environmental
behaviour: Using an expanded theory of planned behaviour to predict participation in a
kerbside recycling programme. British Journal of Social Psychology, 49(2), 259-284.
https://doi.org/10.1348/014466609X449395

Noleppa, S., & Matt, C. (2016). Palm Oil Report Germany - Searching for Alternatives. Berlin.

Noojipady, P., Morton, D. C., Schroeder, W., Carlson, K. M., Huang, C., Gibbs, H. K., ...
Prince, S. D. (2017). Managing fire risk during drought: The influence of certification and
El Nind on fire-driven forest conversion for oil palm in Southeast Asia. Earth System
Dynamics, 8(3), 749-771. https://doi.org/10.5194/esd-8-749-2017

Obidzinski, K., Andriani, R., Komarudin, H., & Andrianto, A. (2012). Environmental and social
impacts of oil palm plantations and their implications for biofuel production in Indonesia.
Ecology and Society, 17(1). https://doi.org/10.5751/ES-04775-170125

Ordway, E. M., Naylor, R. L., Nkongho, R. N., & Lambin, E. F. (2017). Oil palm expansion in
Cameroon: Insights into sustainability opportunities and challenges in Africa. Global
Environmental Change, 47(August), 190-200.
https://doi.org/10.1016/j.gloenvcha.2017.10.009

Oreg, S., & Katz-Gerro, T. (2006). Predicting proenvironmental behavior cross-nationally:
Values, the theory of planned behavior, and value-belief-norm theory. Environment and
Behavior, 38(4), 462—483. https://doi.org/10.1177/0013916505286012

Ostfeld, R., Howarth, D., Reiner, D., & Krasny, P. (2019). Peeling back the label - Exploring
sustainable palm oil ecolabelling and consumption in the United Kingdom. Environmental
Research Letters, 14(1). https://doi.org/10.1088/1748-9326/aaf0e4

Pacheco, P., Gnych, S., Dermawan, A., Komarudin, H., & Okarda, B. (2017). The palm oil
global value chain: Implications for economic growth and social and environmental
sustainability (No. 220). Working Paper 220 Cifor. Bogor, Indonesia.
https://doi.org/10.17528/cifor/006405

Pacheco, P., Schoneveld, G., Dermawan, A., Komarudin, H., & Djama, M. (2018). Governing
sustainable palm oil supply: Disconnects, complementarities, and antagonisms between
state regulations and private standards. Regulation and Governance, (August).
https://doi.org/10.1111/rego.12220

Pardo Vargas, L. E., Laurance, W. F., Clements, G. R., & Edwards, W. (2015). The impacts of

66



oil palm agriculture on Colombia’s biodiversity: What we know and still need to know.
Tropical Conservation Science, 8(3), 828—845.
https://doi.org/10.1177/194008291500800317

Parker, K., De Vos, A., Clements, H. S., Biggs, D., & Biggs, R. (2020). Impacts of a trophy
hunting ban on private land conservation in South African biodiversity hotspots.
Conservation Science and Practice, (April), 1-12. https://doi.org/10.1111/csp2.214

Parry, S. (2016). Ordinal Logistic Regression Models and Statistical Software: What You Need
to Know. StatNews (Vol. 91). Retrieved from
https://www.cscu.cornell.edu/news/statnews/stnews91.pdf

Peixoto, 1., & Temmes, A. (2019). Market organizing in the European Union’s biofuels market:
Organizing for favouring, acceptability, and future preferences. Journal of Cleaner
Production, 236. https://doi.org/10.1016/j.jclepro.2019.06.307

Peng, C. Y.J,, Lee, K. U. K. L., & Ingersoll, G. M. (2002). An introduction to logistic regression
analysis and reporting. Journal of Educational Research, 96(1), 3—14.
https://doi.org/10.1080/00220670209598786

Poku, K. (2002). Small-scale palm oil processing in Africa. FAO Agricultural Services Bulletin.
Rome: FOOD AND AGRICULTURE ORGANIZATION OF THE UNITED NATIONS.
Retrieved from http://www.fao.org/3/Y4355E/y4355e¢00.htm

Qualtrics. (2018). Version XM 2018 of Qualtrics. Provo, UT, USA: Qualtrics Software.
Retrieved from https://www.qualtrics.com

Ramstetter, L., & Habersack, F. (2020). Do women make a difference? Analysing environmental
attitudes and actions of Members of the European Parliament. Environmental Politics,
29(6), 1063—1084. https://doi.org/10.1080/09644016.2019.1609156

Rastogi, A., Hickey, G. M., Badola, R., & Hussain, S. A. (2013). Diverging viewpoints on tiger
conservation: A Q-method study and survey of conservation professionals in India.
Biological Conservation, 161, 182—192. https://doi.org/10.1016/j.biocon.2013.03.013

Raymond, C. M., Brown, G., & Robinson, G. M. (2011). The influence of place attachment, and
moral and normative concerns on the conservation of native vegetation: A test of two
behavioural models. Journal of Environmental Psychology, 31(4), 323-335.
https://doi.org/10.1016/j.jenvp.2011.08.006

Reed, J., Van Vianen, J., Deakin, E. L., Barlow, J., & Sunderland, T. (2016). Integrated

67



landscape approaches to managing social and environmental issues in the tropics: learning
from the past to guide the future. Global Change Biology, 22(7), 2540-2554.
https://doi.org/10.1111/gcb.13284

Ripley, B., Venables, B., Bates, D. M., Hornik, K., Gebhardt, A., & Firth, D. (2019). Package
‘MASS’ (Version 7.3-51.4). Cran-R Project. Retrieved from
http://www.stats.ox.ac.uk/pub/MASS4/ Contact

Rise, J., Sheeran, P., & Hukkelberg, S. (2010). The role of self-identity in the theory of planned
behavior: A meta-analysis. Journal of Applied Social Psychology, 40(5), 1085—-1105.
https://doi.org/10.1111/j.1559-1816.2010.00611.x

Rist, L., Feintrenie, L., & Levang, P. (2010). The livelihood impacts of oil palm: Smallholders in
Indonesia. Biodiversity and Conservation, 19(4), 1009-1024.
https://doi.org/10.1007/s10531-010-9815-z

Rival, A., & Levang, P. (2014). Palms of controversies. Oil palm and development challenges.
Palms of controversies: Oil palm and development challenges. Bogor, Indonesia, Indonesia.
https://doi.org/10.17528/cifor/004860

Rogerson, S. (2017). Achieving 2020: how can the private sector meet global goals of
eliminating commodity-driven deforestation? Forest 500 Annual Report 2017, 1-39.
Retrieved from https://forest500.org/sites/default/files/related-documents/f500-annual-
web_1.pdf

Ruysschaert, D., & Salles, D. (2014). Towards global voluntary standards : Questioning the
effectiveness in attaining conservation goals The case of the Roundtable on Sustainable
Palm Oil ( RSPO ). Ecological Economics, 107, 438—446.
https://doi.org/10.1016/j.ecolecon.2014.09.016

Ruysschaert, D., & Salles, D. (2016). The strategies and effectiveness of conservation ngos in the
global voluntary standards: The case of the roundtable on sustainable palm-oil.
Conservation and Society, 14(2), 73—85. https://doi.org/10.4103/0972-4923.186332

Sandbrook, C., Scales, I. R., Vira, B., & Adams, W. M. (2011). Value Plurality among
Conservation Professionals. Conservation Biology, 25(2), 285-294.
https://doi.org/10.1111/j.1523-1739.2010.01592.x

Santika, T., Meijaard, E., & Wilson, K. A. (2015). Designing multifunctional landscapes for
forest conservation. Environmental Research Letters, 10(11). https://doi.org/10.1088/1748-

68



9326/10/11/114012

Savilaakso, S., Garcia, C., Garcia-Ulloa, J., Ghazoul, J., Groom, M., Guariguata, M. R., ... Zrust,
M. (2014). Systematic review of effects on biodiversity from oil palm production
(Occasional Paper No. 116). Environmental Evidence. Bogor, Indonesia.
https://doi.org/10.1186/2047-2382-3-4

Sayer, J., Ghazoul, J., Nelson, P., & Klintuni Boedhihartono, A. (2012). Oil palm expansion
transforms tropical landscapes and livelihoods. Global Food Security, 1(2), 114—-119.
https://doi.org/10.1016/;.gfs.2012.10.003

Schlegel, B., & Steenbergen, M. (2018). Package ‘brant’ - Test for Parallel Regression
Assumption. Retrieved from https://benjaminschlegel.ch/r/brant/

Schrier-Uijl, A. P., Silvius, M., Parish, F., Lim, K. H., Rosediana, S., & Anshari, G. (2013).
Environmental and social impacts of oil palm cultivation on tropical peat-a scientific
review. RSPO. Retrieved from www.rspo.org

Scriven, S. A., Carlson, K. M., Hodgson, J. A., McClean, C. J., Heilmayr, R., Lucey, J. M., &
Hill, J. K. (2019). Testing the benefits of conservation set-asides for improved habitat
connectivity in tropical agricultural landscapes. Journal of Applied Ecology, 56(10), 2274—
2285. https://doi.org/10.1111/1365-2664.13472

Sloan, S. (2014). Land Use Policy Indonesia ’ s moratorium on new forest licenses : An update.
Land Use Policy, 38, 37-40. https://doi.org/10.1016/j.landusepol.2013.10.018

Spence, A., & Pidgeon, N. (2010). Framing and communicating climate change: The effects of
distance and outcome frame manipulations. Global Environmental Change, 20(4), 656—667.
https://doi.org/10.1016/j.gloenvcha.2010.07.002

Spence, A., Poortinga, W., & Pidgeon, N. (2012). The Psychological Distance of Climate
Change. Risk Analysis, 32(6), 957-972. https://doi.org/10.1111/j.1539-6924.2011.01695.x

SPOTT; ZSL. (2018). Indicators and research protocols for assessing palm oil producers and
traders — November 2018. Retrieved from https://www.spott.org/wp-
content/uploads/sites/3/2018/11/Indicators-and-research-protocols-for-assessing-palm-oil-
producers-and-traders-November-2018.pdf

Steg, L., Bolderdijk, J. W., Keizer, K., & Perlaviciute, G. (2014). An Integrated Framework for
Encouraging Pro-environmental Behaviour: The role of values, situational factors and goals.
Journal of Environmental Psychology, 38, 104—115.

69



https://doi.org/10.1016/j.jenvp.2014.01.002

Steg, L., Dreijerink, L., & Abrahamse, W. (2005). Factors influencing the acceptability of energy
policies: A test of VBN theory. Journal of Environmental Psychology, 25(4), 415-425.
https://doi.org/10.1016/j.jenvp.2005.08.003

Steg, L., & Vlek, C. (2009). Encouraging pro-environmental behaviour: An integrative review
and research agenda. Journal of Environmental Psychology, 29(3), 309-317.
https://doi.org/10.1016/j.jenvp.2008.10.004

Stern, P. C., Dietz, T., Abel, T., Guagnano, G. A., & Kalof, L. (1999). A value-belief-norm
theory of support for social movements: The case of environmentalism. Human Ecology
Review, 6(2), 81-97.

Tayleur, C., Balmford, A., Buchanan, G. M., Butchart, S. H. M., Ducharme, H., Green, R. E., ...
Phalan, B. (2017). Global Coverage of Agricultural Sustainability Standards, and Their
Role in Conserving Biodiversity. Conservation Letters, 10(5), 610—-618.
https://doi.org/10.1111/conl.12314

Teng, S., Khong, K. W., & Che Ha, N. (2020). Palm oil and its environmental impacts: A big
data analytics study. Journal of Cleaner Production, 274, 122901.
https://doi.org/10.1016/j.jclepro.2020.122901

Thomas, M., McLaughlin, D., Grubba, D., Buchanan, J., McLaughlin, D., Grubba. Don, ...
Buchanan, J. (2015). Sustainable Sourcing Guide for Palm Oil Users: A practical handbook
for US consumer goods and retail companies. Conservation International and WWF US.
Retrieved from https://supplychain.edf.org/resources/sustainable-sourcing-guide-for-palm-
oil-users/

Toomey, A. H., Knight, A. T., & Barlow, J. (2017). Navigating the Space between Research and
Implementation in Conservation. Conservation Letters, 10(5), 619—625.
https://doi.org/10.1111/conl.12315

Tosun, J. (2013). How the Eu Handles Uncertain Risks: Understanding the Role of the
Precautionary Principle. Journal of European Public Policy, 20(10), 1517-1528.
https://doi.org/10.1080/13501763.2013.834549

UN/DESA. (2019). World Economic Situation and Prospects 2019 by United Nations
Department of Economic and Social Affairs. Retrieved from
https://www.un.org/development/desa/dpad/wp-

70



content/uploads/sites/45/WESP2019 BOOK-web.pdf

Uryu, Y., Mott, C., Foead, N., Yulianto, K., Budiman, A., Takakai, F., ... Michael, S. (2008).
Deforestation, Forest Degradation, Biodiversity Loss and COZ2 in Riau, Sumatra,
Indonesia. WWF Indonesia Technical Report. Jakarta, Indonesia.
https://doi.org/10.1017/CB0O9781107415324.004

van der Linden, S. (2015). The social-psychological determinants of climate change risk
perceptions: Towards a comprehensive model. Journal of Environmental Psychology, 41,
112—124. https://doi.org/10.1016/j.jenvp.2014.11.012

Vicente-Molina, M. A., Fernandez-Séinz, A., & Izagirre-Olaizola, J. (2013). Environmental
knowledge and other variables affecting pro-environmental behaviour: Comparison of
university students from emerging and advanced countries. Journal of Cleaner Production,
61, 130-138. https://doi.org/10.1016/j.jclepro.2013.05.015

Vijay, V., Pimm, S. L., Jenkins, C. N., & Smith, S. J. (2016). The Impacts of Oil Palm on Recent
Deforestation and Biodiversity Loss. PloS One, 11(7), 19.
https://doi.org/10.1371/journal.pone.0159668

Vijay, V., Reid, C. D., Finer, M., Jenkins, C. N., & Pimm, S. L. (2018). Deforestation risks
posed by oil palm expansion in the Peruvian Amazon. Environmental Research Letters,
13(11). https://doi.org/10.1088/1748-9326/aae540

Vincenzi, S. L., Possan, E., Andrade, D. F. de, Pituco, M. M., Santos, T. de O., & Jasse, E. P.
(2018). Assessment of environmental sustainability perception through item response
theory : A case study in Brazil. Journal of Cleaner Production, 170, 1369—-1386.
https://doi.org/10.1016/j.jclepro.2017.09.217

Von Geibler, J. (2013). Market-based governance for sustainability in value chains: Conditions
for successful standard setting in the palm oil sector. Journal of Cleaner Production, 56,
39-53. https://doi.org/10.1016/j.jclepro.2012.08.027

Waldron, A., Mooers, A. O., Miller, D. C., Nibbelink, N., Redding, D., Kuhn, T. S., ...
Gittleman, J. L. (2013). Targeting global conservation funding to limit immediate
biodiversity declines. Proceedings of the National Academy of Sciences, 110(29), 12144—
12148. https://doi.org/10.1073/pnas.1221370110

Walsh, J. C., Dicks, L. V., Raymond, C. M., & Sutherland, W. J. (2019). A typology of barriers
and enablers of scientific evidence use in conservation practice. Journal of Environmental

71



Management, 250(September), 109481. https://doi.org/10.1016/j.jenvman.2019.109481

Walsh, J. C., Dicks, L. V., & Sutherland, W. J. (2015). The effect of scientific evidence on
conservation practitioners’ management decisions. Conservation Biology, 29(1), 88-98.
https://doi.org/10.1111/cobi.12370

Wijaya, A., Samadhi, T. N. “Koni,” & Juliane, R. (2019, July 24). Indonesia Is Reducing
Deforestation, but Problem Areas Remain. Blog World Resources Institute. Retrieved from
https://www.wri.org/blog/2019/07/indonesia-reducing-deforestation-problem-areas-remain

Wing, C., Simon, K., & Bello-Gomez, R. A. (2018). Designing Difference in Difference Studies:
Best Practices for Public Health Policy Research. Annual Review of Public Health, 39(1),
453-469. https://doi.org/10.1146/annurev-publhealth-040617-013507

Wisniewski, J. P., Frangne, N., Massonneau, A., & Dumas, C. (2002). Between myth and reality:
Genetically modified maize, an example of a sizeable scientific controversy. Biochimie,
84(11), 1095-1103. https://doi.org/10.1016/S0300-9084(02)00014-7

Young, J. C., Waylen, K. A., Sarkki, S., Albon, S., Bainbridge, I., Balian, E., ... Watt, A. (2014).
Improving the science-policy dialogue to meet the challenges of biodiversity conservation:
Having conversations rather than talking at one-another. Biodiversity and Conservation,
23(2), 387-404. https://doi.org/10.1007/s10531-013-0607-0

Zelezny, L. C., Chua, P. P., & Aldrich, C. (2000). Elaborating on gender differences in

environmentalism. Journal of Social Issues, 56(3), 443—457. https://doi.org/10.1111/0022-
4537.00177

72



APPENDIX A - Scientific evidence published by 2017
Table 23. Scientific evidence published by Dec. 2017 on environmental impacts of palm oil

expand oil palm cultivated area.

Effect Results Authors
Deforestation | Estimated forest loss of 18.7 Mha in Borneo (76.8% in Kalimantan) | Gaveau et al.
between 1973 and 2015; 57-60% of the cleared area was converted | (2016)
to industrial plantations.
Conversion was greater Malaysia than in Indonesia (57—-60% versus
15-16%) because availability of cleared degraded area by frequent
wildfires.
Estimated that smallholder farmers contributed 11% of oil palm Lee et al.
driven deforestation in Sumatra from 2000 to 2010 (19.3% of 3.5 (2014)
million ha), while private plantations were responsible for 88% of
forest loss during that period.
In the Peruvian Amazon, between 2000 and 2010, 70% of high- (Gutiérrez-
yield industrial-scale plantations but only 30% of low-yield Vélez et al.,
smallholder expanded through the conversion of forests for oil palm | 2011)
cultivation.
From 2007 to 2013, oil palm cultivation was responsible for 11% of | Vijay et al.
the deforestation caused by agricultural expansion despite (2018)
representing less than 4% of the cropland in Peruvian Amazon.
Comparative analysis of the percentage of oil palm planted areas in | Vijay et al.
2013 that corresponded to a forested area in 1989 and remaining (2016)
percent vulnerable forest suitable for this oil crop expansion in the
humid tropics identified high-risk areas in Africa and South
America
In Cameron, where less than 5% of farmers had land titles, almost (Ordway et
three-fourths of non-industrial farmers admitted clearing forests to | al., 2017)

Limited evidence concerning leakage of the displaced crops and
pastureland into forests and the role of smallholder farmers in forest
loss.

Erniwati et al.
(2017)

Estimates of deforestation from oil palm expansion vary due to

Gaveau et al.

variation in accurate information on the area and location of (2016);

plantations, differences in study premises (e.g., year and definition | Meijaard et al.

of forest), data availability, and methodological differences or other | (2018);

study limitations Obidzinski et
al. (2012)

In 20072008, oil palm expasion was responsible for 27% of total
and 40% of peatland deforestation in West Kalimantan, Indonesia.

Carlson et al.,
2012
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Table 23. (Continued) Scientific evidence published by Dec. 2017 on environmental impacts of palm oil

plantations.

Effect Results Authors
Biodiversity | Conversion from intact forests to oil palm plantations and habitat Fitzherbert et
and fragmentation reduces biodiversity al., 2008
Endangered | Oil palm plantations presents less species heterogeneity compared | Savilaakso et
Species to primary and secondary forests al. (2014)
Oil palm plantations had positive impact on abundance of some Koh &
invertebrates Wilcove, 2008
Variable effects depending on taxa (e.g., a positive impact on Pardo Vargas
snakes versus a negative impact on birds) and land cover change etal. (2015)
(e.g., pasture to oil palm versus forest to oil palm)
Intensity of the impact varies across different taxa and Foster et al.
microhabitats (2011)
Loss of habitat and fragmented forests increased conflicts between | Uryu et al.,
wild animals (e.g., Sumatran tigers and elephants) and local (2008)
communities, and opportunities for poachers
Fire Fires in Indonesia have critical impacts of smoke and haze on the Gaveau et al.,
health of humans. Intentional fires and wildfires occur. Dry 2014
conditions during the El Nifio—Southern Oscillation (ENSO)
phenomenon Indonesia increase the risk of fires on drainage of
peatlands for palm oil production.
Deforestation of Indonesian peatlands leading to higher occurrence
of fires and haze during non drought years.
In 2015, estimates suggest that fine particulate matter (PM2.5) Koplitz et al.
released by the burn of degraded peatland was responsible for an (2016)
excess of 100,000 deaths in Southeast Asia
In West Kalimantan, 93% of the deforestation between 1989-2008 | Carlson et al.
was caused by fires. (2012)
Water quality | Research in Sumatra did not find evidence of eutrophication of the | Comte et al.
aquatic system caused by fertilization practices in mature palm oil (2015)

Based on 2009 and 2012 data from West Kalimantan, evidence

Carlson et al.

from research indicated that young and mature palm oil streams (2014)
presented significantly higher sediment concentrations and higher

temperature than streams on other land covers (i.e., intact forest,

logged forest, agroforest)

Research findings from Malaysian Borneo indicated that the Luke et al.
clearing of riparian area in oil palm plantations affects stream (2017)

conditions such as higher water temperature, lower levels of sand
and leaf material in the water, lower maximum depth compared to
forests

74




Table 24. Scientific evidence published by Dec. 2017 on effectiveness of conservation of
governance mechanisms in the palm oil industry.

Governance | Results Authors
Mechanism
Gov Pol SEA | Estimated moratorium protection on new licensing covered 12— Sloan (2014)
Indonesia: 22Mha; another 10 Mha had been excised or subject to excisement.
2011 - Estimated potential impact on GHG emissions if moratorium had Busch et al.
Moratorium | been implemented in 2000. (2015)
on new Provided estimates of GHG emissions for 2010-2020 period Austin et al.
agricultural considering business as usual, and reductions if moratorium was (2015)
licenses and | extended in primary forests and pea lands (9-10%), halted on all peat
ISPO and forestlands (35%), covered areas with moderate carbon stocks
certification | (46%), and limited in areas with low carbon stocks (55—60%).
Reported high rates of deforestation in 2012, first year of the Margono,
moratorium. Potapov,
Turubanova,
Stolle, &

Hansen (2014)

RSPO

Not effective in protecting Sumatran orangutan forest habitats in
Indonesia

Ruysschaert &
Salles (2014)

Analyzed the impact of RSPO-certification on forest loss and fire in
Indonesia between 2001 and 2015. Results indicated that
certification had an impact on deforestation, but that RSPO certified
plantations contained less than 1% of remaining forests within their
boundaries. There was no evidence of positive impacts of
certification on the clearance of peatland or intentional fires

Carlson et al.,
2018;

Analyzed effectives of the RSPO in inhibiting fire occurrences on oil
palm concessions in Indonesia from 2012 to 2015. They found
evidence of lower fire occurrence in RSPO-certified plantations when
the occurrence of wildfires was low, but no difference from non-
certified plantations in years of high occurrence (i.e., during El Nino
events).

Cattau,
Marlier, &
DeFries, 2016;

Results did not indicate significant sustainability difference between
certified and non-certified plantations but identified benefits like
higher fresh fruit bunch yield. No evidence of benefit for orangutan
conservation

Morgans et
al., 2018;

Investigated forest loss and peatland by fire in Indonesia during El
Nino events and found that certification did not halt forest loss or
fire activity, with forest loss rates increasing between the RSPQO’s
2005 cutoff date (2005) and the RSPQ’s first issuing of certificates in
2009. Results indicated lower fire-driven deforestation in Malaysia
and Papua New Guinea, possibly reflecting an end of geographic
expansion in these countries rather than a change in land clearing
practices.

Noojipady et
al., 2017,

States the need for more robust monitoring mechanisms and
highlights the risk of opportunistic behavior by independent auditors

Laurance et al.
(2010)
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APPENDIX B — Survey Instrument

Q1 Welcome to the International Union for Conservation of Nature (IUCN) Oil Palm Task Force survey! This
survey is part of a research project led by the University of Hawai'i that will evaluate perceptions regarding palm oil
and conservation of biodiversity.

Your participation in this survey is important because the research will help the I[UCN to better understand people's
attitudes towards palm oil, and by doing so will guide policies addressing palm oil's impacts on biodiversity.

Please take the survey BEFORE reading the [IUCN Situation Analysis on Oil Palm and Biodiversity.
Please select your language from the menu above.

Project Description - Activities and Time Commitment: If you decide to take part in this project, you will be asked
to fill out a survey. The survey questions are mainly multiple choice. However, there will be a few questions where
you may add an open-ended response. Completing the survey will take approximately 22 minutes. [UCN members
and IUCN commission members have also been invited to take this survey.

Benefits and Risks: There will be no direct benefit to you for taking part in this project. We hope that our findings
will support a better understanding of attitudes of the international conservation community toward oil palm and
conservation. There is little risk to you for participating in this project. Confidentiality and Privacy: At the end of the
survey, you will be asked if you are willing to take a second, follow-up survey in a few weeks’ time after you have
read the Oil Palm Task Force Situation Analysis. If you choose to take the follow up survey, you will be asked to
provide your email address. Beyond this, please do not include any personal information in your survey responses.

Voluntary Participation: You can freely choose to take part or to not take part in this survey. There will be no
penalty or loss of benefits for either decision. If you choose to not take part in the survey, you will be able to
download the IUCN Situation Analysis on Oil Palm and Biodiversity by selecting "NO" in response to the first
survey question.

Questions: If you have any questions about this study, please email Kimberly Carlson at kmc22@hawaii.edu. You
may contact the UH Human Studies Program at uhirb@hawaii.edu to discuss problems, concerns and questions;
obtain information; or offer input with an informed individual who is unaffiliated with the specific research protocol.

Please visit https://www.hawaii.edu/researchcompliance/information-research-participants for more information on
your rights as a research participant. Please print a copy of this page for your reference.
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Q52 Do you agree to taking part in this survey? (Clicking "YES" implies your consent to take the survey)

YES. You will be able to download the IUCN Situation Analysis on Qil Palm and Biodiversity after
completing the survey. (23)

NO. You will be able to download the IUCN Situation Analysis on Qil Palm and Biodiversity after choosing
this option. (24)

Page Break
Q2 Are you over 17 years of age?

Yes (1)

No (2)

Q3 Have you heard of palm oil?
Yes (1)

No (2)

Q53 Have you read the IUCN Oil Palm Task Force Situation Analysis?
Yes (7)
No (8)

End of Block: Introduction



Q44 Please complete the following questions to reflect your current understanding.

Q45 How familiar are you with the following topics?
Extremely Very familiar Moderately Slightly familiar ~ Not familiar at
familiar (16) 17 familiar (18) (19) all (20)

Biodiversity
conservation (1)

Agricultural
commodities (2)

Q46 How long have you known about palm oil?
I learned about it this week (1)

I have known about it for more than a week (2)

a‘

Q47 How knowledgeable are you regarding the following impacts of the palm oil industry?

Extremely Very Moderately Slightly Not
knowledgeable  knowledgeable = knowledgeable = knowledgeable  knowledgeable
(16) (17) (18) (19) at all (20)

Economic
impacts (1)

Environmental
impacts (2)

Socio-Cultural
impacts (3)



Q48 Please select your main sources of information regarding palm oil. You may select up to three (3) sources.

Magazines, newspapers, and/or television (1)

Scientific peer-reviewed articles (2)

Reports from civil society organizations (3)

Friends (4)

Social media (5)

Workshops and/or conferences (6)

Academic coursework (7)

The International Union for Conservation of Nature (IUCN) (8)

Family (10)

Employment in the palm oil industry (11)

Field work (12)

Other (please specify): (9)

End of Block: Knowledge

Start of Block: Environmental Attitudes
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Q5 Please indicate the extent to which you agree or disagree with each of the following statements. There are

no right or wrong answers.

I think spending time in nature is
boring (1)

Governments should control the
rate at which raw materials are
used to ensure that they last as
long as possible (14)

One of the most important
reasons to keep lakes and rivers
clean is so that people have a
place to enjoy water sports (3)

Modern science will solve our
environmental problems (5)

Humans are severely abusing the
environment (6)

I would prefer a garden that is
wild and natural to a well
groomed and ordered one (18)

Whenever possible, I try to save
natural resources (8)

Human beings were created or
evolved to dominate the rest of
nature (9)

Protecting peoples’ jobs is more
important than protecting the
environment (10)

It makes me sad to see forests
cleared for agriculture (11)

Families should be encouraged to
limit themselves to two children
or less (12)

When shopping, I check
ingredient labels to see if a
product contains palm oil (24)

I purchase products that contain
palm oil (25)

Agree (1)

Somewhat
agree (2)
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Neither agree
or disagree

©)

Somewhat
disagree (4)

Disagree (5)



Q51 What percent (%) of your time do you spend working on each of the following edible oil commodities and
industries? Please make sure that total time does not add to more than 100%.

0% (2) 1-20% (3)  21-40% (4)  41-60% (5)  61-80% (6)  81-100% (7)

Oil Palm (1)

Soybean (2)

Rapeseed
(Canola) (3)

Cotton (4)
Sunflower (5)
Cattle (9)
Timber (6)
Mining (7)

Rubber (8)

Q50 Do you work for the [TUCN?
Yes (1)
No (2)

Prefer not to answer (3)

Q15 Is your organization a member of the [IUCN? If you are unsure, you can search a database of IUCN members
here.

Yes (1)

No (2)
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Q14 What is your [UCN membership category?
Government agency (1)
National Non-Governmental Organization (2)
International Non-Governmental Organization (3)
Indigenous peoples’ organization (4)

Affiliate (non-voting member) (5)

Q17 Are you a member of an [IUCN Commission? If you are unsure, you can find a list [IUCN Commissions here.
Yes (1)

No (2)

Q18 To which IUCN Commission(s) do you belong? Select all that apply.
Commission on Ecosystem Management (CEM) (1)
Commission on Education and Communication (CEC) (2)
Commission on Environmental, Economic and Social Policy (CEESP) (3)
Species Survival Commission (SSC) (4)
World Commission on Environmental Law (WCEL) (5)

World Commission on Protected Areas (WCPA) (6)

End of Block: Demography
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Q24 Please read each question below and select the answers that best match your opinion. We are not testing your

knowledge. There are no right or wrong answers.

In your opinion, what kind of effect does palm oil production have on each of the following items?

Greenhouse gas emissions
(14)

Biodiversity (1)

Tropical rainforests (2)

Endangered species (11)

Fires and smoke (16)

Water quality (17)

Land rights of communities
near locations where palm oil
is produced (3)

Opportunities for smallholder
farmers (i.e., non-industrial
scale producers) to learn new
skills (12)

Cultures and traditions of
communities near locations
where palm oil is produced

(13)

Food security in producing
countries (4)

Gross Domestic Product
(GDP) of countries where
palm oil is produced (5)

Profitability of corporations
that grow, trade, refine, and/or
sell palm oil (6)

Incomes of smallholder
farmers (i.e., non-industrial
scale producers) who grow
palm oil (7)

Tax revenues of governments
in countries where palm oil is
produced (15)

Extremely
positive (20)

Somewhat
positive (21)
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Neither
positive nor
negative (22)

Somewhat
negative (23)

Extremely
negative (24)



End of Block: Impact of Oil Palm

Start of Block: Relative Effects of Oil Palm

Q25 Please read each question below and select the answers that best match your opinion. We are not testing your
knowledge. There are no right or wrong answers.

Q27 In your opinion, compared to production of the following edible oils, what is the relative impact of palm oil
production on global biodiversity loss?

Palm oil's Palm oil's Palm oil's Palm oil's Palm oil's
impact is impact is impact is impact is impact is I do not
much higher moderately about the moderately much lower know (27)
(23) higher (24) same (26) lower (28) (29)

Soybean oil
production

(1

Rapeseed
(Canola) oil
production

2)

Cottonseed
oil
production

(6)

Sunflower oil
production

(7
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Q48 In your opinion, of these edible oil crop commodities, which should receive the most funding to
conserve biodiversity?

Palm oil (1)

Soybean oil (2)
Rapeseed (Canola) oil (3)
Cottonseed oil (4)
Sunflower oil (7)

Other (please specify): (5)

I do not know (6)

Q30 In your opinion, compared to the following causes of deforestation, what is the relative impact of palm oil
production on tropical rainforest loss?

Palm oil's Palm oil's Palm oil's Palm oil's Palm oil's
impact is impact is impact is impact is impact is I do not
much higher moderately about the moderately much lower know (18)
(14) higher (15) same (17) lower (19) (20)

Cattle
production

(1

Soybean
production

)

Timber
harvest (6)

Rubber
production

®)

Mining (9)

85



Q42 In your opinion, of these tropical land-based industries, which should receive the most funding to
reduce tropical rainforest loss?

&®Palm oil (1)
®Cattle (3)
®Soybean (4)
Timber (6)
Rubber (7)
Mining (8)

®Other (please specify): (5)

I do not know (10)

End of Block: Relative Effects of Oil Palm

Start of Block: Effectiveness of Interventions
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Q31

Please read each question below and select the answers that best match your opinion. There are no right or wrong

ansSwers.

In your opinion, how effective is each of the following programs and policies at conserving biodiversity in oil palm

producing regions?

Certification by the Roundtable
on Sustainable Palm Oil (RSPO)

(M

Certification by International
Sustainability and Carbon
Certification (ISCC) (2)

Government-led certification
systems such as Indonesian
Sustainable Palm Oil (ISPO)
and Malaysian Sustainable Palm
Oil (MSPO) (3)

Government policies in
Southeast Asian palm oil
producing countries (4)

Corporate commitments to zero-
deforestation (5)

Jurisdictional approaches (i.e.,
integrated landscape planning
initiatives aligned with sub-
national or national political
jurisdictions) (6)

Tariffs and trade regulation
(e.g., bans on palm oil imports)

(7

Standards on lending to the
palm oil industry (e.g., lenders
cutting ties with companies that
are linked to deforestation) (8)

Government policies in African
palm oil producing countries (9)

Government policies in Latin
American palm oil producing
countries (10)

Extrerpely Very . Moderately Sli ght.ly Not at all Idonot
effective effective effective (15) effective effective know
(13) (14) (16) 17) 47)
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Q32 Please read each question below and select the answers that best match your opinion. We are not testing
your knowledge. There are no right or wrong answers.

Q33 In your opinion, how much tropical rainforest area in zones of palm oil expansion should be protected?
All rainforest area (1)
Some rainforest area (2)
No rainforest area (3)

I do not know (4)

Q34 In your opinion, how much tropical rainforest area cleared for palm oil expansion should be offset through
protection or restoration of rainforest elsewhere?

All rainforest clearance (1)
Some rainforest clearance (2)
No rainforest clearance (3)

I do not know (4)

End of Block: Land Conservation Needs in OP sector

Start of Block: Frequency Questions
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Q35 Please read each question below and select the answers that best match your opinion. There are no right or
Wrong answers.

In your opinion, how frequently is each of the following groups held responsible for any biodiversity loss due to
palm oil production?

About half
Always Usually . I do not
(12) (13) thz:&r)ne Rarely (15)  Never (16) know (17)

Countries that produce
palm oil (2)

Countries that import
palm oil (4)

Banks that finance
palm oil production (7)

Corporations that grow
palm oil (5)

Smallholder farmers
that grow palm oil (6)

Corporations that
refine palm oil (8)

Corporations that trade
palm oil (1)

Corporations that sell
final products that
contain palm oil (9)

People who consume
palm oil (3)
End of Block: Frequency Questions

Start of Block: Conservation Roles

Q36 Please read each question below and select the answers that best match your opinion. We are not testing your
knowledge. There are no right or wrong answers.
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Q37 Please select the groups that currently play the most influential role in biodiversity conservation outcomes in
the palm oil industry. You may select between one (1) and three (3) options.

Retailers (1)

Consumers (2)

Banks (3)

Communities in regions where palm oil is produced (4)

Sub-national governments in regions where palm oil is produced (5)

National governments in countries where palm oil is produced (6)

National governments in countries that import palm oil (7)

Non-governmental organizations (NGOs) (8)

Traders of palm oil (10)

Refiners of palm oil (11)

Industrial-scale growers of palm oil (13)

Smallholder growers of palm oil (14)

Other (please specify): (15)

90



Q38 Please select the groups that should play the most influential role in biodiversity conservation outcomes in the
palm oil industry. You may select between one (1) and three (3) options.

Retailers (13)

Consumers (12)

Banks (1)

Communities in regions where palm oil is produced (2)

Sub-national governments in regions where palm oil is produced (3)

National governments in countries where palm oil is produced (4)

National governments in countries that import palm oil (5)

Non-Governmental Organizations (NGOs) (6)

Traders of palm oil (10)

Refiners of palm oil (14)

Industrial-scale growers of palm oil (7)

Smallholder growers of palm oil (8)

Other (please specify): (11)

Q39 In your opinion, should the international conservation community influence the palm oil industry?
Yes (1)

No (2)
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Q40 Please select the ways in which the international conservation community should influence the palm oil
industry. You may select between one (1) and three (3) options.

Develop information for decision makers and regulators related to palm oil biodiversity conservation
issues (1)

Consult with palm oil companies when they are going through environmental reviews (2)
Participate in international multi-stakeholder forums on palm oil (3)

Lobby governments of palm oil producing countries (4)

Run campaigns against bad companies in the palm oil industry (5)

Develop conservation education programs in palm oil producing regions (6)

Develop conservation intervention programs (e.g., wildlife rescue) in palm oil producing regions (7)
Provide funding for conservation in palm oil producing regions (8)

Other (please specify): (9)

Q49 In your opinion, should the International Union for the Conservation of Nature (IUCN) have an official position
on palm oil and biodiversity?

Definitely yes (42)
Probably yes (43)
Probably not (44)
Definitely not (45)

End of Block: Conservation Roles

Start of Block: Oil Palm Ban
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Q43 Please indicate the extent to which you agree or disagree with each of the following statements. We are
not testing your knowledge. There are no right or wrong answers.

Conservation of tropical
biodiversity can be
accomplished without
banning palm oil
production (1)

An outright ban on palm
oil imports should be
initiated by the European
Union and other major
palm oil importers (2)

High yields of palm oil
(tons of oil per hectare)
justify clearing of forests
for palm oil production

3)

The conservation
benefits of a palm oil
ban outweigh any
negative economic
impacts of a ban (4)

End of Block: Oil Palm Ban

Agree (13)

Somewhat
agree (14)

Neither
agree nor
disagree

(15)
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Somewhat
disagree

(16)

Disagree

(17

I do not
know (18)



Start of Block: Demography

Q6 For statistical purposes only, please answer the questions below. All individual responses are confidential.

Q7 What is your gender?
Male (1)
Female (2)

Other (Please specify): (3)

Prefer not to answer (4)

Q8 What is your age (in years)? Select the range that best represents your age.
18-19 (1)
20-29 (2)
30-39 (3)
40-49 (4)
50-59 (5)
60-69 (6)
70-79 (7)
80-89 (9)
Over 90 (10)

Prefer not to answer (8)

Q9 What is your current country of residence? Use the drop-down list to select a country.
V Afghanistan (1) ... Zimbabwe (243)

Q10 In which country were you born? Use the drop-down list to select a country.
V Afghanistan (1) ... Zimbabwe (243)
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Q11 What is the highest level of education that you have completed? Use the drop-down list to select your answer.

V¥V No formal education (1) ... Prefer not to answer (11)

Q12 What is your annual income in United States Dollars ($)? Use the drop-down list to select the range that best
represents your annual income.

V¥ Less than $10,000 (14) ... Prefer not to answer (26)

Q16 What is your current position? Use the drop-down list to select your answer.

V¥V Administrative Personnel (16) ... Prefer not to answer (28)
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Start of Block: Emails

Q53 After the publication of the IUCN Situation Analysis on Oil Palm and Biodiversity, a second follow up
survey will be conducted. Responses from both surveys will be analyzed to assess whether and how the
Situation Analysis changed attitudes toward oil palm.

Q549 May we contact you for this follow-up survey?
Yes (1)
No (2)

Q550 Please provide your email address (required):

(1)

Q52 Please verify your email address (required):
(1)

Page Break

Q553 Please use the space below for any comments.

Q554 Thank you for your participation in this survey! On the next page, you will find a link to download the draft
TUCN Situation Analysis on Oil Palm and Biodiversity. If you have any questions about the survey, please contact
Kimberly Carlson (kmc22@hawaii.edu).

End of Block: Emails

Start of Block: Impact of Oil Palm

96



