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ABSTRACT

Preserving and restoring nature is critical, and conservation initiatives must be adopted and
spread effectively at unprecedented rates. However, knowing how to scale-up conservation to
meet this challenge remains elusive and understudied. The factors influencing adoption and
spread of behaviours and technologies in other fields are well-researched and described
through diffusion of innovation theory (hereafter, diffusion theory). Diffusion theory is used
to increase the adoption and spread of behaviours and technologies in wide-ranging
disciplines. Therefore, this thesis applies this long-standing and well-researched theoretical
lens to advance scientific understanding of the diffusion of conservation initiatives.

Firstly, I examine what characteristics of Locally Managed Marine Areas (LMMASs) in
Madagascar - a community-based conservation initiative - help and hinder their adoption,
using choice experiments. | then use customer satisfaction research methods to measure the
likely spread of these initiatives. Next, I test for correlations between the adoption of carbon
management priorities, policies, practices, and emissions over time.

The results support the application of diffusion theory to LMMAs in Madagascar, with
some adaptations, as adopters were motivated more by pro-social values than typically
reported in diffusion literature. However, adopters reported dissatisfaction with their LMMAs
due to negative impacts that may hinder the spread of these conservation initiatives. Finally, I
found that adopters of voluntary carbon offsets, co-adopted more carbon management
practices than did non-adopters of VCOs, contrasting with some literature, but consistent
with diffusion theory literature which describes the effectiveness of co-adopting innovations
in mutually re-enforcing clusters.

This study contributes new insights into the adoption, spread, co-adoption, and outcomes
of conservation and other environmental initiatives that can be used to advance both
conservation science and practice to help conservation initiatives reach scale and ensure they

do no harm.
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1. INTRODUCTION

“Ir is z’injmrz‘gnt that we learn ﬁumz’/i’ty, which says there was someone else ﬁgfore me who
]mzkfj%r me. ﬂ/ly reyaonsz’ﬁz’[z’ty is to ) prepare myse//[ 5o that 7 can  pay ﬁr someone else who
is yet to come.” Maya Angelou, 2008

“@( you are humble, f you make jaega/é realise that you are no threat to them, then  peaple
will embrace you and | z‘ﬁey will listen to you. ”Nelson Mandela, 2000

In this thesis, I aim to contribute new science that can be used to increase and improve nature
conservation. For this, I investigated what can help increase the adoption (Chapter 2), spread
(Chapter 3), and outcomes (Chapter 4) of conservation initiatives. Finally (Chapter 5) I
synthesised my research into a new comprehensive conservation framework that can be used
to increase the uptake and performance of nature conservation and improve performance,
with recommendations for future research.

First, in Chapter 1, I introduce my understanding of humanity’s arrival to the point where
transformational change is needed to assure preservation of the Earth and humanity. I
describe the need for research to increase the adoption, spread and outcomes of conservation
initiatives, the research gaps and research questions I have addressed, the case studies I

researched, and the contributions I have made to science.

1.1 The need to know how to increase adoption of conservation initiatives ethically and

effectively

Human development relied on the Holocene’s relatively stable, habitable climatic conditions,
with productive ecosystems and cheap fossil fuels, and human well-being improved for
many, but this is now at risk (Robbins Schug et al., 2023). Richer nations and sectors of
society created wealth and security through exploitation and pollution of nature of lower-
income people (Bennett et al., 2023), and future generations (Batres et al., 2021), which must
be acknowledged to avoid perpetuating injustices (Kashwan & Ribot, 2021). Over-
exploitation of nature resulted in the loss of two-thirds of ecosystem services (Kareiva &

Marvier, 2012) and almost half of Earth’s biodiversity (IPBES, 2019). Now, we farm over 79

11
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billion animals each year, mostly one species: chicken (Gallus gallus domesticus) (Borchers
& Pieler, 2010). Despite industrial and agricultural revolutions, poverty, hunger, and
suffering are widespread (Pinstrup-Andersen & Pandya-Lorch, 1998), and inequity is
escalating (Jackson, 2011; Robbins Schug et al., 2023). High-consuming sectors of society
have the greatest impacts on nature and possess the greatest resilience to cope with
environmental change (IPCC, 2023). The poor, women, certain racial and ethnic groups, and
children who have damaged Earth least, are impacted by environmental change most, and
may be less able to withstand the impacts (Nagel & Lies, 2022; Bennett et al., 2023). Such
social inequity may influence the probability of societal collapse and reduce resilience to
environmental shocks (Robbins Schug et al., 2023).

Recent studies underline the urgency with which humanity must change course and
conserve the planet’s systems upon which humanity depends, particularly the climate (IPCC,
2023) and biodiversity (IPBES, 2019). Six of nine identified planetary boundaries have been
transgressed, and Earth has been pushed beyond safety for humanity (Richardson et al.). Yet
the need for change has been known and reported since 1962, when Rachel Carson wrote:
“The road we have [onﬂ been tmveffz’nﬂ is Jecgﬂ‘z’ve@ easy, a smooth swerﬁzgﬁway on
which we ’ progress with great 5]7665[ but at its end lies disaster. The other ﬁrﬁ cf the road —
the one less travelled @ — cﬁrs our last, our an[y chance to reach a destination that
assures the ’ preservation OJ( the earth.” (Carson, 1999, p. 240).

Since Carson’s seminal work of 1962, governments, scientists and civil society have tried
to galvanise changes to restore nature, and advance human well-being for over five decades
(UNGA, 1972; UNEP, 1992; UNFCCC, 1992; UNGA, 2015; UNEP, 2022; UNGA, 2023b).
These UN agreements, sit alongside numerous other international agreements and directives,
and national laws to minimise negative impacts from human activities, such as killing
wildlife, damaging habitats, and releasing pollution, including greenhouse gases (e.g. see
IPBES, 2019). In 2015, the Sustainable Development Goals (SDGs) were established to
combine conservation and human development (UNGA, 2015). Further, principles (e.g., the
precautionary and polluter pays principles) (OECD, 1972; Pike, Khan, & Amyotte, 2020;
Ibanitoru, 2021) and laws, policies and practices to minimise negative impacts on people and
the planet have been established (e.g., environmental impact assessment laws and
requirements to reduce negative impacts and risks to as low as reasonably practicable) (EU,

2004; Burgman, 2005; EU, 2011).
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Despite science, international agreements, laws, policies, principles, practices, awareness,
and over US$20 billion of investments annually in conservation (2001-2008) (Waldron et al.,
2013) rising to over US$78 to US$90 billion recently (OECD, 2020), we continue to fail to
halt or reverse the damage to Earth’s natural systems upon which humanity depends
(O’Brien, 2012; IPBES, 2019; IPCC, 2023). Further, the threats from pollution and climate
change are increasing (Leadley et al., 2014), with climate change posing possibly the greatest
threat to the wellbeing of people and conservation of wildlife globally. Failure to conserve
and restore nature (including wildlife, habitats, ecosystems and the climate) is attributed
partly to a lack of protected areas and other conservation initiatives to restore nature
(Laffoley et al., 2019; Leclere et al., 2020; IPCC, 2023). Additionally, feedback mechanisms
and thresholds in ecosystems can amplify impacts (Reid et al., 2009; Blythe et al., 2017;
Keller et al., 2018). Therefore, the precautionary principle is needed in conservation
planning, particularly with climate mitigation (Steffen et al., 2015) and an increase in the
uptake of conservation initiatives is targetted (CBD, 2022; UNEP, 2022; UNGA, 2023a).

However, knowledge of how to increase uptake of conservation initiatives is limited
(Admiraal et al., 2017; Mills et al., 2019; Romero de Diego et al., 2021), presenting a gap in
the research (research gap 1). While the policy and legal context sets ambition, accountability
and a timeframe which can influence the uptake of conservation initiatives are needed
(Rocliffe et al., 2014b; Gladkikh et al., 2020), and actual adoption of conservation initiatives
by individuals, communities and organisations is ultimately required. Conservation choices
by individuals can be influenced by several factors, including their motivations (Farmer et al.,
2011; Admiraal et al., 2017). Sustaining fisheries harvests, for example, is reported to have
motivated adoption of marine conservation initiatives (Govan, 2009; Jupiter et al., 2014;
Ruiz-Mallén et al., 2015). Values, beliefs and cultural norms can also influence whether
individuals and organisations adopt conservation initiatives. However there is conflicting
literature on whether self-enhancing values or benevolent values are more important in
motivating conservation (Crompton & Kasser, 2010; Farmer et al., 2011; Admiraal et al.,
2017). Some authors conclude different types of values motivate conservation (Nilsson et al.,
2016; Bennett et al., 2018), while others claim these different types of values compete
(Crompton et al., 2010; Agrawal, Chhatre, & Gerber, 2015; Rode, Gémez-Baggethun, &
Krause, 2015). However, few studies measure the weightings given to different factors
influencing adoption of innovations (Mannan & Haleem, 2017). Therefore, in Chapter 2 of

this thesis, I address this research gap (research gap 1) by measuring the relative influence of
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different factors that influence people’s decisions of whether to adopt conservation

initiatives.

1.2 Conservation initiatives, their spread and outcomes

Conservation initiatives

As the terms conservation and environment can be used in differing contexts and ways, I will
now outline what is included as ‘conservation initiatives’ in this thesis. When considering
nature conservation, IUCN, UNEP, WWF, UNFAO and UNESCO set the foundational
concepts of conservation as: “maintenance of essential ecological processes and life-support
systems; preservation of genetic diversity; and sustainable utilization of species and
ecosystems” (IUCN-UNEP-WWF, 1980). Their “World Conservation Strategy” priority
issues can be summarised as: “degradation and loss of farm lands, biodiversity, soils,
watersheds, oceans; climate alterations and air pollution; lack of support for conservation,
narrow sectoral approaches to conservation, and lack of integration with rural development”
(IUCN-UNEP-WWF, 1980). IPBES (2019) re-iterates the dependence of biodiversity on
ecosystems, including the climate and vice-a-versa. For example, small increases of 1°C can
radically change sea ice to open ocean, altering ecosystems, including biodiversity, which in
turn changes the climate (Reid et al., 2009). Therefore, initiatives to protect or restore Earth’s
wildlife, ecosystems, habitats and environmental conditions, including the climate, are
included and referred to hereafter as “conservation initiatives” to be comprehensive yet
succinct.

Philosophical debate exists as to whether conservation initiatives should be designed to
benefit people or purley for the intrinsic value of nature (Kareiva et al., 2012; Sandbrook,
2015), while others place human wellbeing and sustainable development as central to
conservation, as inherently valid and to motivate adoption of pro-conservation behaviours
(IPBES, 2019). Further, conservation initiatives must respect human rights, justice, equity
(Bennett et al., 2019; Sauls & Lopez Illescas, 2023) and ethics (CBD, 2011), particularly
respecting indigenous peoples as local rights-holders (Hoyle, 2011; UNFAO, 2016). Whether
humans are part of nature is a separate debate (Ma et al., 2021). In this thesis, initiatives
addressing threats to the natural environment, including biodiversity, habitats ecosystems and
climate that are integrated with rural development, human rights and equity, are also termed

“conservation initiatives” and a multi-sectoral approach is adopted.
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Conservation initiatives have aided recovery of some megafauna (e.g., Lamichhane et al.,
2017; Whitehead & Shin, 2022), waterways (Sharma, Joshi, & Bowes, 2021), and fish
populations (Di Franco et al., 2016). However, some conservation initiatives have harmed
some people and nature, and greater justice in conservation is sought (Luoma, 2023).
Conservation initiatives have re-located communities and rights-holders have been removed
from their lands and homes, and excluded from their livelihoods, food security and
sovereignty (Lamichhane et al., 2017; Rambaree, 2020; Crosman et al., 2022). This may trap
rights-holders in poverty and food insecurity, and deny development opportunities.

Conservation has led to conflict within and between communities; and rules have been
secured and implemented by conservation organisations, sometimes with lethal force
(Dickman et al., 2020), which may perpetuate, escalate or disguise other violence. Large
marine protected areas (MPAs) have been established by industrialised nations in overseas
territories, limiting fishing rights of less-industrialised nations (O'Leary et al., 2018;
Rambaree, 2020). MPAs have also been implemented without consent from or consultation
with local rights-holders, retaining a legacy of colonialism in conservation (Smallhorn-West
et al., 2023). These inequities can be compounded by sharing benefits from conservation
unfairly between community members, or failure to deliver benefits promised to local rights-
holders for their economies and environments, or from negative social and ecological impacts
(West, Igoe, & Brockington, 2006; Oldekop et al., 2016; Bennett et al., 2023). While
scientific research can not solve these and other injustices alone, trans-disciplinary science
involving stakeholders and public participation (Shanableh et al., 2022) can identify multiple
interacting impacts, vulnerabilities, and solutions that increase adaptive capacities, minimise

harm and maximise benefits (Bennett et al., 2016; Blythe et al., 2017; Whitney et al., 2017).

Spread of conservation initiatives can be affected by how their impacts are perceived

A known implication of harmful impacts and inequities from conservation, is that they
result in poor perceptions of and reduced support for conservation initiatives, and erode trust
in conservation organisations (Bennett & Dearden, 2014; Saif, Keane, & Staddon, 2022). In
other fields of research, it is reported that sharing negative perceptions of initiatives hinders

spread of the initiatives (Ramirez et al., 2014), and misses opportunities to increase spread
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through sharing of positive perceptions (Dearing, 2009; Laitinen, 2018). Aware of the
importance of customer satisfaction for growth and performance of companies, companies
measure customer subjective satisfaction levels frequently (Morgan & Rego, 2006; Sun &
Kim, 2013). However, the perspectives of people engaging with conservation initiatives and
whether they are satisfied with the outcomes is poorly understood and under-researched
(Agyare et al., 2015; Sainsbury et al., 2015), presenting a gap in the research (research gap
2). Where people’s perspectives are measured in conservation research, it sometimes relies
on interpreting perceived increases (e.g., in material wealth) as positive perceptions or
positive outcomes (Ban et al., 2019; Smallhorn-West et al., 2019). Whereas other research
fields use the Global Ratings of Change Scale to measure subjective perceptions of how
change is experienced as ‘better, same or worse’ (Kamper, Maher, & Mackay, 2009).
Additionally, metrics used for conservation evaluations are proposed a priori in manuals
(Glew, Mascia, & Pakiding, 2012; Ahmadia et al., 2015; Mascia et al., 2017; Ban et al.,
2019). While others emphasise the need to measure satisfaction on metrics of most
importance to those being surveyed (Woodhouse et al., 2015), and to include diverse
perspectives (Gurney et al., 2021). Therefore, in Chapter 3, I used customer satisfaction
research methods to evaluate the satisfaction of people engaged in and affected by
conservation initiatives, and the implications for the spread of these initiatives (addressing

research gap 2).

Unpredictably irrational behaviours can affect conservation outcomes

In addition to considering how to increase adoption and spread of conservation initiatives,
conservation initiatives must also be effective in delivering intended outcomes (Glew et al.,
2012; Ahmadia et al., 2015; Gurney & Darling, 2017; Mascia et al., 2017; Stolton, 2021).
However, engaging with conservation initiatives itself can erode the effectiveness of the
initiative, as human behaviour is irrational (Ariely, 2009). For example, engaging in fisheries
or energy conservation can release funds that can be spent on more intensive fishing or
energy-using activities which reduce or outweigh intended conservation outcomes, and these
perverse outcomes must be better understood and mitigated (Chitnis et al., 2013; Larrosa,
Carrasco, & Milner-Gulland, 2016). Such rebound or backfire effect can also occur after
engaging in pro-environmental behaviours, if people feel ‘moral license’ to engage less with
other pro-environmental behaviours or even act un-environmentally (Gholamzadehmir,

Sparks, & Farsides, 2019). Given the importance of limiting climate change to sustaining life
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on Earth (IPBES, 2019; IPCC, 2023), it is critical to know whether initiatives to reduce
carbon emissions suffer these unintended rebound effects. Resarch in this area is nacent, but
suggests rebound effects are plausible but manageable. For example, residents who were
informed that their hostel offset carbon emissions showered for longer than those not
informed, although this rebound effect was mitigated by providing information to residents
about rebound effects (Gilinther et al., 2020). Similarly, purchasing, developing, learning
about, or imagining carbon offsets and negative emissions technologies is claimed to cause
rebound effect, e.g., by giving ‘moral license’ to undertake carbon-emitting activities and
deter adoption of activities to reduce carbon emissions, called ‘mitigation deterrence’ (Canzi,
2006; Anderson, 2012; McLaren, 2020). Conversely, others claim the opposite (Reynolds,
2014), and that claims of mitigation deterrence leads to confusion that may stall climate
mitigation (Jebari et al., 2021). Therefore, opposing views are published about mitigation
deterrence in carbon management, but data are lacking and the topic remains under-studied
(Markusson, McLaren, & Tyfield, 2018) presenting a gap in the research (research gap 3).
The implications of not understanding mitigation deterrence in carbon reduction and
removals can not be over stated. Limiting global warming to 1.5°C, requires rapid and deep
cuts in carbon emissions as well as carbon removal from the atmosphere, and mitigation
deterrence would escalate costs and impacts (IPCC, 2018; Batres et al., 2021). Mitigation
deterrence in carbon management may also increase pressure to use riskier innovations, e.g.,
solar radiation management which is even more controversial (Reynolds, 2022). Mitigation
deterrence and other causes of rebound effects can be reduced through policy instruments
(Font Vivanco, Kemp, & van der Voet, 2016) or separate targets for carbon reductions and
carbon removals (Batres et al.,, 2021). But without research to understand mitigation
deterrence in carbon management, decisions to stop climate chaos may fail. Therefore, in
Chapter 4 of this thesis I undertake empirical research into the adoption of voluntary carbon
offsets (VCOs) in the context of other carbon management practicies and emissions to
address research gap 3 of this thesis. The advantage of this approach is that empirical

research strengthens decision-making (Hulpke & Fronmueller, 2021).

1.3 From Implementation, Compliance and Enforcement, to Engagement, Adoption and

Satisfaction: using diffusion of innovation theory as a theoretical framework
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The three research gaps identified above in the current literature in understanding the
adoption, spread and outcomes of conservation initiatives presented pressing problems that
could benefit from new research methods and approaches. Therefore, my research used
diffusion of innovation theory (hereafter diffusion theory) as a theoretical lens with which to
examine how conservation initiatives might scale-up adequately and ethically, to set
humanity on a transformational path to sustainability. I selected diffusion theory for three
reasons. Firstly, because diffusion theory has been effectively applied to a wide range of
disciplines to increase the up-take (adoption) of innovations (new ideas, behaviours or
technologies), including in agriculture (Valente & Rogers, 1995; Rogers, 2003), education
(Atkinson, 2007), health (Balas & Chapman, 2018), and IT (Moore, 1991). While its
application to conservation initiatives (innovations) is relatively new, it is considered
applicable and provides a comprehensive framework to examine the scaling-up of
conservation initiatives (e.g., Mills et al., 2019; Romero de Diego et al., 2021). Secondly,
diffusion theory has a solid research foundation with thousands of research papers published
over the past 70 years into factors that influence temporal and spatial spread of a wide range
of innovations through social landscapes over time (Rogers, 2003). Finally, diffusion theory
research and its practical use are grounded in consumer and service industries (Dearing,
2008; Balas et al., 2018). One advantage of using diffusion theory is that it reframes
conservation initiatives from being ‘implemented’ on people who must ‘comply’ through
‘enforcement’, to designing conservation innovations that ‘adopters’ want to adopt and
spread through their social networks (Dearing & Cox, 2018). In diffusion theory, spread of
innovations is dependent on adopters being satisfied enough to share positive experiences
with near peers. This can help address human rights concerns about conservation, particularly
protected areas where ‘implementation, enforcement and compliance’ remain the dominant
narrative in conservation science and practice (WWF, 2022; Bergseth et al., 2023).

The schematic diagram in Figure 1.1 shows the key elements of diffusion theory and
includes the adoption of single innovations or clusters of similar innovations, their spread and
outcomes (Rogers, 2003; Dearing, 2008; Wisdom et al., 2014). Each chapter of this thesis
addresses a research gap and research questions that were examined through different aspects
of diffusion theory, as indicated in Figure 1. Rogers describes three sets of characteristics that
influence adoption of innovations: those of the innovation, the adopters, and the context in
which the adopters and innovation interact. Innovation characteristics are classically divided

into five categories: relative advantage, complexity, trialability, observability, and
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compatibility (Rogers, 2003; Dearing, 2008; Mascia et al., 2018), although other
characteristics and categories have been developed (Pannell et al., 2006; Wisdom et al., 2014;
Kuehne, 2017). In Chapter 2, I identify the key attributes of Locally Managed Marine Areas
(LMMASs) and measure their relative influence on the decision to adopt LMMAs, involving a
cross-section of members of adopters in the communities involved (research gap 1).

Adopters are subdivided into five general categories based on their characteristics
including education, personality, values and risk-aversion (Rogers, 2003; Kuehne, 2017). The
rate of adoption ranges over time between these categories, from the first to adopt to last as
follows: starting with innovators, then early adopters, early majority, late majority, to
laggards last (Smith & Findeis, 2013b). Each category of adopters may be more persuaded to
adopt innovations with differing types of communications, for example, innovators may
respond to narratives such as: “adopting early means they will stand out from the crowd”,
whereas laggards may respond to: “everyone else adopted already and you stand out by not
adopting” (Smith et al., 2013b; Dearing et al., 2018). Thirdly, the social, political and
technological context in which potential adopters interact with innovations can help or hinder
adoption (Wejnert, 2002; Rogers, 2003; Romero de Diego et al., 2021).

As with most innovations, adoption of conservation initiatives accumulates over time
initially slowly, followed by a rapid increase, which then plateaus (depicted by a slow-fast-
slow, or sigmoid, curve) (Mills et al., 2019). Outcomes from adoption are anticipated to be
beneficial overall (Rogers, 2003), but negative outcomes are possible and can limit
innovation spread (Dearing, 2009). Therefore, I measure adopters’ perceptions of outcomes
and their levels of satisfaction with their conservation initiatives in Chapter 3 as a predictor of
spread through positive peer-to-peer referrals (research gap 2).

Co-adoption of clusters of inter-related innovations where adoption of one innovation
triggers adoption of another can also occur and deliver intended relative advantages more
efficiently (Rogers, 2003; Carmichael et al., 2021). Co-adoption of clusters of innovations
can occur sequentially with cumulative or synergistic results, and/or simultaneously as
depicted in Figure 1. However, trade-offs may be necessary between conservation initiatives
consciously (Smith et al.,, 2013a) or unconsciously and adoption of one conservation
initiative could reduce adoption of others, for example through mitigation deterrence
(Gholamzadehmir et al., 2019). Therefore, in Chapter 4, I test whether we find co-adoption of
conservation initiatives, and how that influences the results of the intended outcomes

(research gap 3).

19



Emily Lewis-Brown

All chapters ‘ | Chapter 2 (RG1) ‘ | Chapter 4 (RG3) ‘ ‘ Chapter 3 (RG2)
| Adopter pool & | | Knowledge |<
characteristics v
Innovation 1 Persuasion
haracteristics
: - > Decision 1 Undecided

Innovation 2

characteristics Reject
Decision 3 Adoption/s

Results Opinions
and

satisfaction

. Perceptions
Innovation 3 P

characteristics

\ 4

Contex t

I
‘ Time >
]

FIGURE 1.1 Simplified schematic representation of the diffusion (spread, adoption and co-adoption) of
innovations over time, based on (Rogers, 2003; Dearing, 2008; Wisdom et al., 2014). Characteristics of
innovations, adopters and their context (purple) and communications from existing adopters and
elsewhere (orange) influence potential adopters who progress from first knowledge of an innovation,
through persuasion to decisions (green), leading to adoption or non-adoption of one or more
innovations and consequent results (blue). The results are perceived by adopters, leading to opinions
and differing levels of satisfaction that may be communicated to the pool of potential new adopters
(red).

1.4 Research questions

The purpose of this thesis is to produce scientific findings that can inform the design and
management of conservation initiatives to preserve or restore the Earth’s ecosystems, support
the well-being of people, and minimise negative impacts on people and the planet.
Specifically, I will contribute to the scientific understanding of factors influencing decisions
to adopt conservation initiatives (research gap 1), satisfaction levels amongst adopters of
these initiatives and implications for spread (research gap 2), and whether adoption of one
initiative correlates with adoption of other initiatives and influences intended outcomes

(research gap 3). Therefore, this thesis addressed the following research questions:

1. What influences the adoption of conservation initiatives?
2. Are adopters satisfied enough to recommend their conservation initiatives they are

engaging with?
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3. How does adoption of one initiative relate to adoption of another and its intended

outcomes?

The first two questions addressed through research into the adoption (Chapter 2) and spread
(Chapter 3) of Locally Managed Marine Areas (LMMAs), which are described below. The

third question required a different case study where several discrete initiatives could be co-

adopted in clusters or adoption of one initiative could deter adoption of another. Therefore I

researched adoption of different carbon management initiatives including voluntary carbon

offsets (VCOs) and the resulting outcomes in terms of carbon emissions (Chapter 4). A

summary of research gaps and relevant research questions, chapters, case studies, and

references to the relevant sections of diffusion theory, as described in Figure 1.1, is provided

in Table 1.1 below.

TABLE 1.1 Summary of research gaps, questions, chapters, and case studies

Research Gap Research Question Chapter | Figure 1
Case study

1. Limited knowledge of how to increase | 1. What influences the adoption | Chapter 2 | Adoption

uptake of conservation initiatives of conservation initiatives? LMMAs | decision

(green)

2. Lack of understanding and research | 2. Are adopters satisfied | Chapter 3 | Spread of

into the perspectives of people engaging | enough to recommend their | LMMAs | initiatives

with conservation initiatives and whether | conservation initiatives they are (red)

they are satisfied with the outcomes engaging with?

3. Lack of empirical research into the | 3. How does adoption of one | Chapter4 | Results of

possibility of mitigation deterrence in | initiative relate to adoption of VCOs adoption on co-

carbon management

another and its intended

outcomes?

adoption and
outcomes
(blue)

The aims and objectives of this research were as follows:

1. Understand which characteristics of conservation initiatives influence their adoption,

using Locally Managed Marine Areas (LMMASs) as a case study:

a. Identify characteristics of LMMAs that help and hinder their adoption;

b. Rank characteristics of LMMAs using discrete choice experiments; and

c. ldentify significant differences in the relative rankings of characteristics of

LMMAss that influence adoption with conditional logit models.
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2. Measure adopters’ satisfaction with the conservation initiatives they adopted and
evaluate how this might affect future adoption, using Locally Managed Marine Areas
(LMMAs) as a case study:

a. Calculate satisfaction with LMMAs amongst adopters using Importance-
Performance Analysis (IPA);

b. Estimate likely positive ratings by LMMA adopters using Net Promoter
Scores (NPS) and qualitative data.

3. Understand whether the adoption of one climate mitigation measure impacts the
adoption of others, using voluntary carbon offsets (VCOs) as a case study:

a. Compare adoption of carbon management measures and carbon emissions
between adopters of VCOs and non-adopters and how these change over time;
b. Measure other possible explanatory variables for correlations between carbon

management measures and emissions, and how these change over time.

Therefore, my PhD increases the scientific understanding of the diffusion of conservation
initiatives and provides research that can be used to help address the mismatch between the
challenges faced by people and the planet and humanity’s responses. My cross-disciplinary
evaluation of the findings offers new methods and insights to further advance conservation

science that can be applied in conservation practice.

1.5 Case studies

Locally Managed Marine Areas (LMMAs)

Often promoted and supported by conservation NGOs, LMMAs are agreements by
communities to manage their marine resources and wildlife for sustainable development and
conservation (Rocliffe et al., 2014b). LMMAs are adoption as one initiative which may have
several elements, such as banning destructive fishing methods, protecting certain species, and
period closures to all harvesting (Rocliffe et al., 2014b). LMMAs provide a good case study
to examine the adoption and spread of conservation initiatives as they have been adopted
rapidly and spread widely across Pacific islands (Govan, 2009; Aswani, Albert, & Love,
2017; Jupiter et al., 2017), Madagascar (Mayol, 2013; Long et al., 2021), and are now being
introduced in East Africa (Kawaka et al., 2017). Drivers for establishing LMMASs in the

Pacific included restoring and sustaining fisheries and conserving wildlife for current and
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future generations (Govan, 2009; Jupiter et al., 2014). However, factors influencing adoption
and spread of LMMAs in Madagascar are not known. Therefore, research into the factors that
influence adoption and spread of LMMAs in Madagascar is warranted. LMMAs are
considered innovations in the context of diffusion of innovation theory due to their novelty in
north-east Madagascar at the time of adoption. Diffusion theory originated from studying the
adoption and spread of agricultural ideas and technologies (Rogers, 2003), and has been

applied to the study of LMMASs elsewhere (Mascia et al., 2018; Mills et al., 2019).

Voluntary carbon offsets (VCOs)

VCOs are one tool in a suite of tools to mitigate climate change, and can be adopted alone, or
co-adopted as part of a cluster of carbon mitigation measures. VCOs are certificates that
confirm that one tonne of carbon dioxide (CO;) emissions has been reduced (e.g., by
replacing fossil fuels with renewable energy) or removed from the atmosphere (e.g., through
afforestation) (Brouwer, Brander, & Van Beukering, 2008). Although VCOs can include
nature-based projects, they are distinct from biodiversity offsets that compensate (to some
extent) for environmental impacts on biodiversity (Rogers & Burton, 2017), or financial
contributions towards sustainable development for people impacted by climate change,
although VCOs can support biodiversity and sustainable development as co-benefits, carbon
mitigation remains central to VCOs (Mitchell-Larson et al., 2020). VCOs make a good case
study because their adoption, especially carbon removals offsets, is key to delivering net zero
targets and net negative emissions required to increase likelihood of limiting global warming
to below 1.5°C (UNFCCC, 1992; Muri, 2018; IPCC, 2023), but their adoption is claimed to
reduce adoption of other carbon mitigation measures (Canzi, 2006; Anderson, 2012).
Therefore, research is required urgently to examine whether adopting VCOs helps or hinders

carbon management and emissions reductions.

1.6 Originality and contribution of this thesis to conservation science and practice

Theoretical framework used and extended

Through addressing several research gaps, my thesis makes important contributions to
science, with implications for conservation practice. The theoretical lens I used to investigate
the adoption, spread and co-adoption of conservation initiatives was diffusion of innovation

theory. This theory describes the temporal and spatial diffusion of myriad innovations. I
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found diffusion theory a compelling lens for developing science into the adoption, spread and
co-adoption of conservation initiatives. However, I demonstrate that diffusion theory requires
greater attention to pro-social values than described in current diffusion literature when

applied to conservation initiatives.

Methods

Diffusion theory is applied to market-based innovations typically, therefore, my research
views conservation adopters as akin to customers, rather than solely as people impacted by
conservation outcomes. This fresh perspective is potentially powerful as it led to me chose
methods usually confined to market research. I demonstrate that using subjective customer
satisfaction research methods, rather than evaluation methods solely focused on objective
impacts and outcomes, provides robust information about the opinions of the rights-holders in
conservation whose opinions mattered, inherently, ethically, and for the diffusion of
conservation initiatives. This resulted in new and valuable insights, with implications for
conservation science, and practice. For example, adopters of conservation initiatives surveyed
with customer satisfaction tools, reported the conservation initiatives brought changes to their
lives that made matters worse, whereas impact evaluations elsewhere using different methods
reported similar changes as ‘positive’.

The methods I selected from the literature were simple to use and effective in securing
robust data. The resulting data can be easily analysed without the use of sophisticated
packages or coding, and therefore are readily replicable and usable by NGOs and
conservation initiative adopters themselves without need of coding skills or expensive
softwares. I also provided templates in the most widely used software available, Excel, for
researchers to have adequate analysis tools for future research that will provide robust and
comparable results. The template provided can be used to compare results over time, between
differing conservation initiatives, and between conservation initiatives and commercial

innovations.

Research findings

The contributions to science from this thesis also arise from the quantitative and qualitative
data gathering and analysis from rigorously designed surveys to answer research questions
not previously addressed. My use of novel methods in conservation science provides new

data sets that offer unique insights and perspectives to this research field. For example, I
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provide measurements of the relative importance of differing factors that influenced the
decision to adopt conservation initiatives, and identify how well adopters perceived
conservation initiatives performed on the factors of greatest importance to them. I also reveal
correlations between targets, policies, practices and outcomes of conservation initiatives,
scientifically testing the popular theory of change used in conservation practice. The analysis
herein provides compelling evidence that extends and in some cases contrasts with previous
literature where uncertainty or assumptions prevailed. My research also provides a baseline
for further research with the methods, concepts, and multi-disciplinary context provided here,

and can be applied to and compared with other conservation initiatives and regions.

Implications in a multi-disciplinary context

In my discussions, I evaluate my research findings in the context of an unusually broad
wealth of literature, which cross-pollinates conservation science with relevant concepts from
differing disciplines such as the progressive realisation of the right to food security and
nutrition. While academic research informs policy and practice, the reverse can also be true,
and my work is informed by wide-reaching reviews of relevant recommendations, legal
requirements, and regulations, such as the Environmental Impact Assessment Directive and
polluter pays principle. This holistic approach provided results and insights that identify gaps
for future research, particularly to discover how conflict can arise during conservation
initiatives, and how to avoid and reconcile this unintended and unwanted outcome. I also
highlight areas where conservation science and practice can develop to address some of the
gaps discovered, such as how to apply the polluter pays principle and practice to reduce

pollution to As Low As Reasonably Practicable in management of carbon emissions.

Solutions

In response to my findings, I propose a novel cross-disciplinary and comprehensive over-
arching theoretical framework for conservation. This framework provides a powerful
structure to ensure that conservation science can be progressed and incorporated into
conservation practice reliably with the most relevant survey questions. Incorporating the
simple and replicable methods described here, with simple analyses using templates
provided, it provides robust results. The data generated through the framework can be used to

revise conservation initiatives as they develop, and collated with comparable data from other
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initiatives for meta-analyses. The comprehensive conservation framework and associated

protocols developed here, is itself a useful contribution to science.

1.7 Thesis structure

The following chapters of this thesis examine different elements of the diffusion of
conservation initiatives, based on diffusion of innovation theory as shown in Figure 1.
However, the chapters based on the same case studies are sequential (Chapters 2 and 3). To
study co-adoption, a new case study was needed, where several similar initiatives could be

adopted together or traded-off against one another (Chapter 4).

In Chapter 2, I investigate what helps and hinders adoption of a conservation initiative,
Locally Managed Marine Areas (LMMASs) in north-eastern Madagascar. I derive a preference
scale for LMMA attributes that adopters rank from best to worst and relate these to the local

values and cultural norms that influenced the adoptions of the LMMA s studied.

In Chapter 3, I measure adopters’ satisfaction with their LMMAs and assess the
implications for likely spread of LMMAs in line with diffusion theory and customer
satisfaction literature. I use customer satisfaction research methods, novel in conservation
research but widely used in commerce to identify how to improve customer satisfaction and

growth of companies, goods or services.

In Chapter 4 I investigate whether co-adoption of carbon management initiatives occurs, or
whether adoption of voluntary carbon offsets (VCO) reduces adoption of other carbon
management strategies (mitigation deterrence). I provide the first data-driven investigation

into this potential problem.

In Chapter 5 I present a summary of my research findings and their implications for
applying diffusion theory to understanding adoption, spread and co-adoption of conservation
initiatives. Collating the commonalities and insights from each chapter, I explore methods

and metrics for improving conservation science and practice and create a comprehensive
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conservation framework. Use of this framework could standardise data gathering and

conservation practices, which could advance future conservation research and practice.
Data, code, survey instruments, and statistical protocols in Excel used herein are published on

Zenodo and links are provided in each chapter. Survey instruments used here and other

supplementary information for each chapter are provided in appendices.
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2. THE IMPORTANCE OF FUTURE GENERATIONS AND CONFLICT
MANAGEMENT IN THE ADOPTION OF LOCALLY MANAGED MARINE AREAS

This chapter was published with the following reference:

Lewis-Brown, E., Beatty, H., Davis, K., Rabearisoa, A., Ramiaramanana, J., Mascia, M. B., & Mills, M.
(2021). The importance of future generations and conflict management in conservation. Conservation
Science and Practice, e488.

“First do no harm, then, try to prevent it” Hippocrates

Abstract

The need to scale-up conservation initiatives is widely accepted, but understanding how to
catalyse the adoption of conservation initiatives remains elusive. To address this challenge, I
used diffusion theory and Best-Worst Scaling experiments to rank the factors that influence
the adoption of Locally Managed Marine Areas (LMMAs) by villages in north Madagascar.
The most important driver for respondents to adopt LMMAs was the well-being of future
generations, while the most important barrier was conflict within and between villages that
could arise from the adoption of LMMAs. This emphasis on the benefits and costs of
adoption is consistent with diffusion theory. However my results indicate that people’s
intrinsic values (e.g., benevolence and peace) were more important to survey respondents in
the adoption of LMMA s than is generally reported in the diffusion theory literature. Concerns
about conflict from LMMAs and the distribution of livestock incentives warrant further
consideration to support the adoption of this conservation initiative in the context of the
Sustainable Development Goals. This study can guide future conservation research and
practice to identify the “best” and “worst” attributes of LMMAs and other initiatives to

increase the adoption of conservation.

2.1 Introduction

Conservation initiatives can help mitigate environmental degradation by protecting
ecosystems and supporting sustainable development (Field, 2012). However, despite over
US$20 billion of investments annually in conservation (2001-2008) (Waldron et al., 2013),
and international conservation targets (UNEP, 1992), conservation initiatives are not being

adopted at the required rate (O’Brien, 2012). To address this misalignment, we need to better
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understand what influences the adoption of effective conservation initiatives by governments,
communities and individuals.

Research to date finds a variety of factors can influence people’s conservation choices, such
as their education (Tayouga, 2016) and capacity to engage in conservation (Bennett et al.,
2018), or their motivations, including a desire to provide public goods (Farmer et al., 2011;
Admiraal et al.,, 2017). Sustaining fisheries over the long-term has been an important
motivation for adopting marine conservation initiatives (Govan, 2009; Jupiter et al., 2014;
Ruiz-Mallén et al., 2015). The local policy environment can also help or hinder engagement
in marine and terrestrial conservation initiatives (Rocliffe et al., 2014b; Gladkikh et al.,
2020). Despite this literature base, there remains insufficient information about what drives
people to adopt conservation projects (Admiraal et al., 2017) and an integrated analytical
framework for conservation is only just emerging (Bennett et al., 2018). Therefore, I applied
diffusion of innovation theory to examine the drivers and barriers to the adoption of
conservation initiatives.

As described in Chapter 1, diffusion theory is based on seven decades of research to
understand, predict and increase the adoption of innovations in different disciplines (Rogers,
2003; Atkinson, 2007; Dearing, 2009; Balas et al., 2018). In this chapter, I focussed my
research on the characteristics of innovations that could influence adoption. Five key
characteristics of innovations influence their adoption: relative advantage (e.g., status and
income); compatibility (e.g., with values and needs); complexity of the innovation;
trialability; and observability (Rogers, 2003; Wisdom et al., 2014). The importance of these
characteristics can depend on their interactions with characteristics of the adopter and context
(Pannell et al., 2006). For example, the relative advantage of adopting sustainable agricultural
practices depends on the compatibility of the practice with adopters’ beliefs and values
(Pannell et al 2006) and social norms (Wisdom et al., 2014).

Values also drive people’s motivations and influence behaviours (Schwartz, 1996). Most
values fall within two basic axes; the first ranges from ‘self-enhancing’ (extrinsic) (e.g.,
personal success, status and wealth) to ‘self-transcending’ (intrinsic) values (e.g., equality,
peace, and protecting the environment) and the second, bisecting axis, ranges from ‘resistant
to change’, to ‘open to change’ (Schwartz, 1996). Environmental organisations often use
extrinsic values (e.g., financial benefits or status) to increase adoption of conservation
initiatives (Crompton et al., 2010), although several authors conclude that intrinsic rather than

extrinsic values are key in conservation (Crompton et al., 2010; Farmer et al., 2011; Admiraal
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et al., 2017). Further, extrinsic values, such as payments for conservation, have been found to
‘crowd-out’ intrinsic values (Crompton et al., 2010; Agrawal et al., 2015) and can reduce
support for pro-environmental behaviours (Rode et al., 2015). In contrast, others (Nilsson et
al., 2016; Bennett et al., 2018) find that both intrinsic and extrinsic values play a role in
conservation. Therefore, empirical research is required to understand the influence of values,
alongside other factors, in the adoption of conservation initiatives.

To understand what characteristics of conservation initiatives influence adoption, I studied
Locally Managed Marine Areas (LMMAs), a community-based marine management tool that
has spread relatively rapidly in Madagascar (Rocliffe et al., 2014b), with 178 LMMAs
established since 1998 (MIHARI, 2020). T used a Best-Worst Scaling (BWS) choice
experiment (Louviere, Flynn, & Marley, 2015) to rank the characteristics of LMMAs that
were most influential in people’s decision to establish LMMAs in four villages in north east
Madagascar. These results develop an understanding of what influences the adoption of these
conservation initiatives and highlight how diffusion theory can be effectively applied to
conservation. Conservation practitioners can use these results to inform the design of future

conservation initiatives to improve the likelithood of adoption.

2.2 Methods

Madagascar and the study sites

Madagascar is one of the world’s poorest nations, with declining well-being fuelled by
political unrest and climate shocks (Osborne & Hassine, 2016). Half of all children under five
are chronically malnourished, with high levels of stunting and disease susceptibility
(Bagcchi, 2020). The population is increasing rapidly, particularly along the coast where
many are reliant upon the sea for food security and income (Le Manach et al., 2012). This
country has a long history of combining community-based conservation with community
development (Harvey et al., 2018). Establishment of LMMAs in this bio-diverse yet
vulnerable region has been encouraged by the Malagasy government and NGOs (Zorzi &
Rabearisoa, 2013). The four villages studied, were situated in the far north-east of
Madagascar and mainly rely upon subsistence fishing with some livestock agriculture. They
and are home to between 100 and 300 residents each, plus seasonal migrant fishers. Each
village had a fisheries association that governed marine resources and established each

village’s LMMA 10 years prior to the study. LMMA establishment in these villages was
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supported by an NGO that provided training, facilitation, funding and alternative livelihoods
through provision of livestock. The four villages studied and their LMMAs lay within the
boundary of one large marine protected area (MPA) co-managed with the same NGO. The

villages and NGO are not named for anonymity.

Locally Managed Marine Areas (LMMAs)

First developed in Pacific islands, LMMAs are based on local traditional customary tenure
(Jupiter et al., 2014) which may have evolved to manage social relationships rather than to
sustain fisheries (Foale et al.,, 2011). LMMAs in Madagascar are agreements within or
between villages to sustainably manage shared traditional fishing grounds and include an
associated management plan, management body, and defined marine area (Govan, 2009,
MIHARI 2015). Pressure on marine resources led to the establishment of Madagascar’s first
LMMA in Velondriake, in the south-west, and LMMAs are now established nation-wide
(Gardner et al., 2020). As with Velondiake, LMMA establishment is often supported with
financial and logistical help from NGOs (Rocliffe et al., 2014b). LMMAs form around
locally agreed rules to manage and restore coastal fisheries, habitats and wildlife, for example
through restricting fishing gears and designating areas as temporary no-take zones for certain
species (periodic closures) (Westerman & Benbow, 2013) and may include permanent no-
take zones for all species (Figure 2.1). Periodic closures in LMMASs can improve fishery
harvests and incomes (Benbow et al., 2014; Oliver et al., 2015; Gardner et al., 2018; Gilchrist
et al., 2020). LMMAs can be managed by villages or government agencies can be involved

with permits, legal recognition and enforcement.
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FIGURE 2.1 A Locally Managed Marine Area (LMMA) is a community-based agreement to establish a
management body and plan to manage a defined marine area, such as a village’s whole traditional
fishing ground. This may include rules that protect selected species and habitats and ban the use of
certain gears, such as small-holed nets and poisons. Typically, LMMAs include marked areas where
harvesting of any wildlife is prohibited for an agreed period (periodic closures).

In addition to restrictions on gear use and protection of habitats such as coral reefs and
mangroves, LMMAs include periodic closures to all harvesting activities (Figure 2.1). These
closures can be for periods of a few weeks to months (Oliver et al., 2015). Immediately after
periodic closures are re-opened, harvests improve with increases in octopus sizes, fish
abundance and incomes (Oliver et al., 2015). LMMA rules and periodic closures act in
addition to national fisheries management rules and periods of no fishing during the windy
season. For this study, LMMAs are considered an innovation (something new within this

context) that is adopted when an LMMA is established.

The study

I secured agreement with an NGO to study LMMAs they had supported, and the NGO
proposed six villages for the study along the north east coast of Madagascar’s Diana Region.
The NGO had supported each village to establish one LMMA with training, livestock (hens
and goats), and financial support. Each LMMA studied was managed by the villages’

fisheries associations. A professor at the University of Antananarivo secured permits for the
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research and provided research assistants experienced in undertaking research survey

interviews to conduct the field-based research in the local dialect.

Survey

The research and survey comprised four elements. Firstly, I used a literature review,
discussions with an NGO staff in the United Kingdom and the experience of the research
team to generate a list of 33 attributes of innovations that were considered to influence
adoption (Appendix 2.5). The literature review spanned diffusion theory, including papers on
health (Balas et al., 2018), agriculture (Pannell et al., 2006), education (Atkinson, 2007),
animal welfare (Hansson & Lagerkvist, 2016), information technology (Moore, 1991) and
conservation (Mascia et al., 2018). Literature on conservation outcomes, including socio-
ecological impacts (Mascia et al., 2017) and conflict (Bennett et al., 2017b), were also
reviewed to inform the development of the survey questions and attributes to test.

Secondly, I designed focus groups to be undertaken in the field to test the list of 33
attributes generated above and identify the most important attributes to research further. I
developed the focus group protocol in line with recommendations for low literacy settings
(Jakobsen, 2012).

Community leaders (village representative, council member, vice president or president),
and non-leaders, fisher-folk, and non-fisher-folk were invited to attend focus groups. Four
focus groups were held across two villages, with ten participants in each, with males and
females grouped separately to encourage participants to speak freely. Research assistants
presented the list of 33 attributes to participants one at a time and asked participants to say
whether each attribute was important or not. A simple frequency count was used to identify
the attributes considered most important to participants. Two attributes were changed through
participant feedback, for example: “The benefit other people or the environment may have
from the LMMA” was removed and replaced by focus group participants to: “The benefit to
future generations” (Appendix 2.5).

The final list of 16 attributes used in the BWS choice experiment (Table 2.1) included the
attributes identified by the focus groups as the most important, ensuring the five key
characteristics described in diffusion theory literature were encompassed (compatibility,
complexity, observability, relative advantage, and trialability) because I wanted to test the

relevance of this theory (Dearing et al., 2018).
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TABLE 2.1 Attributes used in the Best-Worst Scaling choice experiment and abbreviation codes

Attribute used in the BWS choice experiment Code

The amount of money we could earn Money

The food we could catch to eat Food
Connections to people beyond the village Connections
The control we would have over our marine resources Control

The level of conflict in or beyond the village Conflict

The monitoring and enforcement of the rules Monitoring
How complicated or simple it seemed to establish an LMMA Complexity

Someone in the village had seen or heard of LMMAs and their impacts ~ Observability

Whether LMMAs can be tested or changed to meet our needs Trialability

The restriction of certain activities in an LMMA Restrictions

New habits that might be needed Habits

The health of the environment (non-target species) Conservation

The benefit to future generations Future generations
The pressure on the resources due to more people fishing Resource pressure
The incentives for villages to establish and run an LMMA Incentives

The funding and training provided by an NGO Funding

Thirdly, I developed a survey instrument (Appendix 1) to gain information about the villagers
and their opinions about the adoption of LMMAs. The survey was piloted with NGO staff in
the field and the research assistants translated the key informant interview, focus group
protocol and survey instrument to the locally appropriate phrasing and dialect of Malagasy.
Ethics approval (2018-01438539-BEATTY-HB) was secured from Imperial College London
before the focus groups and piloting of the survey.

The core of the survey was a Case 1 BWS choice experiment, which provided respondents
with choices between distinct attributes from which they chose the best and worst, which was
simpler than Case 2 or 3, where multiple levels or profiles of attributes are presented
(Louviere et al., 2015). In this experiment, respondents were asked: “When your village was
deciding whether or not to have an LMMA, which one of these four statements was thought
by your village to be the best thing about an LMMA? And which one was thought by your
village to be the worst thing about an LMMA?” 1 provided four attributes in each choice set

and asked respondents to select the best and worst attribute from each set. Each attribute was
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seen twice across eight choice sets in each survey, and there were eight survey versions,
designed with Lighthouse Studio 9.5 (Sawtooth Software, 2017). I used multi-choice and
open-box questions to assess respondents’ characteristics, including their education, whether
they were a village leader and their views about the LMMA. For example, I used Likert-style
questions to understand respondents’ level of involvement in, and agreement with, the
decision to establish the LMMA.

Finally, from April to June 2018, Malagasy researchers undertook key informant interviews
with an NGO representative working within the region and village chiefs to understand the
context around LMMA establishment and secured permission to undertake surveys from the
village chiefs. The researchers used purposive quota sampling in each village with a priori
criteria (males, females, leaders, non-leaders, fishers, and non-fishers) to ensure a
heterogeneous sample (Robinson, 2013). Snowball sampling was used to identify 30
respondents per village including respondents within each criterion, after Davis et al (2015)
and Peay et al (2014). Consenting respondents were interviewed with the questionnaire
survey and key informants and focus group participants were not included in the survey

sample.

Analysis

Initial cleaning of the data removed respondents who were not present during the adoption
decision. I also undertook a sensitivity analysis to determine the effects of incomplete
responses in the choice experiment (Appendix 2.6) and eliminated responses with <60% of
best or worst responses completed.

Initially, I assessed the frequency with which each attribute was selected as best or worst to
rank the attributes (Louviere et al., 2015). In contrast to Likert-scale questions, BWS
experiments provide two sets of data, best and worst choices, indicating the drivers and
barriers to adoption of LMMAs along the same perceptual preference scale (Louviere et al.,
2015). The frequency with which an attribute is selected and the consistency with which
respondents rate an attribute as either best or worst influences the attribute’s ranking on the
Best-Worst scale. To assess the significance of any differences in the rankings of attributes
along the derived preference scale, I first analyzed best and worst responses separately and
then combined, using conditional logit models (Hoffman & Duncan, 1988) in Stata 16. The
results provide the statistical difference between each attribute and the attribute selected as

the reference case. Across the sample, no respondent selected conflict as ‘best’ in the choice
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experiment. Therefore, to facilitate model estimation, I included two best observations for
this attribute to two randomly selected choices in the sample. I then assessed combined best
and worst responses using a heteroscedastic conditional logit model (Hole, 2006), which
allows for variance between the best and worst choice types. I tested whether best and worst
responses could be combined through two log likelihood tests of the best and worst models
compared to the combined conditional logit and heteroscedastic conditional logit models.

The attributes (Table 2.1) were compared with the set of different types of values that
motivate behaviours, which are recognized across cultures (Schwartz, 1996). For example,
attributes relating to conservation and conflict were considered to reflect intrinsic values of
‘universalism’; while control over resources and financial attributes indicated more extrinsic
values of ‘influence and wealth’. Attributes relating to changing habits and connections to
others within and beyond the village were considered to relate to respondents’ values of
‘openness to change’ as described by Schwartz (1996). Data and code can be accessed online:

(https://doi.org/10.5281/zenod0.4432076).

Survey and sample

Local researchers undertook 25-30 surveys in each of four villages studied (n = 110), and
each village had one LMMA. I report results for 88 respondents who met the criteria of being
present during the decision-making process about establishing an LMMA and who completed
>60% of both the best and worst responses in the BWS questions (Appendix 2.7). Two-thirds
of respondents were male (68.2%) and approximately half (52.27%) considered themselves to

be leaders in the community (Appendix 2.8).

2.3 Results

Best-Worst Scaling (BWS)

Attributes ranked frequently as best were not ranked frequently as worst, and vice-versa
(Appendix 2.1), permitting the use of BWS frequency analysis to derive a preference scale
(Louviere et al., 2015). Conflict and resource pressure were selected most frequently (89.8%
and 65.3% respectively), and consistently ranked as worst when selected (100% and 93.9%
respectively), resulting in highly negative rankings for these attributes. Future generations
and conservation were selected respectively 60.0% and 36.9% of the times they occurred,

and consistently as best (93.4 and 92.3% respectively) (Figure 2.2), resulting in strong
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positive rankings. Conversely, trialability and complexity were infrequently selected when
they occurred in the choice experiment (31.8% and 32.4% respectively), and were selected as
best or worst in similar measure, resulting in rankings close to zero on the preference scale

(Table 2.2 and 2.3, and Figures 2.2 and 2.3).

TABLE 2.2 Preference scale of attributes; derived from frequency data, weighted by the occurrence of
each attribute across all surveys, such that 1.00 would indicate an attribute was chosen on every
occurrence (completion rate >60%, n = 88). Two Best selections were randomly included for the
attribute “conflict” to facilitate model estimation, as this attribute was never selected as the Best
attribute in the choice experiment.

Attribute Best | Attribute Worst | Attribute Best-Worst
Future generations 0.56 | Conservation 0.03 Future generations | 0.523
Funding 0.43 | Future generations | 0.04 Conservation 0.313
Control 0.39 | Incentives 0.05 Funding 0.301
Food 0.35 | Habits 0.07 Control 0.295
Conservation 0.34 | Enforcement 0.08 Food 0.267
Money 0.32 | Food 0.08 Enforcement 0.233
Enforcement 0.31 | Control 0.10 Incentives 0.227
Incentives 0.27 | Money 0.10 Money 0.222
Habits 0.23 | Funding 0.13 Habits 0.153
Trialability 0.18 | Trialability 0.14 Trialability 0.034
Restrictions 0.17 | Complexity 0.20 Complexity -0.074
Connections 0.13 | Observability 0.24 Observability -0.114
Complexity 0.13 | Connections 0.40 Restrictions -0.244
Observability 0.13 | Restrictions 0.41 Connections -0.273
Resource pressure 0.04 | Resource pressure | 0.61 Resource pressure | -0.574
Conflict 0.01 | Conflict 0.89 Conflict -0.875
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FIGURE 2.2 Best and Worst frequency count data for each attribute of LMMAs included in the Best-
Worst Scaling choice experiment. Data are weighted for the occurrence of each attribute (n = 176),
where 1.0 would indicate 100% selection as Best (green) and -1.0 would indicate 100% selection as
Worst (red). Surveys completed to >60% only are included (n = 88).

Log likelihood ratio tests of (1) the conditional logit models of best, worst, and combined
choices; and (2) the heteroscedastic conditional logit models of combined best and worst
choices rejected the combined models.” Therefore, I report the results of the conditional logit
model for best choices here with the most centrally ranked attribute, trialability, as the
reference case (Table 2.3) as this provides a clear scale of preference of LMMA attributes.

The conditional logit model of best responses ranks the benefits to future generations as the
best attribute of LMMAs, followed by funding, then resource control, conservation, food,
money and enforcement, with significant positive rankings in relation to the reference case,
trialability (p <0.01). Conflict was ranked significantly worse than any other attribute (p
<0.01), followed by the pressure on the resource (p <0.01). The remaining six attributes
were ranked with no significant difference from the central reference attribute. Figure 2.3
illustrates the positions of the attributes on the preference scale relative to trialability, and the
rankings are provided in detail in Appendix 2.6. Consistent with previous research (Davis,
Burton, & Kragt, 2016), the ranking between the simple frequency count analysis and

conditional logit model is similar.
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FIGURE 2.3 The preference scale of LMMA attributes,
derived from the rankings (coefficients) of each attribute
relative to the most centrally ranked attribute, Trialability
(in bold), using a conditional logit (CLogit) model of
attributes selected as Best. Italics and red shading
indicates attributes with a significantly more negative
coefficient relative to Trialability. Grey shading indicates
attributes with no significant difference in their ranking in
relation to Trialability. Green shading indicates attributes
with a significantly more positive coefficient relative to
Trialability (p <0.01). Two Best selections were randomly
included for the attribute “conflict” to facilitate model
estimation, as this attribute was never selected as the
Best attribute in the choice experiment. Conflict was the
strongest barrier to adoption of LMMAs and Future
generations was the strongest driver of adoption of
LMMAs in this study.
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TABLE 2.3 Conditional logit model results for attributes selected as Best with Trialability as the
reference case (completion rate > 60%, n = 88). ltalicisation indicates attributes with a significant
difference (p <0.01) to Trialability (in bold). Two Best selections were randomly included for the attribute
“conflict” to facilitate model estimation, as this attribute was never selected as the Best attribute in the
choice experiment.

Trialability as reference
BEST (completion rate >60%, n = 88)
Attribute Coeff- 95% Confidence

icient pvalue interval
Future generations | 1.878 | 0.000 1.391 2.366
Funding 1.305 | 0.000 0.814 1.796
Control 1.078 | 0.000 0.583 1.573
Conservation 0.967 | 0.000 0.464 1.470
Food 0.913 | 0.000 0.428 1.397
Money 0.908 | 0.000 0.403 1.413
Enforcement 0.711 | 0.006 0.199 1.222
Incentives 0.559 | 0.028 0.059 1.059
Habits 0299 | 0249 |-0.209 0.807
Restrictions 0.047 | 0.864 -0493  0.588
Trialability 0.000
Complexity -0.376 | 0.217 0971 0.220
Observability -0.376 | 0.205 |-0.957  0.205
Connections -0.448 | 0.135 -1.036  0.140
Resource pressure | -1.557 | 0.000 -2403  -0.712
Conflict -2.861 | 0.000 |-4.309 -1.413

Adoption-decision

As indicated by their response to Likert-style questions, most respondents felt very involved
or somewhat involved in the adoption-decision (71.76%). However, leaders felt more
involved in the adoption decision than non-leaders, on a scale of one (I was unaware of the
decision) to five (I was very involved in the decision). Males and females in leadership roles
scored their involvement level as four or five out of five more often (males, 85.71% and
females, 90.91%) than did male or female non-leaders (males 47.83% and females 68.75%)
(Figure 2.4). Overall agreement with the decision to adopt an LMMA was high (91.95%) and
most respondents (91.43%) reported that a particular individual or NGO influenced this

decision.
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Male non-leader 3478 13.04
Female leader 63.64 2127
Male leader 31.43 54.29
-100 -50 0 50 100

Level of involvement (% of responses on a scale from
low (1, red) to high (5, green)

FIGURE 2.4 Involvement in the adoption decision by different groups in the sample (n = 85) on a
scale from “I was not aware of the decision (1, dark red) to “I was very involved in the decision” (5, dark
green). Most respondents (71.76%) felt involved in the decision to a level of 4 or 5 out of 5 (green).
However, leaders felt more involved (85.71% and 90.91%) than non-leaders (47.83% and 68.75%).

Personal perspectives

When asked open-ended questions about the decision to establish an LMMA, many
respondents said that livestock incentives (chickens and goats) were important in the decision
and mentioned that they would like more goats to be provided in the future. Livestock was
provided by the NGO to villages establishing LMMAs. However, several people, including
fishers, reported disquiet about the way the livestock were distributed and asked that
everyone in the village receive livestock incentives, not just fishers. The distribution of
livestock incentives was reported as one source of conflict in villages. Participants also
reported issues associated with villagers agreeing with and respecting the fishing rules, and
negative impacts on village traditions caused by LMMA adoption. Pressure on the resource,
which ranked as the second worst aspect of LMMAs in the conditional logit model (Table
2.3), may have reflected concerns expressed during interviews that the fishing resources had
been deteriorating before the LMMA was established, which motivated them to protect the

resource.

2.4 Discussion

I found the strongest positive driver for establishing Locally Managed Marine Areas

(LMMAs) in the study sample was the belief that LMMAs would bring benefits to future
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generations. Other positive influences included financial factors, control over resources,
conservation and food availability. The strongest opinions overall however consistently
related to a negative attribute associated with adoption of LMMAs: the level of conflict

within or between the villages.

Motivations for adoption of LMMAs

Our findings are broadly consistent with previous research into the motivations of individuals
and communities to engage in conservation, and the importance of relative advantages and
disadvantages in the decision to adopt within diffusion theory (Rogers, 2003; Pannell et al.,
2006; Wisdom et al., 2014; Dearing et al., 2018). However, these results emphasize the
importance of intrinsic values in influencing the decision to adopt LMMA:s.

The significance of avoiding conflict, of future generations, and conservation to adopters in
this study indicates that self-transcendent (intrinsic) values of benevolence (i.e. preservation
and enhancement of family, friends and community) and universalism (i.e. tolerance and
protection of all people and for nature) (Schwartz, 1996) were of primary importance to
respondents. Adopting temporary closures, primarily for the benefit of future generations
seems particularly benevolent as fisheries and other harvests for food and income can be
constrained during periodic closures (Hall, 2002). Keller (2009) reports that increasing future
generations (the offspring of oneself and others) and providing natural resources for them is
the essence of a meaningful and moral life in rural Madagascar. Bequeathing benefits to
future generations was also a key motivation for establishing LMMAs in Pacific islands
(Govan, 2009; Jupiter et al., 2014). Intrinsic values, including place attachment and providing
a public good (Farmer et al., 2011) and having a meaningful life and moral attitudes towards
others (Admiraal et al., 2017; Bennett et al., 2018), are key drivers in influencing adoption of
conservation initiatives more broadly.

In contrast, the motivations for adoption discussed within diffusion theory, for example,
financial rewards, risk reduction, and status (Rogers, 2003; Pannell et al., 2006; Kuehne,
2017), are underpinned by self-enhancing (extrinsic) values (Schwartz, 1996; Crompton et
al., 2010; Bennett et al., 2018). Self-enhancing values are also found to be significant in this
study, through the importance attributed to financial factors, resource control, and food, but
of significantly less importance than two of the factors reflecting self-transcending (intrinsic)
values of “benevolence” (Schwartz, 1996; Crompton et al., 2010; Bennett et al., 2018).

Motivations for autonomy and control over local resources were also found to be important in
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the adoption of the LMMAs studied, as found with adoption of LMMAs in the Pacific
(Jupiter et al., 2014) and in community-based conservation in Latin America (Ruiz-Mallén et
al., 2015).

There is less consistency, however, amongst the literature about the relative importance of
financial benefits and incentives in the adoption of conservation initiatives. These have been
found to be important in Payments for Ecosystem Services (Ruiz-Mallén et al., 2015) and
conservation agriculture (Pannell et al., 2006), but were shown to be the least important
factor influencing the adoption of conservation easements (Farmer et al., 2011). Therefore, I
find that motivations that are consistent with intrinsic values played a greater role in the
adoption of this conservation initiative than is typically described in diffusion theory (Rogers,

2003; Pannell et al., 2006; Wisdom et al., 2014; Kuehne, 2017).

Removing barriers to adoption of LMMAs

My study highlights the need to address the conflict that can be generated by conservation,
not only because it was perceived as the most negative characteristic of LMMASs and could
therefore reduce adoption of conservation initiatives, but also for ethical reasons (Bennett et
al., 2017b). The cause of conflict in the villages studied was not always clear, but the
distribution of livestock incentives was cited as one cause of conflict during LMMA
establishment. Accounting for local perceptions of ‘fairness’ and local power dynamics that
may lead to elite capture when distributing incentives are known to be important in
influencing attitudes towards conservation initiatives (Randrianarison, Ramiaramanana, &
Witzold, 2017).

In line with a ‘do no harm” approach, the United Nations (UN) encourages the use of social
protection measures to protect food security during initiatives that affect food availability
(CFS, 2012), and providing livestock for villages with fisheries closures in LMMASs can be
considered as fulfilling this responsibility. While social protection measures (such as
providing livestock) are important in conservation, the risk of causing conflict in each socio-
cultural context needs to be considered (HLPE, 2012). The potential for conservation to cause
conflict can often be predicted a priori (Matulis & Moyer, 2017; Ban et al., 2019), and the
onus is on practitioners to minimise and manage conflict, with particular attention to
protecting vulnerable small-scale fishers (UNFAO, 2015). This can be achieved, for example,
by providing stakeholders with access to conflict management (Ostrom, 2009). UN Food and

Agricultural Organisation recommend that in support of the Sustainable Development Goals
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(SDGs), community-based conservation “pay particular attention to issues of gender equality,
participation, transparency and accountability in decision-making and the progressive
realization of the right to adequate food for all” (UNFAO, 2017).

In addition to livestock incentives being cited as a cause of conflict in this study, incentives
can also prime extrinsic values and crowd-out intrinsic motivations for undertaking
conservation (Crompton et al., 2010; Agrawal et al., 2015; Rode et al., 2015; Randrianarison
et al., 2017). Given that intrinsic values were important to the adoption of LMMAs in this
study, further research could usefully examine whether livestock can be provided in ways
that prime intrinsic values and are perceived locally as equitable,, for example with emphasis

on protecting vulnerable community members and food security (UNFAO, 2015, 2017).

Limitations and recommendations for future research
Our study was limited to a relatively small sample size of 88 respondents across four villages
in Madagascar, however, an advantage of BWS is that preference estimation is robust to
small sample sizes (Lancsar et al., 2013). As with Davis et al (2015) and Peay et al (2014), 1
used quota and snowball sampling (Robinson, 2013) due to field constraints. This limited my
interpretation of results to the sample group rather than generalizing to the whole population.
Additionally, data collection was undertaken by Malagasy research assistants to minimize the
influence of the presence of foreign researchers on respondents, however, respondents may
have associated the researchers with environmental NGOs and responded accordingly.
Fortunately, BWS has been shown to reduce biases such as acquiescence bias, and errors due
to cultural or language obstacles commonly found in other survey methods (Lee, 2008).
Future research could investigate whether the patterns found here are relevant for LMMAs
across Madagascar and other cultural settings internationally, and delve deeper into
understanding responses associated with future generations and conflict. Although I
identified that ‘benefits to future generations’ influences adoption decisions, this study does
not differentiate which benefits for future generations were most important. The causes of
conflict in the adoption of conservation initiatives, mechanisms to mitigate conflict, and the
most effective management of livestock or other social protection measures, warrant further
research. It would also be interesting to investigate whether people considering conservation
initiatives linked to their livelihoods, such as in farming and fisheries, respond differently to
financial motivations and incentives compared to those considering conservation initiatives

that are unrelated to their livelihoods.
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2.5 Conclusion

In conclusion, this research found that the most important driver for respondents when
adopting LMMAs was the well-being of future generations, which relates to intrinsic values.
Direct benefits to adopters that relate to extrinsic values, such as food and financial security
were of less importance in the decision to adopt. The strongest barrier was conflict that arose
within and between villages, at least in part relating to elite capture of livestock provided to
support villages adopting LMMAs. This might be addressed through the delivery of UNFAO
and High Level Panel of Experts recommendations for conservation to avoid conflict, support
food security, and protect vulnerable communities.

I found that while diffusion theory can be applied to conservation initiatives it should be
refined to better fit conservation initiatives as people’s intrinsic values and motivations may
be particularly important in applying diffusion theory to this context.

Methodologically, a benefit of the approach in this study is that a simple BWS count
analysis can effectively approximate preference scales without reliance on more
computationally complex estimation methods. Conservation practitioners can use BWS to
easily identify the factors that are most important to potential adopters and design

conservation initiatives accordingly to increase adoption
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3. MEASURING ADOPTER SATISFACTION WITH
LOCALLY MANAGED MARINE AREAS

This chapter has been submitted for publication as the following:

Lewis-Brown, E., Beatty, H., Davis, K., Rabearisoa, A., Ramiaramanana, J., Mascia, M. B., Ewers,
R.M., & Mills, M. (2023). Who Cares What People Think? Importance-Performance Analysis Shows
Where Improvements Can Be Made Which May Help The Spread of Locally Managed Marine Areas.

Conservation Biology. In review

“You can ’tﬁ’nf me&mz’nﬂ at the end 0]( a telescope.” Brian Cox, 2023

Abstract

To protect and restore ecosystems at the speed and scale required to meet current
environmental challenges, a greater understanding of how conservation initiatives spread
from existing to new adopters is required. According to diffusion theory, positive adopter-to-
peer communication is a powerful driver of innovation spread, while negative
communications hinder innovation spread. Aware of this, businesses regularly survey
customer satisfaction and respond accordingly to maximize company growth. Therefore, I
used two consumer research measures commonly used by businesses, Importance-
Performance Analysis which measures performance on metrics that are most important to
customers, and Net Promoter Score which measures likely spread through positive referrals. I
studied satisfaction amongst adopters of Locally Managed Marine Areas (LMMAs) in north-
eastern Madagascar. Through this novel approach, I identified several attributes of LMMASs
that adopters rated as important but as having performed poorly (funding and livestock
provided by an NGO, conflict and connections with others). Attributes rated as important and
performing well by adopters included restrictions on fishing in LMMAs. I also identified that
non-leaders were less satisfied with aspects of their LMMASs than were village leaders. These
findings can be used to improve the design and management of LMMAs, inform a priori
impact assessments to minimize negative impacts from conservation initiatives and increase
the spread of conservation initiatives. More broadly, this study presents a novel outlook for

increasing adoption of conservation initiatives, by framing adopters of conservation
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initiatives as akin to customers whose perceptions of conservation initiatives matter, both

inherently, and because they influence future spread of conservation initiatives.

3.1 Introduction

Our coasts and oceans provide food, fuel, and fibre for billions of people, and support social
and cultural well-being (Alongi, 2002; Marshall et al., 2019). These rich and diverse
environments are under unprecedented pressure (particularly from destructive fishing and
climate change), and require greater adoption and spread of effective conservation initiatives
within a decade (IPBES, 2019; Laffoley et al., 2019; UNEP, 2019). New agreements to
protect inshore waters and the high seas demonstrate the global concern for the state of the
oceans and the need for greater adoption and spread of conservation initiatives (e.g., CBD,
2022; UNEP, 2022; UNGA, 2023a). However, understanding what helps or hinders
conservation initiatives spread within or between communities remains limited (Mascia et al.,
2018; Romero de Diego et al., 2021) and further research is needed urgently.

Processes and factors involved in the adoption and spread of innovations are described in
diffusion theory (Rogers, 1983; Rogers, 2003). This informs the purposive diffusion of
technologies and behaviours in a range of fields (Dearing et al., 2018) and can help catalyse
conservation at larger scales (Mascia et al., 2018). Adoption flows from knowledge (for
example through information from existing adopters, governments, or charities) through
persuasion, to decisions to reject or adopt innovations, which lead to outcomes (Figure 1.1).
Outcomes are often assumed to be positive due to pro-innovation bias (Rogers, 2003), but
negative outcomes are possible and can result in adopters forming negative perceptions and
consequent opinions (Rosenberg, 2001). If communicated, these opinions can influence
potential new adopters and either increase or limit the spread of innovations (Dearing et al.,
2018). Influence is not uniformly distributed among individuals in a social network (Mbaru
& Barnes, 2017), and is strongest between near-peers, especially with negative opinions
(Ramirez et al., 2014; Dearing et al., 2018). Avoiding negative opinions and communications
is, therefore, the most important outcome for the spread of innovations (Dearing, 2009), and
for ethical reasons (Woodhouse et al., 2015). Aware of this, businesses monitor customer
satisfaction and opinions, as they correlate with consumer behaviour, company success and

growth (Azzopardi & Nash, 2013; Blasberg et al., 2008; Sun & Kim, 2013).
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Research evaluating conservation initiatives has focused on measuring ecological and
some social outcomes (Edgar et al., 2014; Oldekop et al., 2016; Gardner, Latham, & Rocliffe,
2017; Jupiter et al., 2017), but satisfaction amongst those engaged in conservation remains
poorly understood. Conservation initiatives, for example, marine protected areas (MPAs),
routinely report outcomes such as increased fish abundance and biomass within MPAs
(Garcia-Rubies, Hereu, & Zabala, 2013; Gilchrist et al., 2020) and surrounding seas (Kough
et al., 2019). These outcomes can increase local people’s fishery catches and wealth (Long,
2017; Robertson et al., 2020). While these objective metrics may contribute to understanding
changes in various aspects of human well-being, people’s subjective opinions of their
satisfaction, relationships, and quality of life are also important for people affected, and for
the spread of conservation initiatives (Loveridge et al., 2020; Mbaru et al., 2021). Monitoring
and evaluation should include metrics that matter most to those impacted (Woodhouse,
Lange, & Milner-Gulland, 2016), and through understanding the meaning of conservation
initiatives to their adopters, we can taylor them better for spread through positive referrals.

Negative outcomes and impacts of MPAs are also reported, including conflict and
displacement of local communities, raising ethical concerns (de Lange et al., 2016; Oldekop
et al., 2016; Bennett et al., 2017a) and potentially reducing the success and spread of
conservation initiatives. To minimize negative impacts on resource-users, conservation is
shifting from top-down towards community-based initiatives (Spalding et al., 2016) and co-
managed conservation (Oldekop et al., 2016). Additionally, intergovernmental, non-
governmental and academic authors recommend voluntary measures to predict and minimize
negative impacts of conservation on local communities for ethical reasons (Greiber, 2009,
CIHR, 2010, Bennett et al., 2017a), including respect for indigenous peoples as rights-holders
(Hoyle, 2011; UNFAO, 2016). However, voluntary measures are considered by some NGOs
to be “not appropriate in situations where high rates of participation and compliance are
required, where there is limited flexibility regarding actions and timings, or where serious
social or environmental risks are involved” (RSPB, 2015). By contrast to the voluntary nature
of these recommendations, legal instruments require industrial developers in many countries
to predict, minimize, and compensate for negative impacts on people and their environment,
with monitoring prior-, during- and post-development (Wathern, 1992; EU, 2011; Saeed et
al., 2012). Similarly, research institutes require ex-ante impact assessments and ethical
evaluations and monitoring, with compensation for negative impacts on those undertaking or

affected by research (Brittain et al., 2020).
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While evaluations at all stages of a project are intrinsically linked, this study focuses on
the subjective satisfaction levels and opinions of people who previously adopted and remain
engaged with conservation initiatives. For this, I studied adopters’ satisfaction with Locally
Managed Marine Areas (LMMAs) in four villages in north-east Madagascar. In doing so, I
recognize adopters of LMMAs as the rights-holders, resource-users and custodians of their
environment, and conceptualize them as akin to customers whose opinions matter inherently,
and for the success and spread of conservation initiatives.

I used Importance-Performance Analysis (IPA) (Martilla & James, 1977), which identifies
and prioritizes which factors of a product or service need targeting to improve adopter
satisfaction (Sever, 2015). IPA is adaptable to a range of settings (Azzopardi & Nash, 2013)
and is used widely in health care, education, and tourism (Abalo, Varela, & Manzano, 2007;
Sever, 2015). However, IPA has been used just once in conservation evaluation, in a study of
adopters’ satisfaction with community management areas in Ghana (Agyare, 2015). 1 also
calculated the Net Promoter Score (NPS), which measures customer satisfaction and predicts
the growth or spread of a product, service or company (Reichheld, 2003; Laitinen, 2018;
Borsci, Buckle, & Walne, 2020) and appears novel in conservation evaluation literature. NPS
also identifies groups, or individuals, within communities who are dissatisfied, as addressing
their concerns is key to turning adopters into promoters (Blasberg et al., 2008). I provide
recommendations for how it might be possible to measure and improve adopter experiences

and perceptions of a conservation initiative that may have relevance more broadly.

3.2 MethodsThe study site for this research was four villages in north-east Madagascar that
had each established one LMMA, as described in detail in Chapter 2 above.

Survey instrument and surveys

This research uses the second half of the survey instrument used in Chapter 2(Appendix 1) to
test respondents’ attitudes to and satisfaction with LMMA outcomes across a list of
attributes. Attributes known to influence the adoption of innovations (Rogers, 2003; Farmer
et al., 2011; Cetas & Yasue, 2017) and those typically used to evaluate marine conservation
outcomes (Bennett et al., 2014; Ahmadia et al., 2015; Mascia et al., 2017; Ban et al., 2019)
were included. An initial list of 35 attributes was reduced and re-worded to be locally
relevant through four focus groups held in villages close to the survey sites in Madagascar.

The survey had three sets of questions: 1. Best-Worst Scaling choice experiment to rank the
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importance of LMMA attributes; 2. scale-based questions to rate the performance of LMMA
attributes; and 3. questions about adopters’ age, income, role in LMMA (leader / non-leader),
livelihood, education, and opinions of LMMAs (Appendix 1).

Local researchers gained consent from respondents and surveyed 110 residents from four
villages in the Malagasy dialect of Antakarana in May-June of 2018. Respondents were
identified purposively to include individuals representing a range of opinions (those self-
reporting as males, females, village leaders and non-leaders (Appendix 3.11). This was
achieved through snowball sampling (Robinson, 2013) as used elsewhere with best-worst
scaling (Davis et al., 2015) and IPA (Agyare et al., 2015). Survey responses were subject to
unavoidable memory errors (Kamper et al., 2009), as the LMMAs were established 10 years
before the survey. All respondents lived in the villages surveyed and most (98 %) were
involved in the decision to establish their village’s LMMA. Respondents who were not
present during the establishment of the LMMA were excluded from analysis, as were those
who failed to complete >60 % of both best and worst responses in the choice experiment.
These restrictions left 88 usable surveys. Data were translated into English, and open-box

questions were coded by keywords and themes.

Importance-Performance Analysis
IPA surveys typically invite respondents to rate the importance of a number of the attributes
of an innovation or service on a 5, 7 or 10-point scale (Azzopardi & Nash, 2013; Lai &
Hitchcock, 2015). Respondents then rate the performance of the innovation or service
according to the same list of attributes. The average (mean) importance and performance
scores are plotted on an [PA matrix plot with four quadrants (Azzopardi et al., 2013; Lai et
al., 2015). The quadrants are categorized to indicate where action should be prioritized to
optimize the balance between respondent satisfaction and resource investment. Quadrant A
indicates attributes where performance is greater than importance “over-performance” i.e.,
savings could be made. Quadrant B indicates attributes where the innovation or service
performance is similar to importance. Quadrant C indicates attributes where an innovation
could be performing better, but attributes in quadrant D are the priorities for improvement.
The threshold lines between quadrants of the IPA plot can be set in different ways: 1.
average (mean) of the results for data-centred plots; 2. central points of rating scales for
scale-centred plots 3. performance targets, e.g., targets for outcomes pre-determined by the

organization commissioning the research (Tonge & Moore, 2007).
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To measure importance, | asked respondents to rank each attribute rather than rate them, a
recommended refinement that provides a better measure of importance (Abalo et al., 2007).
Respondents ranked attributes of LMMAs using a Case 1 Best-Worst Scaling (BWS) choice
experiment (Finn & Louvier, 1992). Each survey presented eight choice sets, each with four
LMMA attributes, from which respondents indicated the best and worst attributes. A total of
16 attributes were assessed, and respondents saw each attribute twice. Eight survey versions
were used to balance attribute co-appearance. Scores of one were allocated to each attribute
when selected as either ‘best’ or ‘worst’, and zero if they were not selected. First, I calculated
importance as best minus worst, then as best plus worst. The two methods provide similar
results, but I report best plus worst to simplify the IPA plot.

To measure performance, each respondent was presented with 18 scale-based questions,
anchored with descriptive adjectives (Harpe, 2015). Options ranged from ‘much better’ to
‘much worse’, after the Global Rating of Change Scales (GRCS) (Kamper et al., 2009). The
scale included five approximately evenly spaced categories (coded in the analysis from -2 to
+2) around a neutral centre of ‘neither better nor worse’ (0) (Harpe, 2015). The central
scores, therefore, indicated that if there was change, it was neither better nor worse, rather
than no change occurred. As is standard in IPA and Global Ratings of Change Scales
analyses, I used mean scores to measure perceptions (Fischer et al., 1999; Kamper et al.,
2009; Azzopardi et al., 2013).

I plotted results for 10 attributes with both importance and performance data on a scale-
centred IPA plot and extended the IPA matrix to represent rating of ‘much worse’ as negative
values, adding zones E and F. Following standard IPA nomenclature, I made the following
categorizations: E, improve second; F, improve first (Figure 3.1). Finally, I weighted
importance scores to match the performance ratings, and undertook a gap analysis of the
difference between the importance and performance scores for each attribute, to gauge

overall satisfaction and predict consumer behaviour (Azzopardi & Nash, 2013).

Opinion analysis

I conducted a principle component analysis (PCA) that identifies attributes with similar
response patterns (Ryan & Sterling, 2001). I limited the PCA to the ten attributes used in the
IPA for consistency and to accommodate the small sample size (Reise, Waller, & Comrey,
2000). To understand the full spread of opinions captured in the survey, I analysed all 18

performance questions with descriptive analyses (Appendix1, questions 24 to 41).
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To complement previous analyses which identify specific attributes for improvement to
increase overall satisfaction, I also calculated the NPS, which indicates satisfaction amongst
different sections of the customer community, so that their opinions can be addressed to
increase the likelihood of spread (Blasberg et al., 2008). As with previous studies, I deviated
from the standard NPS question (Morgan & Rego, 2006), and used the performance question:
“Has the overall quality of life changed in the village?” reflecting literature recommending
subjective quality of life should be surveyed (Woodhouse et al., 2016). I used a 5-point scale
to identify clusters of adopters who may be promoters, passive, or detractors. I scored
responses of 5 as promoters, 4 as passive and 3 or below as detractors, and calculated the
NPS as the number of promoters minus the number of detractors (Laitinen, 2018). Finally, I
undertook a content analysis of open-box questions (Appendix 3.8). Responses were coded
and categorized into themes with minimal alteration of terms, to remain as faithful as possible

to respondents’ sentiments (Graneheim, Lindgren, & Lundman, 2017).

3.3 Results

The results indicated more dissatisfaction than satisfaction with the LMMAs studied using
IPA gap analysis (-0.58) and NPS (-9.31). Despite this, most respondents (98%, n = 86)
wished to keep their LMMAs.

Importance, Performance, and their relationship through IPA
The average importance scores for each attribute were plotted against performance on a
scale-centred IPA plot (Figure 3.1), which shows two attributes were perceived as important
and performing well (restrictions on fishing, and control over the resource). However, four
attributes were perceived to have worsened since the LMMAs were established, including the
most important: ‘conflict within and between villages’. Conflict was selected almost every
time it appeared in choice tables (always as worst), indicating its importance to respondents,
and received a negative performance score (mean -0.90). This result places conflict in zone F
(dark red) of the IPA plot (Figure 3.1) and is prioritized first for improvement. Respondents
also perceived ‘funding and training’ provided to villages adopting LMMAs as important but
performing poorly, with 53% of respondents rating this attribute negatively (n = 59).
Conversely, ‘restrictions of certain activities in an LMMA”’ (e.g., temporary closures and
gear restrictions) was the only attribute plotted in the ‘good work’ zone B (darker green), as

this was the third most important and best performing attribute of LMMAs. The Gap
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Analysis (importance minus performance) found respondents rated attributes higher on
importance than performance overall (-0.58), indicating dissatisfaction with their LMMA

(Table 3.1).

2.00
A, over-performing B, good work
§ 1.50 1 Control ¢ Restrictions
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C, low priority D, improve third
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0.0 Livestock 0.5 Conflict 1.00
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00 E, improve second F, improve first

Importance (mean)

FIGURE 3.1 Importance-Performance Analysis (IPA) scale-centred matrix plot, with average
importance scores plotted against average performance scores for 10 attributes of LMMAs (n = 88).
The matrix is extended to include negative performance values for attributes that became worse since
the LMMA was established, measured through scale-based questions with response options from
‘much better” (+2) to “much worse” (-2 truncated to -1 to fit observations). Importance (x-axis) is
measured through a choice experiment (best plus worst).
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TABLE 3.1 IPA results and gap analysis of the importance and performance of ten attributes of
LMMAs.

. . . Performance
Att"b.Ute used in the BWS choice Abbreviation Importance  (standard Gap Analysis
experiment deviation)

The restriction of certain Restrictions 117 1.63 0.46
activities in an LMMA (0.74)

The control we would have over ~ Control 0.98 1.42 0.44
our marine resources (0.96)

The amount of money we Income 0.85 0.76 -0.09
could earn (0.83)

The health of the environment Conservation  0.74 0.64 -0.1
(non-target species) (0.94)

The food we could catch to eat Food 085 ?065 1) 022
The incentives for villages to Livestock 0.64 -0.14 -0.77
establish and run an LMMA ' (1.39)

The pressure on the resources Pressure 1.31 0.37 -0.93
due to more people fishing (0.95)

Connections to people beyond Connections 1.05 -0.09 -1.14
the village (1.39)

The funding and training Funding 1.1 -0.51 -1.61
provided by an NGO (1.55)

The level of conflict Conflict 1.8 -0.07 -1.86
in or beyond the village (1.26)

Overall mean and gap analysis 0.464 -0.58

*Importance data are weighted to the same scale as performance, and the gap analysis is calculated as
the performance score minus the importance score. With gap analysis, results, close to zero indicate
similar performance and importance scores, which is considered optimal in IPA, and a negative result
indicates attributes rated with lower performance than importance, which indicates focal areas for
improvements.

Opinions of LMMA outcomes, abandonment and spread

Principle Component Analysis (PCA) found four clusters of attributes with similar
performance ratings patterns (Figure 3.2 and Appendix 3.9). The primary component (C1,
nature conservation, pressure on the resource, and food) was coded ‘natural resources’. The
second component (C2, livestock and funding provided to villages establishing LMMAs) was
coded ‘NGO support’. The third component (C3, fishing restrictions, incomes and control
over decisions) was coded ‘self-determination’, and C4 (conflict and connections with other
people) was coded ‘relationships’. Attributes in C2 (NGO support) and C4 (relationships)

required greatest improvement and received negative mean performance ratings, whereas C1
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(natural resources) and C3 (independence) received more positive ratings (Figure 3.2 and

Appendix 3.9).
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FIGURE 3.2 Principle Component Analysis of Locally Managed Marine Areas (LMMAs) performance
ratings by respondents on scale-based questions from “much better (+2) to “much worse (-2) for ten
attributes (n = 86). C1 (comprised of livestock and funding) explained 28.84% of variance and C2
(comprised of pressure, conservation and food) explained 20.66% of variance. Two further components
were discovered: C3 (comprised of control, restrictions and incomes) explained 14.79% of variance,
and C4 (comprised of conflict and connections) explained 11.61% of variance.

In total, respondents rated performance of LMMAs on 18 attributes: 13 of which were rated
positively and five negatively based on mean rating scores on the scale from -2 (“much
worse”) to +2 (“much better”) (Figure 3.3), and the mean of means was positive (0.51). The
most negatively performing attribute was ‘village traditions and customs’ since establishing
the LMMA, with 65% of respondents rating traditions as much weaker since establishing
LMMAs (mode -2, median -2, mean -1.07, n = 83). This was corroborated in open box
questions, for example: “I don't know why there is this disrespect of our traditions.”
Likewise, funding was rated negatively, along with livestock, connections to others, and
conflict. The remaining 13 attributes were rated positively on average, particularly the
restrictions on fishing and control over resources. When ratings from leader and non-leader

respondents were compared, large areas of consensus appeared. However, leaders (n = 46)
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rated LMMA performance significantly more positively than did non-leaders (n = 40) on two
attributes: funding (Fisher’s Exact test used as one cell was n = <5, p = 0.002, n = 86) and

traditions (Fisher’s Exact test, p = 0.008, n = 83) (Appendix 3.5).

*Restrictions
*Control §
Understanding B
**Quality of life o
Fish g
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28 Habits = 7722
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= Habitats B 7
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*Conflict =
*Connections E=— 7
*Livestock = 7
*Funding i
Traditions
-100.00% -50.00% 0.00% 50.00% 100.00%

Perceived performance of LMMAs from -2 to +2 (%)
E===Much worse Somewhat worse Neither better nor worse Somewhat better ZZZ Much better

FIGURE 3.3 Performance rating of Locally Managed Marine Areas (LMMAs), showing the percentage
of responses for each question per category. The five categories from left to right indicate five
performance ratings from ‘Much worse’ to ‘Much better’ (n = 88). *denotes attributes used in the IPA
and ** denotes attribute used for the NPS.

Considering adopters’ perceptions of changes to their quality of life since establishing
LMMAs, the mean performance rating was positive (mean = 0.84) (Appendix 3.4), with no
significant difference between village leaders (n = 46, mean = 1.0) and non-leaders (n = 40,
mean = 0.65) (Fisher’s Exact test, p = 0.5) (Figure 3.4a, and Appendix 3.5, 6). However, the
NPS (Figure 3.4b) results were negative (NPS -9.31, n = 88), as this metric discards
‘somewhat better’ responses as ‘passive’ (62.79 % of responses) and calculates the
percentage of promoters (13.95 %) minus detractors (23.26 %). The NPS differed between

village leaders, who were primarily promoters (NPS +2, n = 46), and non-leaders, who were
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primarily detractors (NPS -22, n = 40). Similarly, the NPS differed between villages
(Appendix 3.7), and village 2 was the strongest detractor (NPS -39, n = 23).

(a)

\
\

Leader (n46)
Non-leader (n40) %

-50.00%  -25.00% 0.00% 25.00% 50.00% 75.00%  100.00%
Quality of life performance ratings (%)

E==Much worse Somewhat worse Neither better nor worse Somewhat better ZZMuch better

(b)

Leaders (n46)

Non-leaders (n40) |

-25.00 -20.00 -15.00 -10.00 -5.00 0.00 5.00
NPS (number of promoters-detractors)

FIGURE 3.4 Performance of Locally Managed Marine Areas (LMMAs) on quality of life data
presented as (a) Performance ratings (%) on a 5-point Likert-style scale from “Much worse” through
“‘Neither better nor worse” to “Much better”. No respondents rated their quality of life as becoming
“Much worse” since the LMMA was adopted, so the categories shown range from “Somewhat worse” to
“Much Better”. (b) Net Promoter Score (NPS) (promoters minus detractors) (n = 86).

When asked whether respondents would like to keep their LMMA, almost all respondents
(98%) reported they wished to keep their LMMA. When asked to explain why, four main
reasons were mentioned (Appendix 3.8): ‘to protect the sea and resources’ (41 %); ‘increase
catches’ (15 %); ‘for current benefits’ (16 %) and ‘for future generations’ (10 %). For
example, one respondent commented: “With no LMMA the people are poor, but with the
LMMA, the people are no longer in poverty” and “You can see lots of benefits and it
develops your way of living.” However, 18 % of respondents expressed discontent with the
LMMA management, with 9 respondents (including leaders and fishers) citing unequal
distribution of livestock incentives as problematic; stating that everyone in the village should
benefit, not just fishers. Two respondents (from village 2) did not wish to keep their LMMA
and explained that: “When they share something, some of us don't benefit’ and “I do not want

the continuation of the LMMA, it has created lots of conflicts.” Some respondents
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volunteered that they wished for other villages to join their LMMA, and one wished for other
villages to establish LMMAs. Several respondents mentioned LMMASs had spread between
villages through exchange visits and peer communication, for example, a respondent (in
village 2) commented: “We have seen the success of [another village with an LMMA], so that
convinced us.”

When asked to compare MPAs to LMMAs, most of those who commented preferred
LMMAs to MPAs (95 %). Respondents commented that they preferred LMMASs because
LMMAs were local and protected their resources, also respondents felt informed, a sense of
ownership, and control over rules. The near by MPA was viewed negatively because it was

not helping local people and respondents expressed mistrust of the MPA.

3.4 Discussion

We measured satisfaction with LMMA outcomes amongst adopters in north-east Madagascar
using established satisfaction research methods from consumer research, IPA (Martilla et al.,
1977) and NPS (Reichheld, 2003). Most outcomes need improving to increase satisfaction
amongst adopters, including the impacts on traditions, conflict and connections; and the impacts
of the funding and livestock provided by the NGO partner. These are not necessarily independent
as the cause of conflict was linked to the distribution of benefits as well as weakening of
traditions and customs. Interestingly, although the respondents expressed discontent with the
LMMA, they also expressed the wish to keep it. This research can be used to increase
satisfaction with and likely spread of LMMAs and other conservation initiatives, and help

identify negative impacts of conservation on communities for ethical conduct (CBD, 2011).

High levels of satisfaction were reported in the IPA for two LMMA attributes:
‘restrictions on fishing’ and ‘control over resources’. Positive perceptions of fishery
restrictions were surprising as fisher-folk are considered resistant to fishery restrictions
(Sanchirico et al., 2006; Suuronen, Jounela, & Tschernij, 2010). However, looking across the
results, ‘restrictions on fishing’ clustered with ‘control over the resource’ in the component
‘self-determination’. Also, control over LMMA rules and fishing, were cited by respondents
as reasons for preferring LMMAs to the local MPA. By contrast, MPAs weaken local
governance and tenure (Sowman & Sunde, 2018), forming one of the reasons LMMAs are

preferred instead (Cinner & Huchery, 2014; Newell et al., 2019). Positive outcomes from
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marine reserves correlate positively with support for conservation initiatives and conservation
outcomes (Bennett, 2016). These positive perceptions were common to leaders and non-
leaders, a phenomenon that has been observed elsewhere (Oliver et al., 2015; Long, 2017).
These positive perceptions provide a strong basis for LMMAs to spread through positive peer
referrals (Rogers, 2003; Dearing & Cox, 2018).

However, negative perceptions are particularly detrimental to the spread of innovations
(Ramirez et al., 2014), and the overall IPA gap analysis result was negative. This indicates
overall dissatisfaction with the LMMA attributes tested (Martilla et al., 1977), consistent with
conservation research using IPA elsewhere (Agyare, 2015). By comparison studies in tourism
find 40% to 100% of IPAs return positive results (Azzopardi & Nash, 2013). The NPS also
returned a negative result and, although comparisons within conservation are not possible due
to lack of similar studies, negative NPSs in industry indicate dissatisfaction amongst adopters
that may constrain spread of an innovation or company (Morgan et al., 2004; Blasberg,
Vishwanath, & Allen, 2008). In contrast to the [PA and NPS approach, mean LMMA
performance values were positive. It is worth noting that the majority of conservation
evaluations typically report means (Gurney et al., 2014; Ahmadia et al., 2015; Mascia et al.,
2017). This contrast in results is likely because IPA and NPS set higher bars to achieve
positive scores than mean averages, particularly NPS which discards scores of “somewhat
better” (Blasberg et al., 2008) which comprised the majority of survey responses in this
study.

Four attributes of LMMAs were identified in the IPA as important but had made matters
worse since establishing the LMMA and therefore require improvement. This included the
funding and livestock provided to villages establishing LMMAs, which clustered on a
component ‘NGO support’. Traditionally, increases in financial and material wealth are
reported as ‘positive’ outcomes of marine reserves (Andam et al., 2010; Oldekop et al., 2016;
Ban et al., 2019). This contrast in results may relate to perspectives, as I did not interpret an
increase in these attributes as inherently positive, I asked respondents their perceptions of
changes in their lives due to these attributes, on the better-same-worse scale, as recommended
(Kamper et al., 2009; Glew et al., 2012;), which is different to asking whether there was a
change in material wealth. Some respondents attributed negative ratings to inequitable
distribution of these benefits, known to foster conflict and undermine cooperation (Gurney et

al., 2021).
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Reporting of conflict is not unusual in evaluations of LMMAs or other conservation areas
(Gardner et al., 2020; Long et al., 2021) evaluations, and raises ethical concerns and
jeopardizes support for and spread of these conservation initiatives (Bennett et al., 2014;
Bennett et al., 2017a). Respondents reported that conflict was more severe during the early
stages of adopting and negotiating LMMA rules, and eased over time. However, IPA, NPS,
and mean performance ratings are limited to capturing only overall trends to one point in
time, and not different rates and arcs of change over time between attributes. Given the
importance of conflict to respondents, further research into the causes and resolution
mechanisms is recommended (Ostrom, 2009). Also, placement of thresholds between zones
in the IPA plot can affect how attributes are prioritized for improvement (Chen, 2014). I used
a scale-centred plot as it was most relevant for this research, however, some may select
target-driven thresholds (Tonge et al., 2007), for example, do no harm and no net loss targets
(Arlidge et al., 2018; Bull et al., 2018).

The weakening of village traditions and customs reported by LMMA adopters contrasts
with literature on LMMAs in Fiji where LMMAs are considered to strengthen traditions
(Clarke & Jupiter, 2010; Weeks & Jupiter, 2013; Jupiter et al., 2014; Aburto et al., 2015).
The reasons for respondents feeling their traditions had become weaker and “disrespected”
was not clear but translocation of initiatives between cultures requires locally relevant
refinements and context specific understandings of cultural values (Infield et al., 2018).
Additionally, dissatisfaction was expressed significantly more by respondents of lower social
standing (those who identified as non-leaders), as elsewhere (Setiawan et al., 2012), which
warrants further research to ensure LMMAs are equitably managed (Leadley et al., 2014) and
to avoid detractors constraining LMMA spread (Blasberg et al., 2008).

The prevalence of negative impacts perceived from adopting the LMMAs studied
strengthens calls for future conservation initiatives to do no harm (Greiber, 2009), and could
suggest the need for mandatory a priori impact assessments in line with many industries and
academia (Wathern, 1992; Saeed et al., 2012; Brittain et al., 2020). Conservation initiatives
meet many of the criteria used when screening for projects that require EIAs. For example,
conservation initiatives are designed to impact nature (Ahmadia et al., 2015) often through
purposively changing human behaviours (Dobson et al., 2019), with the potential to
significantly impact people, their livelihoods, resource-use, resource-rights and culture by
design and default (Lewison et al., 2019). Conservation initiatives are also often targeted

towards the most vulnerable environments and endangered species (Groves et al., 2002), in
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the most remote regions where impacts on nature and people may be most significant

(O'Leary et al., 2018).

3.5 Conclusion

I conclude that improving attributes that adopters perceive as important but performing
poorly, and addressing concerns of the most dissatisfied adopters, may help LMMAs spread.
Additionally, this will help address concerns raised about conservation initiatives having
negative impacts on communities. Further research could usefully examine whether
improving satisfaction amongst adopters of other conservation initiatives increases spread
and reduces the need for inputs by conservation organizations. Given IPA and NPS are
increasingly accepted standards in commerce their use in conservation evaluations is worth
further consideration. This study and approach can also be used to inform future pre-adoption
impact assessments to minimize and mitigate negative impacts on metrics that matter most to

adopters and help conservation perform more positively for people and the planet.
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4. COMPARISON OF CARBON MANAGEMENT AND
EMISSIONS OF UNIVERSITIES WHO DID AND DID NOT
ADOPT VOLUNTARY CARBON OFFSETS

This chapter has been published as the following:

Emily Lewis-Brown, Neil Jennings, Morena Mills & Robert Ewers (2023) Comparison
of carbon management and emissions of universities that did and did not adopt
voluntary carbon offsets, Climate Policy, DOI: 10.1080/14693062.2023.2268070

“Seck ﬁrst to understand” Steven Covey

Abstract

My thesis thus far has examined the adoption and spread of conservation initiatives, studying
LMMAs in Madagascar. However, there is concern that adoption of one conservation
initiative can reduce adoption of another, leading to reductions in the effectiveness of
conservation efforts. This could happen for example through moral licensing, but little
research exists to examine this phenomenon for initiatives to address a great threat to nature
conservation: climate change. This is an important research gap because several authors
claim that addressing climate change through purchasing voluntary carbon offsets (VCOs)
reduces efforts amongst adopters to reduce their carbon emissions at source, leading to
greater carbon emissions than had no adoption of VCOs occurred. Conversely, other authors
and diffusion of innovation theory predicts that initiatives are co-adopted in mutually re-
enforcing clusters, to greater effect. However, there is scant empirical data to inform this
debate and inform policies and actions to mitigate climate change. Meanwhile, the need to
reduce greenhouse gas emissions, remove carbon from the atmosphere, and stabilise natural
carbon sinks is accepted and has led to the development of many carbon management
measures, increasingly including voluntary carbon offsets (VCOs). Research is needed to
establish whether adopting VCOs reduces adoption of other carbon mitigation measures and
whether carbon emissions reductions are affected.

Therefore, 1 compared the carbon management characteristics (priorities, policies,
practices and emissions) of universities that did and did not adopt VCOs. 1 found adopters

measured carbon emissions for longer and held targets to reach net zero earlier than non-
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adopters. Adopters of VCOs also undertook more carbon management practices in both 2010
and 2020 than non-adopters. I also found that both adopters and non-adopters significantly
increased their carbon management practices over the decade studied, but with no difference
between groups. Gross CO; emissions were reduced significantly over time by adopters of
VCOs but not by non-adopters, whereas carbon intensity and percentage annual emissions
reductions did not relate to adoption status. Consequently, this study showed no indication of
mitigation deterrence amongst the universities studied. Rather, greater emissions reductions
correlated with earlier net zero target dates and a higher number of policies and carbon
management practices.

However, this study was constrained to universities that were affiliated with a national
environmental network, so research beyond these organisations, and with individuals, would
be useful. The survey was voluntary, exposing the study to potential self-selection bias so the
findings may not be generalised beyond the study group. Finally, I found the location-based
carbon accounting method currently required of universities may underestimate emissions
reductions, particularly for adopters of VCOs. Reporting market-based carbon accounts may

overcome this.

4.1 Introduction

Greenhouse gas emissions and black carbon pollution pose an existential threat to nature and
humanity through climate change (IPBES, 2019; IPCC, 2023). Global carbon neutrality by
2050 followed by net negative emissions through rapid reductions of greenhouse gas
emissions, removal of carbon from the atmosphere, and stabilisation of natural carbon pumps
and sinks are required to increase the possibility of limiting global warming to below 1.5°C
(Reid et al., 2009; Field, 2012; Mach, 2014; Hansen et al., 2017; IPCC, 2018; Mascia et al.,
2018; TPCC, 2023). Voluntary carbon offsets (VCOs), which reduce carbon emissions or
remove atmospheric carbon, have emerged as part of a combination of approaches to help
address climate change (Kauppi et al., 2001). However, several authors claim adoption of
VCOs, for example by universities, governments, individuals or businesses, deters adoption
of other carbon mitigation actions (Canzi, 2006; Anderson, 2012), while others claim the
opposite (Reynolds, 2014), leading to confusion which may itself stall climate mitigation

(Jebari et al., 2021).
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Voluntary carbon offsets (VCOs) are certificates relating to one metric tonne of carbon
dioxide (1IMTCO,) emissions that are either reduced, for example through forest protection or
renewable energy generation; or removed from the atmosphere, for example through
afforestation (Broekhoft et al., 2019). Projects creating VCOs can be certified, for example
through Gold Standard (Gold-Standard, 2019), to ensure high environmental and ethical
standards of VCOs. I define the term VCO as including carbon credits (Woo et al., 2021) but
not Renewable Energy Certificates (see Appendix 4.1 for more detail). Guidance on buying
high-quality, ethical VCOs within a mitigation hierarchy that prioritises emissions reductions
before offsets is provided by VCO certification bodies and retailers including Climate
Neutral Now (UNFCCC, 2022), government bodies such as UK’s Carbon Trust (Ceppi,
2006), and sector-specific bodies such as Second Nature and the Environmental Association
of Universities and Colleges (EAUC) for academic institutions (Adair, 2016; Mitchell-Larson
et al., 2020).

VCO retailers, accreditation bodies and associated literature consistently specify that
VCOs sit at the bottom of the carbon mitigation hierarchy that starts with measure, then
reduce, then offset (Adair, 2016; Gold-Standard, 2019; CNN, 2022). Elsewhere, VCOs are
recommended only as a transition technology; to achieve net negative emissions; or be
reserved for hard-to-avoid emissions (Malay et al., 2014; Allen et al., 2020; Mitchell-Larson
et al., 2020). This is consistent with long-standing regulations on environmental protection
and restoration, and prevention and remediation of wastes and pollution. For example, EU
directives regulating environmental impacts on people, the environment, including climate,
include a mitigation hierarchy: avoid, reduce, remedy (e.g., through restoration or offsets),

then compensate impacted communities (EU, 2011; Wathern, 1992).

Further, UK policies require that waste and pollution be reduced to as low as reasonably
practicable (ALARP) (Burgman, 2005; Pike et al., 2020)using the best practicable
environmental options (BPEO) (Lewis, 1988). More widely, the long-standing ‘polluter pays
principle’ requires polluters to reduce and remedy their wastes and pollution, and pay
compensation for damages, bearing the costs themselves (EU, 2004; de Sadeleer, 2015).
Therefore, current conditions can be considered to require carbon emissions to be addressed
first by avoiding and reducing carbon emissions to as low as reasonably practicable, then

remedying and compensating for damages.
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Despite this policy and legal context, concern exists that adopting VCOs may degrade
action to reduce carbon emissions by polluters and hinder emissions reductions, possibly via
moral hazard (Canzi, 2006; Anderson, 2012; Giinther et al., 2020). Moral hazard is an
insurance industry concept, with wide-ranging interpretations and uses, but generally
describes the hidden effect on individuals whereby insurance removes incentives to reduce
associated risks to the individual (Rowell & Connelly, 2012). The concept spread beyond
insurance, economics and individuals, to organisational behaviours and carbon
management (Jebari et al., 2021) and was appropriated as a populist pejorative term (Rowell
& Connelly, 2012). However the term “moral hazard” is considered a “misnomer” in the
context of VCOs, as the decision to pollute and offset reside with the same agent (Wagner &
Zizzamia, 2022). Applying moral hazard to VCO adoption assumes VCOs are substituted for
other carbon mitigation measures rather than being additional. However, climate mitigation
literature indicates that adoption of clusters of carbon reduction and removal technologies

and solutions will be required (Pacala & Socolow, 2004; Ceppi, 2006; IPCC, 2018).

Claims of mitigation deterrence (e.g., via moral hazard) from adopting VCOs have been
made without supporting data (e.g., Canzi, 2006; Anderson, 2012; Koberstein & Applegate,
2021). However, some have suggested that claims of mitigation deterrence may themselves
reduce climate mitigation action (Jebari et al., 2021). Others claim that adopting technologies
to remove CO; from the atmosphere, which could overlap with VCOs, may increase adoption
of other mitigation efforts (Reynolds, 2014). This is consistent with diffusion theory — which
suggests that adoption of one innovation (technology, idea or behaviour perceived as new by
adopters) may trigger co-adoption of a cluster of associated innovations, increasing adoption
outcomes (Rogers, 2003 p249). Associated innovations are understood by adopters as
mutually-supportive and inter-dependent (Carmichael et al., 2021). Therefore, VCOs provide
an ideal case study to examine whether these initiatives are adopted instead of other
initiatives to mitigate climate change, or co-adopted in clusters with climate mitigation
initiatives.

The seemingly opposing views may not be mutually exclusive, and other psychological or
sociological processes may influence behaviour. Moral licensing for example seems
plausible, whereby adoption of one pro-environmental behaviour decreases the likelithood of
subsequent pro-environmental behaviours (Gholamzadehmir et al., 2019). Experiments found

that individuals learning about carbon offsets reduced support for carbon mitigation measures
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in one study (Campbell-Arvai et al., 2017), and caused rebound behaviours in another, but
that the rebound effect was corrected by information about the possibility of rebound effects
(Glinther et al., 2020). This self-correction is unsurprising given that individuals have strong
preferences to remain consistent with their self-image, goals, and prior behaviours (Locke &
Latham, 2019). However, individuals’ ‘preference for consistency’ is not universally equal
which leads to variability in outcomes (Guadagno et al., 2001; Brown, Asher, & Cialdini,
2005). Consistency over time is highly valued in organisations to help brand recognition
(Beverland, Wilner, & Micheli, 2015), and many use targets and theories of change to set,
monitor and evaluate intended outcomes (e.g., Hestres, 2015; Arensman, van Waegeningh, &
van Wessel, 2018; Salazar, Mills, & Verissimo, 2019). However, research into the effects of
organisations adopting VCOs on other carbon management strategies is currently lacking.

With opposing claims and theories, variability in behavioural responses, and a paucity of
empirical research, the question of whether adoption of VCOs causes mitigation deterrence
remains understudied (Markusson et al., 2018). Therefore, this research examines three
questions: do adopters and non-adopters of VCOs differ in their: 1. characteristics (carbon
management priorities, policies and practices), 2. carbon management practices and changes
over time; and 3. carbon footprints and changes over time.

Universities make a useful study population as they are influential leaders in climate
action (Barron et al., 2021) and have large carbon footprints (Mitchell-Larson et al., 2020),
with impacts beyond their organisations. Additionally, many universities have carbon
management and reduction strategies and net zero targets (Chadwick, 2016; Idundun,
Hursthouse, & McLellan, 2021) a date by which they aim to balance carbon emissions with
equivalent carbon removals or off-setting (Thomson et al., 2021) and make their carbon
emissions data publicly available (HESA, 2021; Second-Nature, 2021). Some universities
have adopted carbon offsets, providing guidance on the process (Allen et al., 2020) while
others have rejected carbon offset adoption (Anderson, 2012) providing data for both
adopters and non-adopters required for this study. I emphasise this study population may not
reflect wider society or other organisations, as customer-oriented organisations, that are
obliged to publicly report their data may act differently to industrial-based companies
(Kotchen & Moon, 2012). Therefore, 1 limit interpretation of the results to the study

population and recommend that research into other populations is undertaken.
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4.2 Methods

The first step was to develop a survey instrument that would answer the three research
questions above. To do this, I identified factors that I hypothesised may relate to the adoption
of VCOs that could be measured and analysed to answer the research questions herein
(Figure 4.1, with more detail in S2.7). The factors in Figure 4.1 were selected from literature
on carbon management in universities (Malay et al., 2014; Tang & Luo, 2014; Chadwick,
2016; Allen et al., 2020; UNEP, 2020; Idundun et al., 2021); carbon management reporting
platforms (HESA, STARS and Second Nature), and discussions with existing environmental
managers in UK and USA universities.

Characteristics of innovations, potential adopters, and the context in which they interact
can affect adoption of innovations (Rogers, 2003; Simin & Jankovi¢, 2014; Kuehne, 2017;
Balas et al., 2018; Dearing et al., 2018; Romero de Diego et al., 2021). Therefore, to answer
the research questions in turn, I tested whether universities’ characteristics (including
institution size, carbon management priorities, number of environmental policies and net zero
target dates), related to the number of carbon management practices adopted, carbon
emissions, and changes over time. I tested for differences in these attributes listed between
adopters and non-adopters of VCOs. I also tested for relationships between the

characteristics, practices and outcomes regardless of adoption status.

Priorities in managing Voluntary carbon Average carbon
carbon emissions offset adoption status emissions
Number of environmental Carbon management Average carbon
policies practices intensity
Net T Change in number of % change in carbon
et zero target date : ; Y
8 practices over time emissions/year

FIGURE 4.1 An illustration of the main factors hypothesised in this study that may relate to the
adoption of VCOs in universities. This includes universities’ characteristics (pale blue), carbon
management practices adopted (green), and carbon emissions (red).

Sample strategy
The sample strategy was limited a priori to universities in the UK and North America that are
subscribed to sustainable education platforms such as EAUC in the UK and Second Nature in

the USA. This minimised variability in the sample, as factors such as cultural norms, pro-
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environmental attitudes, and internal capacity to consider environmental issues can influence
adoption decisions (Rogers, 2003). I also limited the study temporally, to data from 2009 to
2020, to capture the most reliable carbon emissions data. This period pre-dated policies by
funders that require carbon emissions from grant-related travel to be offset (e.g., Wellcome,
2022). This policy will turn the adoption decision of organisations in receipt of Wellcome
funding from voluntary to compulsory, which follows a different adoption process (Rogers,
2003, p. 29).

Ethics approval was granted by Imperial College London (SETREC 211C6610) and
sampling was undertaken during summer of 2022 through a voluntary e-survey sent to
environmental or estate managers. EAUC distributed the survey to UK university members,
comprising 60% of UK universities. I emailed over 500 USA universities on the Second
Nature and STARs databases (covering 10% and 20% of USA degree-awarding universities
respectively). I posted the survey on USA “green schools™ Listserv and the Association for
the Advancement of Sustainability in Higher Education (AASHE) advertised the survey to its
members. [ reached a small number of Canadian universities incidentally. Of the universities
who responded, one representative from each university consented to and completed one

survey.

Survey

The survey was tested amongst the study population for consistent interpretation and to
balance the effort of completing the survey with the adequacy of data gathered. Definitions
were provided on page one of the survey to clarify distinctions between VCO that were
counted in the survey and compulsory purchases of Certified Emissions Reductions (CERs),
Renewable Energy Certificates (RECs) and green energy tariffs, which did not count as
VCOs. Respondents completed a series of multiple-choice and matrix questions, where
response options were automatically randomised. Open-box options provided opportunities
for respondents to provide greater details about their decision-making choices. The survey
measured three sets of variables:

1. universities’ characteristics, including adoption status; carbon management priorities,
environmental policies and net zero targets;

2. carbon management practices in 2010 and 2020, such as purchasing renewable energy, and
policies to reduce carbon from food or travel; and

3. gross carbon emissions from 2009 to 2019 (excluding carbon offsets).
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Carbon data provided in the survey were augmented and quality-checked against UK
Higher Education Statistics Agency (HESA) and Second Nature databases (HESA, 2021;
Second-Nature, 2021). In line with the United Nations Framework Convention on Climate
Change (UNFCCC), universities report carbon in three ‘scopes’: scope 1 (direct emissions
from owned or controlled sources), scope 2 (indirect emissions from the generation of
purchased electricity, steam, heating and cooling) and scope 3 emissions (all other indirect
emissions, e.g., from business travel and food) (Appendix 4.11) (Ranganathan et al., 2015).
This research is limited to scope 1 and 2 emissions, as scope 3 emissions were not reported
adequately. Universities use location-based carbon accounting method which does not
account for renewable electricity generated onsite sold to the grid, or purchase of renewable
electricity, whereas deductions for these are permitted with the market-based carbon
accounting (Sotos, 2015). Universities report only gross carbon emissions, excluding carbon

offsets.

Analysis
Data from 106 universities were received and quality checked, and ten were removed from
the sample due to incompleteness or failure to meet criteria set a priori, such as affiliation
with a sustainability organisation. Data and code can be accessed online
(https://doi.org/10.5281/zenodo.7023154). The final sample analysed (n = 96) included
adopters (n = 34) and non-adopters (n = 62) of VCOs. Responses were split across the UK (n
= 36), USA (n = 58) and Canada (n = 2). To test whether data from differing nations for
adopters and non-adopters could be amalgamated, I tested for associations between adoption
status and national context and found no significant association (Chi-square 0.595, p = 0.440,
n = 96). Therefore, further analysis was completed using adopters and non-adopters as a
binary predictor variable, regardless of nation. To check for bias in the survey population, I
compared the proportion of VCO adopters (those adopting VCOs) amongst USA survey
respondents (34%) with the Second Nature database for USA universities invited to respond
(14%). This indicates self-selection bias, possibly due to the voluntary nature of the survey
(Robinson, 2013), therefore I limited interpretation of the analysis to the sample and avoided
generalisations.

Descriptive analyses provided overall themes and patterns that compared adopters with
non-adopters. I explored normality of distribution and homogeneity of variance in the data

and applied non-parametric tests accordingly in SPSS v25. I used Chi-square and Fisher’s
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Exact test to test for associations between categorical nominal variables, including adoption
status and carbon management priorities. I used Welch tests to compare the number of
policies, number of practices and the carbon emissions between adopters and non-adopters.

I used repeated measures ANOVA to test firstly whether the number of carbon
management practices, and secondly, carbon emissions, changed between 2010 and 2020. I
also tested whether differences over time differed between adopters and similarly matched
non-adopters (based on location, size and carbon emissions), with post-hoc G*Power
analyses to test confidence levels in the results. I used regressions to test the rates of changes
in carbon emissions, and adoption of carbon offsets over time. I used Spearman’s Rho to
analyse correlations between how early net zero target dates were (number of years ahead of
mandatory 2050 dates for net zero), number of policies and practices, and carbon outcomes,
to asses interactions between variables (Motawa & Oladokun, 2015). Finally, I coded
qualitative data from open-box questions for content analysis, to understand the direction of

correlations and gain a deeper understanding of responses.

4.3 Results

Overall, adopters of VCOs had earlier net zero target dates and undertook more carbon
management practices, than non-adopters. Equivalent or greater emissions reductions were
achieved by VCO adopters than non-adopters on the metrics tested. Greater emissions
reductions correlated with earlier net-zero target dates and number of carbon management
policies and carbon management practices.

Carbon offsets were adopted by the universities studied at an increasing rate over time
(Figure 4.2), particularly in the UK (Appendix 4.2). Adopters (n = 34) were classified as
those who had purchased offsets (n = 16), those who had agreed and planned to purchase
offsets (n = 9) and those who had funded or agreed to fund equivalent activities to offset
carbon emissions (n = 9) (Appendix 4.3). The reasons given for adopting VCOs included:
addressing emissions that cannot be avoided yet e.g., travel (32%), and to achieve their net
zero targets (21%). None said they had adopted VCOs to set earlier net zero target dates.
VCOs were also adopted to show leadership; and to support overseas development (such as

through cook-stoves), justice and social benefits to others.
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FIGURE 4.2  Cumulative number of universities who adopted voluntary carbon offsets over time, with
exponential regression line shown (linear regression, y = 1.3926x -2794.5, R2 = 0.84331) (n = 28).
Non-adopters (n = 62) were classified as those who were undecided (n = 53), those who

identified as non-adopters in open-box questions (n = 5) and those who rejected carbon
offsets (n = 4) (Appendix 4.3). Some universities who had not decided whether to adopt
VCOs reported that funding was a limiting factor, while others reported their current focus
was on reducing emissions and purchasing RECs which are not classified here as carbon
offsets. Reasons given for rejecting VCOs were: cost; to focus on reductions; and one held a
“scientific belief that they do not deliver all that is promised and are a distraction”.
Addressing the first research question, carbon management characteristics and emissions
of universities studied were similar between adopters and non-adopters on seven of ten
variables tested (Figure 4.3 and Table 4.1). Additionally, analysis of the survey results
(Appendix 4.1, question 7, and S2.7) showed priorities in tackling carbon emissions were not
significantly different between groups (Fisher’s Exact test, p = 0.412). Most respondents
prioritized reducing emissions (71%), while none prioritized offsetting emissions alone,
although some prioritized both (29%) (Appendix 4.4). When asked to explain carbon
management priorities, 19% of those who replied (n = 85) mentioned reducing emissions
saves money, or funds were not available to purchase VCOs. Both adopters and non-adopters
expressed concern about the efficacy of VCOs, but even some non-adopters rated both offsets
and emission reductions as priorities, stating VCOs are useful for emissions where reductions

were not possible, for example, from travel.
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FIGURE 4.3 Attributes of adopters (light grey) and non-adopters (dark blue) of voluntary carbon
offsets. Only four of ten attributes tested using Welch tests show significant differences between
adopters and non-adopters at the 95% level (*). Figure 4.3a) shows the mean frequency results for
each attribute and 3b) shows mean carbon emissions in metric tonnes of CO,-equivalent (MT COz) and
mean carbon Intensity (MTCO2/full-time equivalent student) and how these change over time. The full
set of results for all attributes tested is shown in Table 4.1 below.

The number of policies to manage carbon emissions, including accreditation, dedicated
staffing, and carbon reduction plans (Appendix 4.5), was not significantly different between
adopters and non-adopters of VCO (Welch statistic 0.792, dfl, p = 0.376), nor did it relate to
institution size (number of full-time equivalent students) (Welch statistic 48.264, dfl, p =
0.338). However, the detail of one of the policies did differ significantly between groups.
Target dates for achieving net zero for scope 1 and 2 emissions were significantly earlier for
adopters than non-adopters (Welch statistic 52.352, df = 1, p = 0.022) (Appendix 4.6). Two
adopters had reached net zero by 2018, and another aimed for “absolute zero” (zero carbon
emissions, rather than compensating for emissions with offsets) for scope 1 and 2 emissions
by 2048. Net zero targets for scope 3 emissions were reported by some adopters and non-
adopters (61% and 64% respectively). Only three respondents reported policies to achieve net
negative emissions (carbon removal or offsetting of more than emitted), one VCO adopter
and two non-adopters — one of which rejected VCO adoption. The strongest difference
between groups was that adopters reported gross scope 1 and 2 carbon data for a longer time

than did non-adopters (Welch statistic 7.103, df1, p = 0.009).
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TABLE 4.1 Characteristics, practices and outcomes of adopters (n = 34) and non-adopters (n = 62) of
voluntary carbon offsets for attributes encompassing respondents’ (a) characteristics and practices to
mitigate carbon emissions, and (b) outcomes in terms of carbon emissions. Significant Welch test
results are indicated by * for p <0.05, and ** for p <0.01.

Adopters Non-adopters Equality of Means

(n=34) (n=62) (Welch test)

mean st. error Mean st. error Statistic  dft  df2 Pqq
(a)
Policies on
environmental management 3.029 0.116 2869  0.111 0792 1 83315 0.376
* Net zero target date 11.552 1.814 16.706  1.203 5.606 1 52352 0.022
Size (thousand students) 19.440  2.903 16.327 1.380 |0.938 1 48264 0.338
** Data quality (years) 10.559  0.240 9661 0237 |[7.103 1  85.041 0.009
* Practices in 2010
to manage CO: 4265 0.339 3371 0250 4509 1 67.890 0.037
* Practices in 2020
to manage CO: 7.382  0.378 6.290 0.265 |5608 1 64889 0.021
Change in practices
over time 3.118  0.355 2919 0273 |019% 1 70.326 0.660
(b)
Carbon emissions (mean 7470  16.96 6492 1330 (0196 1 71467 0.659
gross annual MTCOy)
Carbon Intensity
(mean MTCO./FTE) 3.651  0.440 4476 1.068 |0510 1 79.243 0477
Annual change in Cl (%) -2407  0.583 -3.067 0362 0927 1 58612 0.340
Annual change in CO> (%) -2.623  0.417 2584 0340 |0.005 1 73865 0.942

Addressing the second research question, the number of practices to manage carbon
emissions and climate change, including purchasing or generating renewable electricity, and
reducing carbon-intensive foods available onsite (Appendix 4.7), was significantly greater for
VCO adopters than non-adopters, in both 2010 and 2020 (Welch test 4.509, p = 0.037 and
5.608, p = 0.021 respectively, n = 96). The number of practices increased between 2010 and
2020 significantly for both groups (Wilcoxon Ranked test -8.068, p = <0.001), and the
increase was not significantly different between groups (Welch test 0.196, p = 0.660, n = 96)
(Table 4.2, Appendix 4.8). Analysis of respondents with an adoption date between 2010 and
2020 (n = 10), compared with a group of matched non-adopters (n = 10), also found
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significant increases in practices for both groups over time, using repeated measures ANOVA
(Wilk’s Lambda 0.476, p = <0.001; within-subjects effects 52.90, p = <0.001). The G*Power
(Faul, 2007) was adequate for this within-subject test (96% chance of correctly rejecting the
null hypothesis). Between-subjects effects for adopters and non-adopters were not significant
(Type III sums of Squares 14.40, p = 0.062), indicating no mitigation deterrence post-
adoption of VCOs, although confidence was lower in this result due to sample size.
Considering individual practices separately, I found adopters of VCOs had the greatest
adoption of energy efficiency (94%), followed by energy-saving practices (91%) in 2010,
rising to close to 100% in 2020. These two practices were also the most prevalent practices
for non-adopters, but less so, with greater room for growth over the decade with <80%
adoption in 2010, and >95% in 2020 for both practices. Purchase of RECs and generation of
renewable electricity was far greater amongst VCO adopters than non-adopters, and rose in
both groups over the decade, particularly amongst non-adopters. The largest increase in
practices by adopters involved reducing emissions from food (Table 4.2, Appendix 4.7).
These different practices affect scope 1, 2 and 3 carbon emissions reported by universities
differently. Therefore, I categorised practices into three groups (Table 4.2):
A, those affecting scope 1&2 emissions that are counted in location-based accounting;
B, those affecting scope 1&2 emissions but not counted in location-based accounting;
C, those affecting scope 3 emissions and not counted in carbon emissions reports.
Appendix 4.7 shows that adopters increased group B carbon management practices, which
reduce emissions that are not counted, more than did non-adopters. Whereas non-adopters
increased group A carbon management practices that reduce emissions which are counted,
more than did adopters. However, the differences are not significant with this sample size and

variability (Welch test 3.203, p = 0.079; 0.057, p = 0.812; 1.916, p =0.170 respectively).
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TABLE 4.2 Practices to manage carbon emissions and climate change undertaken by adopters and
non-adopters of VCO in 2010 and 2020 (%) classified into 3 carbon emission groups: A, those
affecting scope 1&2 emissions which are counted in location-based accounting; B, those affecting
scope 1&2 emissions but are not counted; and C, those affecting scope 3 emissions and are not
counted (n/a indicates carbon management strategies which can not be accounted for with current
data). *RECs are Renewable Energy Certificates

Percentage undertaking Change actions
each practice (%) undertaken (%) Group
Non- Non-

Adopters adopters Adopters adopters
Generate renewables- 2010 52.94% 25.81%
Generate renewables- 2020 94.12% 79.03% 41.18% 53.23% n/a
Energy efficiency - 2010 94.12% 79.03%
Energy efficiency - 2020 97.06% 96.77% 2.94% 17.74% A
Space efficiency - 2010 35.29% 35.48%
Space efficiency - 2020 70.59% 64.52% 35.29% 29.03% A
Energy-saving - 2010 91.18% 77.42%
Energy-saving - 2020 97.06% 96.77% 5.88% 19.35% A
Purchase renewables - 2010 32.35% 22.58%
Purchase renewables - 2020 73.53% 62.90% 41.18% 40.32% B
Purchase RECs* - 2010 41.18% 14.52%
Purchase RECs* - 2020 67.65% 37.10% 26.47% 22.58% B
Travel - 2010 14.71% 19.35%
Travel - 2020 47.06% 35.48% 32.35% 16.13% C
Food - 2010 11.76% 4.84%
Food - 2020 55.88% 43.55% 44.12% 38.71% C
Supply-chains - 2010 5.88% 4.84%
Supply-chains - 2020 41.18% 29.03% 35.29% 24.19% C

Addressing the third research question, gross carbon emissions and carbon intensity (scope
1 and 2 without accounting for carbon offsetting) averaged over the decade studied were not
significantly different between adopters and non-adopters (Welch test, 0.196, p = 0.659 and
0.510, p = 0.477 respectively) (Table 4.1). Also, there were no significant differences
between adopters and non-adopters in annual percentage change in gross CO2 emissions
(Welch statistic 0.005, p = 0.942); or carbon intensity (Welch statistic 0.927, p = 0.340)

averaged over the decade.
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However, regression analysis showed that adopters reduced gross CO2 emissions
significantly over time (Spearman’s Rho, -0.745, p = 0.008), while non-adopters did not
(Spearman’s Rho, -0.591, p = 0.056) (Figure 4.4, Appendix 4.13). Both groups reduced
carbon intensity (CO2 emissions per full-time equivalent student) as a percentage each year of
the year before significantly over time (Spearman’s Rho, -0.797, p = 0.002 and -0.645, p =
0.032 respectively). However, as universities report gross location-based emissions,
reductions in emissions may be even greater if measured using market-based accounting,
especially for adopters of VCOs, based on their greater co-adoption of carbon management

practices described above (Table 4.2).
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FIGURE 4.4 Mean annual carbon emissions and carbon intensity from 2009 to 2019 for adopters (n =
34) and non-adopters (n = 62) of voluntary carbon offsets. Figure 4.4a) illustrates carbon emissions in
metric tonnes (MT) of gross scope 1 and 2 CO.-equivalent (COz), which adopters reduced significantly
over time (Spearman’s Rho, -0.745, p = 0.008) while non-adopters did not (Spearman’s Rho, -0.591, p
= 0.056). Figure 4.4b) carbon intensity (CI) illustrates MTCO, per full-time equivalent student (FTE).
Both adopters and non-adopters reduced carbon intensity significantly over time (Spearman’s Rho, -
0.797, p = 0.002 and -0.645, p = 0.032 respectively).
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I found country-level differences in the characteristics of the universities studied in the UK
and USA and their carbon emissions (Appendix 4.14). For example, UK universities held
more policies and reported data for longer than did USA respondents (Welch tests 21.680, p
<0.001; and 94.003, p <0.001 respectively). UK and USA respondents did not undertake a
significantly different number of practices to manage their carbon in 2010. However, UK
respondents showed a greater increase in the number of practices over the decade and
undertook more practices to manage carbon emissions in 2020 than USA respondents (Welch
tests 0.004, p = 0.952; 22.362, p = <0.001; and 23.120, p = <0.001 respectively). The mean
carbon emissions of UK respondents were significantly lower than their USA counterparts,
and UK respondents achieved a greater annual percentage decrease in carbon intensity and
gross CO; over the decade measured (Welch tests 17.075, p = <0.001; 14.898, p = <0.001;
and 8.870, p = 0.004 respectively). Carbon emissions are influenced by carbon intensity of
electricity supplied via the grid, which varies spatially and temporally, and generally declined
over the decade studied (de Chalendar, Taggart, & Benson, 2019; Risner & Sutherland, 2021)
(Appendix 4.10). The proportion of adopters to non-adopters did not differ significantly
between nations (Chi-square value 0.797, p = 0.372, n94), neither did net zero target dates, or
university size (Welch test 2.842, p = 0.96; and 1.932, p = 0.168 respectively).

Although adoption status was not significantly related to reductions on most carbon
emissions metrics tested, other variables were, including net zero target date and number of
carbon management practices in 2020 (Figure 4.1, Table 4.3). Across the whole sample (n =
96), the greatest number of significant Spearman’s Rho correlations arose from the number of
policies held by universities. The number of policies correlated positively with the number of
practices taken in 2010 (Spearman’s Rho coefficient (coef.) 0.224, p = 0.029) and in 2020
(coef. 0.463, p = <0.001) (Figure 4.5), and the increase over time (coef. 0.254, p = 0.013)
(Table 4.3, Figure 4.5). The number of policies also positively correlated with number of
years carbon emissions were reported (coef. 0.270, p = 0.008). Number of policies correlated
with lower average carbon intensity (coef. -0.337, p = 0.001), and greater reductions in both
CO; emissions and carbon intensity over time (Figure 4.5) (coef. -0.275, p = 0.007, and coef.
-0.344, p = 0.001 respectively).

Earlier net zero target dates correlated with lower mean gross CO, emissions (Table 4.3)
but not mean carbon intensity (coef. -0.260, p = 0.020, and coef. -0.219, p = 0.051
respectively). Earlier net zero target dates also correlated significantly with greater annual

percentage reductions in CO; emissions (coef. -0.252 p = 0.024) (Table 4.3, Figure 4.5b).
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Although cause and effect are not experimentally tested, open-box question responses
indicated directionality, for example, an adopter with a net zero target date of 2030
explained: “We see it as the responsibility of wealthy institutions and countries to make
material reductions in CO; emissions. It is unsustainable for us to "buy our way” to
reduction. Further, we believe that our students have come to understand the difference and

expect us to meet a higher standard.”

TABLE 4.3 Correlations between different attributes of both adopters and non-adopter respondents
combined (n = 96) indicating that the number of policies and practices are correlated significantly with
each other and with carbon emissions outcomes using Spearman’s Rho correlation in SPSS (2-tailed).
Blue shading indicates significant positive correlations; orange indicates significant negative
correlations; and white indicates non-significant results at 95% level.

Spearman's Rho Net zero Size Mean o %
pCorreIation date Data Practices Practices Practices Mean (mean carbon change change
Cosfficients earliness  span 2010 2020 (change)  CO2 FTE) inten-  inCO2 in Cl
($1&2) sity (CI) ~ peryr  peryr
Policies (sum) 0.028 .270" 224 463" 254" 0177  0.023  -337" -275"  -344"
Net zero date . . :
carliness ($162) 0.095 0.055 230 0.143  -260 0114 0219  -252° -0.185
Data (span) 0.054 0.193 0.156 -0.162 0.047  -245  -278" -0.185
Practices 2010 465 0.017 0.073 -0.024 -0.165 -0.116
Practices 2020 -0.102 0104  -243°  -354"  -380"
Practices 0184 0015 -255 -214°  -262"
(change)
Mean CO2 763" .306" 230
Size (mean FTE) 0.152 0.094  -0.003
Mean carbon & =
intensity (Cl) 3257403
% change in CO2 768"
per yr

**Correlation is significant at the 0.01 level. *Correlation is significant at the 0.05 level.

Greater numbers of practices to manage carbon emissions in 2020 correlated with greater
reductions in carbon emissions on all metrics, as did increases in practices between 2010 and
2020 (Figure 4.5). Although causation is not proven by the correlations found here alone,
universities with earlier net zero policies or greater than average number of environmental

policies, also undertook more carbon management practices and achieved significantly
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greater emissions reductions than average across the study sample. In the UK, these emission

reductions were also greater than that achieved by the national grid (Appendix 4.10).
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FIGURE 4.5 Correlations between attributes of the universities sampled and their carbon emissions
for all survey respondents (n = 96) to illustrate a selection of significant Spearman’s Rho correlations
(Table 4.3), including between (a) number of environmental policies held by universities (not including a
policy to offset carbon emissions) and number of practical actions taken in 2020 (p = <0.001); (b) net
zero target date and % change in COolyear (p = 0.024); (c) number of policies in 2020 and mean
carbon intensity (p = 0.001); and (d) changes in the number of practical actions and % change in
carbon intensity/year (p = 0.010).

4.4 Discussion

Voluntary carbon offsets have been developed to help reduce emissions and remove carbon
from the atmosphere, for example through renewable energy provision and afforestation.
However, multiple differing views exist about the impacts of adopting VCOs on adoption of
other mitigation measures, and consequently on carbon emissions (e.g., Anderson, 2012;
Reynolds, 2014; Markusson et al., 2018; Jebari et al., 2021). Given net negative emissions
are necessary to minimise climate change and net zero targets are widespread, some carbon

removal with durable storage is required (Jebari et al., 2021; IPCC, 2023), which could
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involve carbon removal-based VCOs. Additionally, polluters should pay clean-up costs and
compensate for damages from carbon emissions under the polluter pays principle (Jebari et
al., 2021; TPCC, 2023). Yet, possible ‘mitigation deterrence’ from adopting VCOs remains
concerning and understudied (Markusson, McLaren, & Tyfield, 2018).

I compared carbon management priorities, policies, practices and emissions of universities
that did and didn’t adopt VCOs. The finding here that both adopters and non-adopters
prioritised emissions reductions rather than offsets is consistent with mitigation hierarchies in
laws, literature, and advice from governments, funders, VCO accreditors and retailers (Tilton,
2016; Snyder, 2020). Further, researchers have proposed that VCO should sit within a
mitigation hierarchy that includes carbon emissions reductions to as low as reasonably
practical (ALARP) using the best practicable environmental options (BPEO), with ethical
considerations and support of the UN Sustainable Development Goals (Mitchell-Larson et al.,
2020). ALARP and BPEO are long-standing environmental protection and pollution
management practices (Lewis, 1988; Burgman, 2005; Pike et al., 2020), consistent with
environmental pollution and risk management (EU, 2004). However, protocols and guidance
for reducing carbon emissions to ALARP using BPEO are lacking and warrant further
research, as decarbonisation should be prioritized over offsetting (Barron et al., 2021).

I found adopters of VCOs reported carbon data for longer, had earlier net zero target
dates, and undertook more practical actions to manage carbon emissions in both 2010 and
2020 than did non-adopters. The increase in practical actions over the decade studied was
similar for both groups. Mean carbon emissions, carbon intensity, and emissions reductions
over time were similar between adopters and non-adopters, in fact, greater for VCO adopters
on one metric. These results, therefore, do not support claims that adoption of VCOs causes
mitigation deterrence (Canzi, 2006; Anderson, 2012; Koberstein et al., 2021). Rather, co-
adoption of carbon management technologies including VCOs was found, as VCO adopters
undertook significantly more carbon management actions consistent with literature describing
adoption of mutually re-enforcing technology clusters (Rogers, 2003, p. 249; Reynolds, 2014;
Carmichael et al., 2021).

One explanatory factor may be that adopters described adoption of VCOs in terms relating
to pro-social and pro-environmental behaviours, which may protect against moral licensing in
some cases (Steg & Vlek, 2009; Wittek & Bekkers, 2015) which may protect against moral
licensing in some cases (Gholamzadehmir et al., 2019). Additionally, VCOs create financial

costs to adopters that internalise the externalities of carbon emissions to some extent (Kuhn
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& Uler, 2019), which is the opposite of moral hazard where costs and risks are placed onto
others. The implication, therefore, is that, amongst the study sample, the adoption of VCOs
follows the polluter pays principle (Munir, 2013), which is consistent with academic
recommendations (Snyder, 2020; Ibanitoru, 2021) and environmental law, where polluters
have a duty to reduce pollution and pay for clean-up costs and damages (EU, 2004; de
Sadeleer, 2015). Conversely, the concept of moral hazard by definition of placing risks and
costs onto others (Rowell & Connelly, 2012) can be extended to releasing carbon pollution
and not paying for this pollution to be removed or compensating those impacted.

Universities currently report location-based carbon accounts, rather than market-based
accounts (Sotos, 2015), which can influence perceived carbon emissions reductions and
misinform decision-makers (Thomson et al., 2021). I found certain carbon management
activities that are not counted in location-based accounting were undertaken more by VCO
adopters than non-adopters. Thus, there may be systematic under-reporting of emissions
reductions, particularly amongst VCO adopters, that may be captured with market-based
reporting. This is reminiscent of agricultural life-cycle analysis, water foot-printing, and feed
conversion efficiency methods where changing methods and metrics can reverse the direction
of the results (Gerbens-Leenes, Mekonnen, & Hoekstra, 2011; Wilkinson, 2011; Yang,
2017).

The results in this study show that greater numbers of policies and earlier net zero targets,
correlate with higher numbers of carbon management practices and significantly greater
emissions reductions. While this does not prove causation, the results are consistent with
theories of change underpinning many advocacy and campaign strategies (Hestres, 2015;
Arensman et al., 2018; Salazar et al., 2019). Literature also indicates that policies and targets
increase adoption of practices with intended outcomes (Rogers, 2003; Locke et al., 2019). I
emphasise however, that the results herein relate to the study population of universities, i.e.
organisations with formal processes for setting targets, monitoring and evaluating, which act
differently to industrial-oriented companies that are less consumer-facing and do not publicly
report environmental performance (Kotchen et al., 2012). Therefore, these results cannot be

generalised to individuals or other types of organisations.
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Limitations and future research

The study population here has been constrained to universities that are affiliated with a
national environmental network, and carbon data prior to the Wellcome Trust’s policy
requiring universities in receipt of their funding to offset associated carbon emissions.
Additionally, the e-survey was voluntary, which is central to ethical good practice but
plausibly opens it to self-selection bias (Robinson, 2013). Consequently, I have not
generalised the results beyond the survey sample and further research including longitudinal
studies and research into other sectors and individuals is warranted. Finally, further research
into the views of non-adopters who actively rejected VCOs would be useful, for example to
help understand how they plan to meet net zero targets, including net-negative emissions

targets.

4. 5 Conclusions

Amongst universities studied, I found adopters of VCOs measured their carbon emissions
sooner and had earlier net-zero target dates than non-adopters. I also found greater co-
adoption of carbon management practices amongst VCO adopters, consistent with diffusion
theory that predicts co-adoption of mutually reinforcing clusters of initiatives. I found
variables such as the policies and practices of universities correlated with carbon emission
reductions, and adopters reduced their carbon emissions over time to a similar degree to non-
adopters. Therefore, these results combined suggest that mitigation deterrence, moral hazard,
and moral licensing were not found among the universities I studied that adopted VCOs.
Rather, I found co-adoption of carbon management initiatives that delivered intended
outcomes, inline with diffusion theory.

However, 1 conclude that key principles and practices in pollution management are
lacking in carbon management and work is needed to apply the polluter pays principle to
carbon management, and develop protocols to reduce carbon pollution to as low as
reasonably practicable (ALARP) using best practicable environmental options (BPEO), in
line with other environmental pollution management and reduce the risks of mitigation

deterrence beyond the university sector.
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S. TURNING THE TIDE: THESIS DISCUSSION

“When the missionaries arrived, the @%’mm had the land and the missionaries had the
Bible. TT ﬁey muﬂﬁt us how to _pray with our eyes closed, When we cyenecf them, tﬁey

[missionaries] had the land and we [@%’mm] had the Bible.” Jomo Kenyatta & Desmond Tutu.

Abstract

Several social and environmental problems face humanity, which can act cumulatively and
synergistically, creating existential threats to people and the planet. Addressing these
problems is stifled by a lack of understanding of how to design and mobilise sufficient
effective solutions. Therefore, I used diffusion theory to investigate adoption and spread of
Locally Managed Marine Areas (LMMAs) as one type of solution. I also examined co-
adoption of carbon management policies and practices among universities that did and did
not adopt voluntary carbon offsets (VCOs). Both LMMAs and VCOs are considered here to
be ‘conservation initiatives’ as respectively they help conserve coastal environments, and the

climate with benefits for nature, although both serve additional purposes.

The results of my research in Chapter 2 showed that intrinsic values of benevolence
towards future generations motivated adoption of the LMMAs studied, while concern about
conflict was a barrier to adoption. In Chapter 3, I discovered low satisfaction with LMMAs
and identified areas for improvement to increase adopters’ satisfaction and likely spread of
this conservation initiative through positive referrals. In Chapter 4, 1 demonstrated that
adopters of carbon offsets co-adopted more carbon management practices than did non-
adopters. Again, gaps were identified in the methods currently used to manage and report

carbon emissions, and solutions proposed.

In this discussion chapter, I summarise the problems addressed, the research gaps
identified, and the findings of the three research projects undertaken to address these
problems and gaps. I then discuss the implications of my research for the application of
diffusion theory to conservation. Bringing these findings together, I provide a framework and
recommendations for future advancements in conservation research how this can be used in
to improve performance and therefore adoption, spread and co-adoption of effective

conservation initiatives ethically.
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5.1 Summary of research questions and findings

Adoption of LMMAs

Targets for greater adoption of effective conservation and sustainable development initiatives
are increasing (e.g., CBD, 2022; UNEP, 2022; UNGA, 2023a). However, conservation
literature differs in its conclusions about what motivates adoption of conservation initiatives,
particularly whether financial incentives help or hinder adoption of conservation agriculture
(Pannell et al., 2006; Farmer et al., 2011). Empirical research identifying what can help and
hinder the adoption of conservation initiatives is limited (Admiraal et al., 2017). Therefore,
the first research question addressed was: “What influences the adoption of conservation
initiatives?” The case study I used was the adoption of Locally Managed Marine Areas

(LMMAs) in north-eastern Madagascar (Chapter 2).

My analysis found that anticipated benefits to future generations was the strongest positive
influence on LMMA adoption, followed by funding, as found elsewhere (O’Garra, 2009) plus
control over their own resources. Nature conservation was not the key driver for LMMA
adoption in this study. The results herein also support other research that indicates intrinsic
values are important to adopters of conservation (Farmer et al., 2011; Admiraal et al., 2017),
more so than reported in diffusion theory. Therefore, priming intrinsic values may enhance
the adoption and spread of these conservation initiatives. A negative influence on the
adoption of LMMAs was concern about conflict that arose within and between villages
during the adoption-decision. Conflict is not unusual in conservation (Bennett, 2014;
Robertson et al., 2020), consequently, codes of conduct for conservation, and social
protection policies have been recommended (CFS, 2012; Bennett et al., 2017; Knox, 2018;
UNGA, 2018). Newing and Perram (2019) remind conservation organisations of their

responsibility as secondary duty-bearers to do no harm, in line with other industries.

This research contributes several key conclusions to conservation science. My results
support previous studies suggest that benefits to future generations motivates adoption of
LMMAs (Govan, 2009; O’Garra, 2009; Jupiter, et al., 2014). Also that conflict from
conservation initiatives is a concern that needs to be addressed (for ethical reasons as well as
to support the adoption of conservation initiatives) (Bennett et al., 2017; Ban et al., 2019).

And finally, my results are consistent with diffusion theory in that relative advantage played a
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large role in the adoption-decision (Rogers, 1983; Mbaru & Barnes, 2017; Dearing & Cox,
2018; Mascia & Mills, 2018). However, I offer new insights into how diffusion theory may
need to adapt to the adoption of conservation initiatives. I find that the decision whether to
adopt the LMMAss studied was more motivated by values of benevolence and harmony, with
relative advantages to others rather than to the adopter, which supports literature describing
intrinsic values as key drivers of motivating pro-environmental behaviours, such as engaging
with conservation initiatives (Crompton & Kasser, 2010; Farmer et al., 2011; Schultz et al.,

2016; Cetas & Yasue, 2017).

Satisfaction with and likely spread of LMMAs

Diffusion theory describes the spread of innovations as being increased by adopters sharing
positive opinions with their peers about their experiences (Admiraal et al., 2017). Aware of
this, businesses measure customer satisfaction using standardised methods and respond to
maximise growth (Rogers, 2003; Dearing, 2009). However, customer satisfaction is rarely
measured in conservation evaluations (Sun et al., 2013; Sever, 2015). Therefore, the second
research question I addressed was: “What did adopters think of their conservation
initiatives?” using Locally Managed Marine Areas (LMMAs) in north-eastern Madagascar

(Chapter 3) as a case study.

The results identified two attributes with high adopter satisfaction, and four particularly
unsatisfactory attributes, with an overall negative result across all attributes measured. This
result is consistent with the only other study found to use this method in a conservation
evaluation (Agyare et al., 2015), but compares unfavourably to Importance-Performance
Analysis (IPA) studies in other industries (Azzopardi et al., 2013). The Net Promoter Score
(NPS) also returned negative results, which, together with a negative IPA result indicate
likely limits on LMMA spread (Blasberg et al., 2008; Azzopardi et al., 2013; Sun et al., 2013;
Ramirez et al., 2014; Dearing et al., 2018). Furthermore, while the IPA and NPS delivered
negative results, whereas simple averages of the data, a method generally used in
conservation project evaluations (Glew et al., 2012; Gurney et al., 2014; Ahmadia et al.,
2015; Mascia et al., 2017) returned positive results. NPS sets a higher bar for returning
positive results as it only codes ratings of ‘much better’ as positive. NPS discards ‘somewhat
better’ ratings as ‘neutral’ and all other ratings are coded as negative ‘detractors’. Therefore,
where simple averages are used, there may be systematic over-estimates of adopters’

satisfaction with LMMAs and mask opportunities to improve likely spread. Use of customer
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satisfaction research methods is therefore recommended for future conservation evaluations
that would benefit from spread through positive peer-to-peer referrals, and could be

considered as a measure of ethical performance.

This research contributes the following insights to conservation science. First, adopters
were unsatisfied with their conservation initiatives on most attributes tested, which may limit
spread through peer-to-peer referrals. Second, measuring, responding to and avoiding
negative perceptions of impacts on adopters on attributes that matter to them will increase
likely spread of LMMAs, and can help address ethical concerns around the implementation
of conservation initiatives (Greiber, 2009; de Lange, Woodhouse, & Milner-Gulland, 2016;
Bennett et al., 2017a; Newing et al., 2019). I demonstrated that customer satisfaction methods
can be used in conservation evaluations and can generate important insights into people’s

perceptions of conservation initiatives.

From this research, I recommend impact assessments be required for conservation
initiatives prior to them being replicated elsewhere, with possible negative impacts identified
and communicated to potential adopters and those impacted, with agreed monitoring,
mitigation, remediation and compensation, in line with other disciplines (EU, 2004, 2011;

Saeed et al., 2012; Brittain et al., 2020).

Co-adoption of carbon management practices and consequent emissions reductions

There is high confidence that rapid reductions in carbon emissions and durably stored carbon
removals are required to limit global warming (IPCC, 2023). However, some carbon
mitigation measures are controversial, including adoption of voluntary carbon offsets
(VCOs). Some claim that VCO adoption deters adopters from adopting other carbon
mitigation measures, eroding emissions reduction efforts (Canzi et al., 2006; Anderson,
2012). However, these claims are not based on research. Therefore, the third research
question I addressed was: “Does the adoption of one conservation initiative relate to the
adoption of another?” For this study, I examined carbon management strategies among
universities that do and do not adopt voluntary carbon offsets (VCOs) (Chapter 4).

My analysis showed adopters of VCOs held more ambitious net zero targets and
undertook more carbon management practices than did non-adopters, and both metrics
correlate with reductions in carbon emissions. However, I also found that adopters and non-
adopters of VCO reduced their reported carbon emissions over time by similar amounts.

Although I could not test for causality, my results suggest mitigation deterrence was not
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found, in fact, co-adoption was found, in line with diffusion theory (Rogers, 2003;
Carmichael et al., 2021). Rather than finding VCOs cause moral hazard, it is possible
purchasing VCOs reverses moral hazard by internalising externalities, and enacts the polluter
pays principle where polluters pay for pollution prevention, reduction, remediation or

compensation for damages (OECD, 1972; de Sadeleer, 2015; Ibanitoru, 2021).

Additionally, this study also found carbon emissions reductions may be under-reported,
particularly for adopters of VCO who co-adopted more actions to reduce carbon emissions
that are not included in current reporting methods. To address this and improve future
research and carbon management, I recommend universities use market-based carbon
reporting, as described elsewhere, as well as location-based reporting (Ceppi, 2006). I also
recommend the development of policies to reduce emissions to As Low As Reasonably
Practicable (ALARP), in line with requirements in other disciplines (Burgman, 2005; Pike et
al., 2020).

This study contributed empirical data to the previously data-poor debate about possible
rebound effects when managing carbon emissions. Access to market-based emissions data
would allow additional analysis of changes in market-based carbon emissions over time in
future research. Also, if the recommendation to add market-based emissions reporting is
followed, much more detailed and useful emissions data will be available for future research.
But perhaps more usefully, this study considers carbon dioxide (CO;) emissions as waste
pollution for climate mitigation, after (Buck, 2020; Kadkhodayan & Alizadeh, 2022).
Through this rationale, I identify pollution control principles (polluter pays principle and the
precautionary principle) and policies and practices (ALARP and EIA policies and practices)

that can, therefore, be applied to help conserve the climate.

5.2 Implications for conservation science and practice

In this thematic discussion, firstly, I discuss my research in relation to diffusion theory,
followed by a discussion of the implications of my findings for conservation science and
practice. I collate my research findings and the policies, practices and theories discussed
herein, into a comprehensive conservation framework that forms the basis of my

recommendations for future conservation research and practice.
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Diffusion of conservation initiatives

Considering the results of the three data chapters collectively, my results were largely
consistent with diffusion theory (Rogers, 2003; Dearing & Cox, 2018;), however some
differences were evident. Following Figure 1.1, knowledge of the LMMAs studied in Chapter
2 was brought to villages through communications with peers and knowledge exchange visits
to villages with LMMAs. As found elsewhere, LMMAs were supported by conservation
charities through the persuasion phase (Rocliffe et al., 2014), and in the villages studied, the
charity also provided technical support and livestock incentives to villages establishing
LMMAs. The adoption-decision was not significantly influenced by the adopter
characteristics examined in Chapter 2 (sex and leadership roles), although other
characteristics not tested here may have been significant. Certain innovations characteristics
tested in Chapter 2 were significant, in line with diffusion theory. The adoption-decision was
driven primarily by anticipated relative advantages, as described in diffusion theory, but this
usually relates to advantages to adopters such as improvements in their health, status or
finances (Rogers, 2003; Kuehne, 2017; Dearing & Cox, 2018). Whereas adoption of the
LMMAs I studied was founded primarily on anticipated benefits to future generations; and
benefits to adopters’, finances, control over resources and livelihoods were secondary. This
indicates greater emphasis on pro-social, intrinsic, values during the adoption-decision of the
LMMAs studied than in current diffusion literature. It also demonstrates the value of context-
specific market research at the design stage and adaptation or re-invention of initiatives to
increase likely adoption (Wejnert, 2002; Rogers, 2003; Weeks et al., 2013). Of the five
innovation characteristics described in diffusion theory to influence adoption (Rogers, 2003),
three were not significant to the adopters of the LMMAs studied: trialability, observability

and complexity in this case study.

Following Figure 1.1 further, Chapter 3 found that LMMA adoption led to outcomes,
perceptions, and opinions, consistent with diffusion theory. However, the negative opinions
reported by adopters likely limits spread of LMMAs through positive referrals. This
limitation may perpetuate reliance upon outside actors to diffuse this conservation initiative.
Despite experiencing negative impacts, adopters wished to keep their LMMAS, re-enforcing
their adoption decision. Finally, in Chapter 4, when researching carbon management in
universities and the impacts of adopting voluntary carbon offsets, I found co-adoption of

mutually re-enforcing innovation clusters, in line with diffusion theory (Rogers, 2003;
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Dearing, 2009; Carmichael et al., 2021;). I also found adopters’ characteristics (for example
earlier net zero targets) related significantly to adoption of carbon offsets and other carbon
management practices, in line with diffusion theory (Rogers, 2003; Wisdom et al., 2014;
Dearing & Cox, 2018). Flowing from this, greater adoption of carbon management practices
correlated with greater levels of intended outcomes (reduced carbon emissions), supporting
inherent assumptions in diffusion theory and theories of change that adoption of policies and
practices brings relatively advantageous intended outcomes (Wisdom et al., 2014; Kuehne,
2017; Pannell & Zilberman, 2020).

Therefore, my results were largely consistent with diffusion theory and no alterations to
Figure 1 are required, although greater attention to pro-social values is recommended. This
research examines decision-making by whole organisations (villages) or on behalf of whole
organisations (universities), and diffusion theory postulates organisational decision-making
may differ from that of individuals (Rogers, 2003, p. 348; Wisdom et al., 2014). Therefore,
further research into the co-adoption and diffusion of conservation initiatives amongst

individuals is warranted.

Methods and metrics matter

The three research studies herein show the importance of ensuring that scientists engage with
the appropriate methodology and metrics when trying to understand the impacts of
conservation initiatives. In particular, two issues arose that may benefit from further

consideration: what was being measured; and how results were interpreted.

Chapter 2 showed the main driver for LMMA adoption was something not included in my
initial list of 35 potential impacts of conservation initiatives derived from conservation
evaluation literature and practice (Glew et al., 2012; Gurney et al., 2017; Mascia et al., 2017;
WWEF, 2022). Rather, the primary driver for adoption in my research arose from focus groups
in the field: benefits to future generations. Although this attribute has been associated with
adoption of LMMAs (Govan, 2009; O’Garra, 2009), it is not measured in standardised
conservation evaluation manuals and therefore may be systematically overlooked. Inclusion
of metrics that matter most to those being surveyed is important (Woodhouse et al., 2016). To
ensure metrics that matter most to adopters are used, methods such as focus groups can be
used to derive and test the attributes surveyed (Newing et al., 2011, p. 59; Malakar, Mishra,

& Patwardhan, 2018). Which metrics are used to evaluate the impacts of conservation
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initiatives on future generations also requires discussion with adopters, and will likely require

projections to be made based on recent trend data and likely scenarios.

In Chapter 3, adopters perceived negative outcomes on attributes relating to funding and
livestock given to villages establishing LMMAs, whereas increases in material wealth are
reported as positive elsewhere (Ban et al., 2019; Jupiter et al., 2014). The difference is likely
methodological as I measured adopters’ subjective perceptions of whether changes were
better, same or worse, rather than objective measures of increases or decreases. Also, I
interpreted ‘worse’ as negative, even though there was an increase in livestock and funding in
the villages. Whereas other surveys ask whether incomes or wealth increased and interpret
increases as positive and decreases as negative (Sup. Inf. Table 3, Ban et al., 2019). Whereas,
the adopters I surveyed reported perceiving the funding and livestock given to them
negatively due to unfair distribution of these resources. Interpreting ‘respondents perceiving
increases on socio-ecological metrics’ as ‘respondents perceiving positive impacts’ is found
elsewhere in conservation literature (Smallhorn-West et al., 2019), but can confuse an
objective measure for a subjective opinion. Measuring respondents’ subjective perspectives is
standard in customer satisfaction research and could improve future conservation evaluations.

Similarly, results from the VCO study in Chapter 4 differed from publications claiming
that adopting VCOs reduces adoption of other climate-conserving initiatives (Canzi, 2006;
Anderson, 2012; Greenberg & Fang, 2015). Those predictions were based on the opinions of
experts rather than research. While expert opinion makes valid contributions to decision-
making, multiple evidence bases, including scientific research data are required (Tengo et al.,
2014; Collins, Coughlin, & Randall, 2019; Hulpke et al., 2021). Secondly, this chapter
identified that the method required of universities when reporting carbon emissions (location-
based carbon accounting) hindered comparative analysis of carbon emissions reductions
between VCO adopters and non-adopters, that may have been measurable with data from a
different method (market-based carbon accounting). For example, location-based reporting
uses the average emissions intensity of power grids from which energy is purchased.
Whereas, market-based method calculates emissions from specific electricity tariffs from
which energy is purchased, which may have a lower carbon footprint if it is a renewable
energy tariff (Morgan et al., 2006). If one study group adopts renewable electricity tariffs
more than a comparator group, this difference will only be apparent with market-based
reporting methods. Therefore, reporting market-based emissions in addition to location-based

data could improve future research.
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Raising standards

Negative impacts from conservation initiatives are reported in post hoc conservation
evaluations and academic literature (Bennett et al., 2014; Oldekop et al., 2016). As well as
reducing adoption and spread of conservation initiatives (Dearing & Cox, 2018), negative
impacts from conservation also raise ethical concerns. However, I have not been able to find
scientific literature evaluating best practices in predicting and minimising impacts of
conservation initiatives on people or ecosystems a priori. Only, predicting and minimising
negative impacts from conservation on biodiversity is addressed, where mitigation
hierarchies and no net loss approaches are proposed (Arlidge et al., 2018). As no net loss
trades negative impacts against positive ones it may not apply when addressing impacts on
humans, rather, academics propose conservation adopt ‘no loss’ or ‘do no harm’ to people
(Greiber, 2009; Newing & Perram, 2019) in line with medicine (Hughes, 2007). However,
adequate research and processes to ensure conservation initiatives do no harm are lacking,
and concern remains about negative impacts on people’s livelthoods (UNFAO, 2017) and
human rights UNHCR (Knox, 2018), and protection for people from conservation is
recommended (UNFAO, 2015, 2017).

In response, United Nations agencies, IUCN, NGOs, and academics have generated
manuals, guides, toolkits, standards, strategies, frameworks and policies to improve the
design and management of conservation initiatives, minimise negative and maximise positive
outcomes of conservation. However, even recent conservation science and practice literature
focuses on post-hoc evaluations rather than a priori assessments, and approach conservation
through the lens of ‘implementation, enforcement, compliance’ rather than ‘engagement,
adoption and satisfaction’ (WWF, 2022; Bergseth et al., 2023). This may retain the legacy of
colonialism in conservation described by Smallhorn-West et al. (2023) in both science and
practice. One standard agreed across many NGOs that may be best suited to addressing
impacts a priori is the Open Standards for the Practice of Conservation Version 4.0 because
it includes an equal focus on the planning and evaluation phases of conservation initiatives
(CMP, 2020). However, the standards, policies and guidelines are voluntary. NGOs consider
voluntary measures insufficient to mitigate negative impacts and “not appropriate in
situations where high rates of participation and compliance are required, where there is
limited flexibility regarding actions and timings, or where serious social or environmental
risks are involved” (RSPB, 2015). RSPB continues: “Best-practice design features include

the need for clearly defined and measurable targets against which performance can be
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assessed, alongside robust and transparent monitoring and reporting requirements” with “a
credible threat of sanctions” of those causing negative impacts.

Another limitation is that many conservation initiative evaluations have been conducted,
supported or funded by, or in collaboration with the NGOs whose initiatives were evaluated
(Weeks et al., 2013; Jupiter et al., 2014; Rocliffe & Harris, 2014a; Ahmadia et al., 2015;
Arton et al., 2020; Lewis-Brown et al., 2023). This demonstrates impressive work by NGOs
to measure conservation impacts to improve practice, and some transparency is provided
where authors’ institutions and funding sources are listed in journal articles (e.g., van Putten
et al., 2020). However, independent evaluations are recommended, with declarations of
interest declared, and preventative actions to minimise impacts of vested interests (Wahlén,
2014; Pleger & Hadorn, 2018). Some journals seem to specify that ‘conflict of interest’ or
‘competing interests’ are declared, for example PLOS and Conservation Science and
Practice, while some Marine Policy articles seem not to include this statement (Long, 2017,
Gardner et al., 2020) nor Nature Sustainability (O’Garra et al., 2023). Therefore, science
publications can raise the standards here by always specifying this field in publication
submissions, with guidance about what constitutes a possible conflict of interest.

Ethical consideration is also extended to the impact of research on the environment
(Cooney et al., 2021), on survey respondents (Labott et al., 2013), and on researchers
themselves (Fair et al., 2022). Impacts on respondents and researchers may differ depending
on researchers’ experience, gender, ethnicity, language, judgements, and affiliation to an
organisation supporting projects being evaluated or independent (e.g., Long et al., 2019;
Long et al., 2021). Lastly, despite anecdotal evidence that project failures are common, there
is a dearth of publications on failed projects which would form a rich area for learning
(Catalano et al., 2019).

As noted in Chapters 2 to 4, other industries are bound by higher standards to predict and
mitigate negative impacts from their activities. Several industries must submit extensive
assessments (that predict possible negative impacts from proposed initiatives and provide
plans to monitor and mitigate impacts) to independent review boards for permission to
proceed, including certain public projects (EU, 2011), academic research (Brittain et al.,
2020) and medicine (Griffith, 2012). Risks must be managed using the precautionary
principle and reduced to As Low As Reasonably Practicable (ALARP) using Best Practicable
Environmental Option (BPEO), with polluters paying for residual emissions (Burgman, 2005;

de Sadeleer, 2015; EU, 2004; Lewis, 1988; Pike et al., 2020). Decisions to permit activities
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that may cause negative impacts are expected to be science-based, even amongst authors
proposing evidence-based decision-making is a fad (Hulpke & Fronmueller, 2021). These
requirements are particularly relevant for conservation initiatives as they are designed to
create significant change to rare, remote, vulnerable, species, habitats and landscapes,
affecting local rights-holders and resource-users. These qualifying features triggering EIAs
for example (EU, 2011). Generally, vulnerability assessments and adaptive capacity planning
should consider multiple interacting impacts and how vulnerabilities and adaptive capacities
differ between sections of societies, including potential thresholds that may be crossed and
feedbacks triggered that dampen or amplify impacts (Bennett et al., 2016; Blythe et al., 2017;
Whitney et al., 2017). With this information, adaptive capacities should be increased with no-
regret decisions that bring the least harm and greatest benefit (Bennett et al., 2016). I extend
these suggestions to evaluating and addressing the impacts of conservation initiatives on
social and ecological systems and place the duty of care on change-makers to predict and
mitigate negative impacts.

For certain industries, NGOs have established governing bodies to manage and mitigate
negative impacts on their conservation interests and increasingly on local communities.
These include WWF establishing the Gold standard for the VCOs studied in Chapter 4, MSC
to certify fisheries and FSC for timber (Auld, Gulbrandsen, & McDermott, 2008; Kollmuss,
2008; Gulbrandsen, 2009). While some research is critical of some of these certification
bodies (Bush et al., 2013; Catalano et al., 2019), other research is more favourable about the
standards they set and outcomes (Lovell, 2010). A similar independent body could be
established for conservation initiatives. It could assess the likely ethical and environmental
risks of conservation initiatives, certify ones that pass set criteria, conduct monitoring and
evaluation and provide accessible complaints procedures with authority to intervene and seek
redress where negative impacts occur. This could help to bring conservation initiatives to the
same standards required of other industries. Additionally, an ISO could be established for
conservation initiatives, organisations and evaluations, akin to that for environmental impact
assessments, environmental management systems (ISO 14000, 14001), carbon offsets (ISO
14064), occupational health and safety (45001). An ISO for biodiversity is currently under
development, led by the ISO technical committee ISO/TC 331 (ISO, 2022), which can
contribute to improving and increasing conservation practice, if combined ISOs that ensure

protection of people as well as the planet.
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To address the implications discussed above, the findings of this thesis are collated into a
comprehensive conservation framework (CCF) (Figure 5.1). The CCF is designed for
organisations aiming to change situations and systems through developing conservation
initiatives (change-makers), to help them fulfil their duty to do no harm (Greiber, 2009;
Newing et al., 2019), and protect vulnerable people when making changes that impact others
(UNFAO, 2015) (Chapter 2, 3). Communities and adopters wishing to make changes within
their own systems can also use the CCF. If a conservation certification body were established
it could act as the ‘independent’ body in the CCF.

The CCF (Figure 5.1) is inspired by diffusion theory and the five core elements of the
conservation standards (CMP). The five elements of the CMP are: 1. assess, 2. plan, 3.
implement, 4. analyse and adapt, 5. share (CMP, 2020). However, conceptually, a significant
difference between diffusion theory and the CMP is that diffusion theory considers adopters
who adopt initiatives, whereas the CMP considers initiatives that are ‘implemented’. The
shift from ‘implementation’ of conservation initiatives to ‘adoption’ is key to the CCF where
agency remains with adopters. Thus, the CCF conceives adopters as the rights-holders and
resource-users, and treats them akin to customers whose opinions matter and must be
measured, whose rights and dignity are paramount and must be safeguarded. Voluntary
adoption of conservation initiatives inherently includes free and prior informed consent
(FPIC) but FPIC is included explicitly in the CCF for those affected by conservation
initiatives. The CCF also requires that adopters of conservation initiatives, or those affected,
must have access to independent anonymous complaints procedures with repair and
recompense, and sanctions against conservation organisations for negative impacts, as with
other industries and the certification bodies such as the Gold Standard, MSC, FSC. The
elements in the CCF already exist either in conservation, environmental management or
adjunct disciplines, and single elements can be added to existing frameworks or in
combination.

Using the CCF starts with the top of the first column and progress down each column in
turn, starting with 1a) and ending with 5e). It is underpinned by principles and practices that
are advocated for by conservation and development organisations to protect people and the
planet, principally, do no harm (Chapter 2, 3). Once change-makers become aware of a
conservation issue they perceive is a problem that they wish to change, the first step is a
situation analysis (Jaansoo, 2019) including a vulnerability analysis and adaptive capacity

analysis (Whitney et al., 2017). This leads to understanding of potential adopters and the
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context before conceiving whether and what conservation initiatives might be appropriate, in
partnership with those affected and potential adopters. Best-Worst Scaling choice
experiments could be used to rank the relative importance of different conservation initiative
options or factors and templates are provided online (Lewis-Brown, 2023). 1 encourage
sharing of data to permit wider learning opportunities and research.

The first step in column 2 is to combine information from 1a) to 1le) to screen conceived
conservation initiatives for significant impacts, as done with EIAs (as described in Chapter 3)
with participation of those potentially affected (Wathern, 1992). The results should be
reviewed and a decision made of whether to progress further. If continued, plans to develop
the conservation initiative should be communicated to other stakeholders not already
involved. Co-designing conservation initiatives must include plans to ensure benefits are
distributed in ways that are considered fair locally (as discovered in Chapter 2) (Gurney et al.,
2021). This step includes co-designing the most important metrics to measure from the
perspective of those affected (Woodhouse et al., 2015) within no or minimal interpretation by
researchers. Standardised customer satisfaction research methods such as IPA and NPS are
recommended (Matzler, Sauerwein, & Heischmidt, 2003) and simple mean averages of
ratings scores are not recommended (as discussed in Chapter 3).

Column 3 starts with a full risk and impact assessment and mitigation plans for any
significant impacts on people and the planet through for example standard EIA practices
(recommended in Chapters 2, 3). Possible impacts would be reduced using ALARP and
BPEO inline with environmental protection principles and practices (a key conclusion of
Chapter 4). Much of the previous steps are included to some extent in the current CMP,
although the CCF brings conservation on par with requirements of other industries. A new
element proposed here for conservation, is an ethics review process, as standard in academic
research and projects requiring planning approval (Chapter 3). It should be independent and
possibly anonymous. FPIC is a requirement elsewhere (UNFAO, 2016) and is therefore
included in the CCF along with a pilot, review and revise phase.

Post-adoption, the first step is for customer satisfaction to be measured, with industry
research methods, such as IPA and NPS (Chapter 3), and templates are provided online
(Lewis-Brown, 2023). Additional independent post-hoc monitoring and evaluation is
included in the CCF to ensure negative impacts and rebound effects are identified mitigated
(Chapter 2, 3, 4). Social and ecological evaluation methods including comparisons with

situations without the conservation initiative are recommended (Smallhorn-West et al., 2019).
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Repair and recompense of negative impacts is also included in the CCF (Chapter 2), and
results communicated, which may help spread conservation initiatives considered satisfactory

by adopters (Chapter 3).

> Time
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) Perceive Screening impact Full risk & impact Adopter satisfaction
8 prablem assessment assessment . research
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) ks 1 . e P project verification or
et R oA ] and certification possible sanctions
z Communicate with T
d) Context ROEAE acoptEns FPIC secured ‘ é Review, repair, revise,
understood _ & those affected | 5 report publically
Filot, review,
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Da no harm Enowledge and rights respected Beyond FPIC PP Change-makers
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FIGURE 5.1 The comprehensive conservation framework (CCF) for use by those intending to
undertake or engage with conservation initiatives that may impact others and as such have a duty of
care. They may be external or internal to the system or community where change is intended. The
framework flows from the top left corner flowing vertically through each column to the bottom right.
Black boxes indicate steps that may be collaborative between change-makers and adopters or
communities affected by conservation initiatives. Red boxes indicate steps undertaken by independent
and impartial bodies. The elements of the CCF can be implemented singularly or as a suite of
measures and is underpinned by policies, principles and practices applied to industries (blue boxes):
ALARP (As Low As Reasonably Practicable), BPEO (Best Practicable Environmental Option), FPIC
(Free Prior Informed Consent), PPP (Polluter Pays Principle), and PP (Precautionary Principle).

Recommendations for future research

Further research to understand which relative advantages to future generations conservation
adopters seek, could inform and improve future conservation practice and increase the uptake
of conservation initiatives (Chapter 2). Research to better understand the barriers to adoption,
especially conflict, is urgent, and investigations into the issues of translocating conservation

initiatives from one culture to another can be part of this work.
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Further research is recommended to study adopters’ perceptions of conservation using
industry standards for customer satisfaction (Chapter 3), and where existing surveys are in
place, simply adding the two standard NPS questions may be optimal. The classic NPS
questions are rated on a scale of 1 to 10: “How likely are you to recommend this initiative to
a friend or colleague” and “Please explain why” (Krol et al., 2015; Bendle, Bagga, &
Nastasoiu, 2019; Qualtrics, 2022). Research as to whether or not, high NPS results relate to
actual referrals and spread of conservation initiatives through social networks would be
useful. This could be combined with research to establish how to improve adopter
satisfaction that may help increase spread, such as through Importance-Performance-Analysis
(Azzopardi & Nash, 2013). I provide templates with example data for Importance-
Performance Analysis, Net Promoter Score, and Best-Worst-Scaling in Excel (Lewis-Brown,
2023). Further, research to compare what conservation adopters were told and understood
would be the outcomes (positive and possible negatives), with their perceptions of the
outcomes could provide useful scientific data. This could be used to improve conservation
practices as setting realistic expectations can improve satisfaction with initiatives and
therefore likely spread (Agyare et al., 2015).

Diffusion theory states that change agents and researchers assume that adoption and
spread of innovations is beneficial through pro-innovation bias (Rogers, 2003; Dearing et al.,
2018). However, negative impacts were found amongst adopters of LMMASs supported by an
NGO. I did not study adopters’ satisfaction with LMMAs that spread through peer-to-peer
referral. Therefore, future research could compare adopter satisfaction with impacts of
conservation initiatives that spread through peer referral with those that are adopted and
managed entirely independently. As ‘control over our resources’ was a positive attribute
during the adoption of LMMAs (Chapter 2), and dissatisfaction with the NGO supporting
LMMAs was expressed (Chapter 3), it is possible spread through peer-to-peer referral may be
preferable to adopters. Simultaneously, adopters of LMMAs we studied wanted more support
such as livestock from the NGO, and therefore spread of LMMAs that include fisheries
restrictions without social protections, such as livestock, may cause more negative impacts.
Therefore, it is plausible that adopter satisfaction and impacts differ in either direction and
scientific research is needed to understand this better and inform conservation practice.

Due to the gravity of threats to people and the planet from climate change, further research
into possible rebound effects from adopting VCOs on adoption of other carbon management

strategies and carbon emissions is needed urgently required (Chapter 4). This could be
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targeted first at the largest polluting organisations, and policy-makers, to have greatest effect
on climate mitigation. Deeper understanding of what tools can be used to counter rebound
effect would also be beneficial.

Conservation initiatives can make vulnerable people more vulnerable, for example
through changing access to resources, livelihoods, or food sources. Therefore, evaluations to
predict and mitigate negative impacts from conservation initiatives are needed (Chapter 5).
Research including a wider range of stakeholders is also warranted (Bennett et al., 2019;
Bennett et al., 2023). For example, further research would be useful to test whether human
well-being is protected and improved by using the comprehensive conservation framework
(Figure 5.1) with an approach of ‘engage, adopt, satisfaction’, compared with the business as
usual conservation approach of ‘implement, enforce, compliance’. Equally, impacts on the
environment could be compared between conservation initiatives using and those not using
the CCF. The first task would be to seek expert opinions as to whether the CCF can be
improved before researching its effects. Many new frameworks are created and proposed, and
scientific research into their effectiveness seems necessary.

An advantage for future research of using the CCF is that if the methods proposed here
were used widely, it could generate standardised robust and relevant data across conservation
initiatives, contexts, and over time, that can be evaluated for stand-alone research, but also
for meta-analyses. Finally, research into the economic and practical feasibility and usefulness
of an independent certification body for conservation organisations and initiatives would be

useful. Such science-based knowledge can help inform robust conservation decision-making.

5.4 Concluding remarks

The research in this thesis has shown that there is pressing need to switch from the previous
and current path of injustice and instability, and switch path to create sustainable futures
where ethics and justice are integrated into sustainable transformations. This thesis provides
data and insights that can help increase the adoption and spread of conservation initiatives,
retaining agency with the rights-holders. However, the negative impacts from conservation
initiatives on adopters signifies the need to ensure conservation initiatives do no harm, and I
propose ways to bring conservation up to the standards expected in other disciplines. I also
offer insights to improve the methods and metrics used in conservation science, starting with

a requirement for a solid foundation, such as scientific research, to inform publications, and
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independence or transparency in conservation evaluations. Drawing the insights and
implications of my research together, I offer a comprehensive conservation framework in an
attempt to provide a simplified structured process to help humanity change onto the path less

travelled by towards the preservation of the Earth, ethically.

6. APPENDICES

APPENDIX 1 Chapter 2 and 3 Survey instrument

Instructions for the Interviewer

Please note; all words that are unlined are guidance notes to the interviewer.

Only the words in jtalics should be read out loud to the interviewee.

Please have the questions Q1 and Q3 to Q8 filled out before the interview starts.

Section 1. Identification

1. Unique consecutive identification number of this survey

2. Background Information sheet read out and consent given  Yes / No

3. Name of interviewer

4. Name of translator

5. Name of LMMA or fishing ground

6. Village name Country Code: 450 (Madagascar)

7. Interviewee Code (village name / interviewee number)

8. Date 9. Sex 10. Start time

Section 2. LMMA Characteristics

99



Emily Lewis-Brown

11. What is the first thing that comes to mind when you hear “Locally Managed
Marine Areas”?

12. On the scale below from very easy to very difficult, how easy or difficult is it to
know what an LMMA is?

Very Moderately Neither Moderately Very
easy easy easy nor difficult difficult difficult
Not sure

For the purposes of this survey, we can consider that Locally Managed Marine Areas
(LMMAs) are areas of ocean managed by coastal communities to help protect
fisheries and safequard marine biodiversity.

In this part of the survey, I'd like you to think back to when your village was first
considering whether or not to establish an LMMA. | will read out four statements
about the LMMA, and | want you first to tell me which one of these four statements
your village thought would be the BEST thing about establishing an LMMA, and then
tell me which one of these four statements the village thought would be the WORST
thing about an LMMA. This is repeated several times with different options available.

13. When your village was deciding whether or not to have an LMMA, which one of
these four statements was thought by your village to be the BEST thing about an
LMMA?

And which one was thought by your village to be the WORST thing about an LMMA?

8 CHOICE SETS with 4 attributes each listed according to a balanced block design

BEST WORST

Best-Worst Scaling Choice Experiment Attribute Statements.
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Item
number | Choice Item Statement

1 The amount of money we could earn

2 The incentives for villages to establish and run an LMMA

3 Possible connections to other people beyond the village

4 The control we would have over our marine resources

5 New habits that might be needed

6 Whether LMMASs can be tested or changed to meet our needs
7 How complicated or simple it seemed to establish an LMMA
8 Someone in the village had seen or heard about an LMMA and its impacts
9 The benefit to future generations

10 The restriction of certain activities in an LMMA

11 The level of conflict in or beyond the village

12 The health of the environment (non-target species)

13 The monitoring and enforcement of the rules

14 The food we could catch to eat

15 The funding and training provided by an NGO

16 The pressure on the resources due to more people fishing

Bloc design for attributes in each of the 8 choice sets. Each survey had eight choice
sets, each with four attributes selected according to the table below. There are eight
versions of the bloc design to balance co-appearance. Each attribute appears twice

per survey.
Version Set | Attributel | Attribute2 | Attribute3 | Attributed
1 1 14 7 3 13
1 2 13 4 11 2
1 3 4 10 8 9
1 4 11 12 5 1
1 5 7 16 10 12
1 6 9 3 1 15
1 7 5 14 6 8
1 8 6 2 15 16
2 1 16 9 14 11
2 2 8 13 16 1
2 3 15 12 4 14
2 4 10 15 13 5
2 5 5 9 7 2
2 6 1 6 7 4
2 7 3 6 11 10
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8 4 15 2 1 7
8 5 8 12 10 9
8 6 10 11 5 2
8 7 3 8 14 6
8 8 7 15 9 4

14. Was anything else important to your village when deciding whether or not to
establish an LMMA, which we have not discussed yet?

If the interviewee gives one word answers, such as “education”, “tourism”, or “goats”
please ask why this was important or what was that was important.

Thank you, that was very helpful.

15. How easy or difficult was it to think back to when your village was first deciding
whether or not to establish an LMMA?

Very Somewhat Neither Somewhat Very
easy easy easy nor difficult difficult difficult
Not sure

16. How easy or difficult was it to answer these questions on behalf of the village?

Very Somewhat Neither Somewhat Very
easy easy easy nor difficult difficult difficult
Not sure

Section 3. Decision-making

17a. Does your village currently have an LMMA? YES / NO

If YES
b. Does your village want to keep it? Yes / No
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c. Please EXPLAIN why

18. How much did you agree or disagree with the decision about whether or not to
establish an LMMA?

Strongly Agreed

Slightly Agreed

Neither

agreed nor Disagreed

Slightly
Disagreed

Strongly
Disagreed

Not sure

18b. If you strongly agreed or strongly disagreed, why?

Not sure

Thank you. Now, please can you tell me a little more about LMMASs

19. On the scale below from very easy to very difficult, how easy is it to know where
the boundaries are?

Very Moderately Neither Moderately Very
easy easy easy nor difficult difficult difficult
Not sure

20. On the scale below from very easy to very difficult, how easy is it to know what

the rules are?

Very Moderately Neither Moderately Very
easy easy easy nor difficult difficult difficult
Not sure
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Great, thanks. Next | would like to understand how the decision about whether or not
to establish an LMMA was made.

21. How would you describe your role when the decision of whether or not to
establish an LMMA was made?

Village representative, Council member, Vice President, or President

Other (please explain below)

22. How involved were you in the decision of whether or not to establish an LMMA?

I was unaware of the decision I was very involved in the decision
1 2 3 4 5
Not sure

Thank you very much

For the next question, | don’t need names or details, but a Yes / No answer would be
good:

23a. Was there a particular individual who was influential in the decision about

whether or not to establish an LMMA? Yes / No / Not sure
23b. Someone within the village: Yes / No / Not sure
23c. Someone from outside the village: Yes / No / Not sure

Section 4. Perceived outcomes

Now we would like to know whether things have changed since the village decided
whether or not to establish an LMMA. | will read out a sentence and | would like you
to tell me if things have changed between then and now, on a scale from: Much
Better; Moderately better; Neither better nor worse;, Moderately worse; Much worse;
or Not sure.
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24. Have incomes in the village changed?

Much better | Moderately better | Neither better nor worse | Moderately worse Much worse

Not sure

25. Has the amount of food the village can catch to eat changed?

Much better | Moderately better | Neither better nor worse | Moderately worse Much worse

Not sure

26. Have the connections to other people in the village and beyond the village
changed?

Much better | Moderately better | Neither better nor worse | Moderately worse Much worse

Not sure

27. Does the village have more or less control over marine resources?

Much more A little more Neither more nor less A little less Much less

Not sure

28. Has the level of conflict changed?

Much better | Moderately better | Neither better nor worse | Moderately worse Much worse

Not sure

29. Has the health of the environment changed? (non-target species)
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Much better | Moderately better | Neither better nor worse Moderately worse Much worse
Not sure

30. Has the pressure on resources changed?

Much better | Moderately better Neither better nor worse Moderately worse | Much worse

Not sure

Next, I'd like to ask you a little more about the changes in the sea. Comparing your
village now to the year your village decided whether or not to establish an LMMA,
has your village noticed any differences in the following things?

31. Has there been a change in the types of fish and other animals in the sea?

Greatly Moderately Neither increased Moderately Greatly
increased increased nor decreased decreased decreased
Not sure

32. Has the condition of the habitats changed (e.g., corals, mangroves, sea grasses)

Much better | Moderately better | Neither better nor worse | Moderately worse Much worse
Not sure

33. Has the overall quality of life changed for the village

Much better | Moderately better | Neither better nor worse | Moderately worse Much worse

Not sure
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34. Have the village traditions and customs changed?

Moderately Neither stronger Moderately Much
Much stronger stronger nor weaker weaker weaker

Not sure

35. Do you think the distribution of positive and negative impacts from the
management here are more fair or less fair than before?

Much Moderately Neither more fair Moderately Much
more fair more fair nor less fair less fair less fair
Not sure

36. Has tourism changed in the area?

Much better | Moderately better | Neither better nor worse | Moderately worse Much worse

Not sure

37. Have people’s understanding of the environment changed?

Much better | Moderately better | Neither better nor worse | Moderately worse Much worse

Not sure

Thank you. Now, | would like to ask how things are working for your village since the
village made the decision about whether or not to establish an LMMA here.

38. If your village restricted any fishing activities or gears, has this been good or
bad?
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Very good | Moderately good | Neither good nor bad | Moderately bad | Very bad

Not sure

39. If your village received any chickens, goats etc, did they make life different?

Much better | Moderately better | Neither better nor worse | Moderately worse Much worse

Not sure

40. If your village received any funding or training, was it helpful or not?

Very Moderately Neither helpful Moderately Very
helpful helpful nor unhelpful unhelpful unhelpful
Not sure

41. If people have needed to establish new habits, has this been difficult or easy?

Very easy | Moderately easy | Neither easy nor difficult | Moderately difficult Very difficult

Not sure

Thank you, that was really useful.
42a. Did you hear about a proposal for an MPA in the area? Y / N/ not sure

42b. What does the village think of MPAs in comparison to LMMAs and Why?

Lastly, remembering this is confidential, I'd like to ask you a few questions about yourself.

43a. What are your main sources of income;
43b. What proportion are they of your total income?
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If they say ‘fishing’ please ask them to be more specific — what they catch, how and where.

less about more Not
than half | half | than half | sure

44. What proportion of your household’s income is dependent on the sea?

None Less than half Around half More than half All

Don’t know

45. Please can you tell me your approximate income weekly in Malagasy Ariary?

0 to 50,000 50,001 to 100,000 100,001 to 200,000

above 200,000 don’t know

46. How many community organisations are you involved in?

47. What is your age? (please tick one category)

18-25 26-45 46-65 66+ Not sure

48. How many years did you spend at school? Not sure

49. Can you read and write? Yes / No / Not sure

110



Emily Lewis-Brown

Many thanks. And finally,

50. Do you have any comments about this survey or about locally managed marine
areas that we have not discussed yet?

THANK YOU VERY MUCH FOR YOUR TIME. RECORD End
time:

APPENDIX 2 Chapter 2 Supplementary information
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APPENDIX 2.1  Frequency counts of Best vs Worst (n = 88) for each attribute.

Data are weighted for occurrence, with 1.00 indicating that an attribute was selected consistently as
either Best or Worst each time it appeared in the choice experiment. Two Best selections were
randomly included for the attribute “conflict” to facilitate model estimation, as this attribute was never
selected as the Best attribute in the choice experiment. The inverse correlation indicates that Best-
Worst Scaling analysis is achievable (Ban et al., 2019).
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APPENXIX 2.2  Overall preference scale of LMMA attributes

included in the choice experiment, derived by summing the Worst selections for an attribute and
subtracting this from the sum of the Best votes for that attribute (B-W). Data are weighted for

Conservation

Future generations

occurrence in the survey, with 1.00 indicating an attribute was selected consistently as Best or Worst
each time it appeared in the choice experiment. Surveys with a completion rate of >60% are included

(n = 88). Two Best selections were randomly included for the attribute “conflict” to facilitate model
estimation, as this attribute was never selected as the Best attribute in the choice experiment.
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APPENDIX 2.3  Attitudes to each attribute expressed by leaders and non-leaders.
Best-Worst weighted frequency counts for leaders (n = 46) and non-leaders (n = 42).
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APPENDIX 2.4 Best and Worst frequency counts (females (n = 28) and males (n = 60).

APPENDIX 2.5 The lists of the 33 attributes used in focus groups.
This was to identify the most important attributes and wording. Although participants were invited to add
attributes, no new attributes were added, but two were re-worded. The abbreviation codes used in the

figures and tables are provided in brackets.

ID | Original wording for Focus Group ID | Final Wording (abbreviation used in
analysis provided in brackets)
1 | The monetary costs of establishing an LMMA
2 | The type or number of jobs available
3 | The status of the village
4 | The amount of money we could earn 1| The amount of money we could earn
(money)
5 | The amount of time it would take us to do our jobs
6 | The food we would be able to catch to eat or sell 14 | The food we could catch to eat (food)
7 | Connections to people in the village and beyond the 3 | Connections to people beyond the village
village (connections)
8 | The control we would have over marine resources 4 | The control we would have over our
marine resources (control)
9 | The control we would have over decisions affecting us
10 | The level of conflict in the village or between villages 11 | The level of conflict in or beyond the
using the sea village (conflict)
11 | The monitoring and enforcement of the rules 13 | The monitoring and enforcement of the
rules (monitoring)
12 | The complexity of establishing and running an LMMA 7| How complicated or simple it seemed to
establish an LMMA (complexity)
13 | The number of consultations and discussions needed for
the LMMA
14 | The level of reliability of the benefits of the LMMA
15 | Someone in the village had seen an LMMA and its 8 | Someone in the village had seen or
benefits heard of LMMAs and their impacts
(observability)
16 | Whether we could see the LMMA and its benefits
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17 | Whether we could adapt the LMMA to suit our needs 6 | Whether LMMAs can be tested or
changed to meet our needs (trialability)
18 | Whether we could trial the LMMA and its activities
19 | Whether the impacts of the LMMA could be reversed if
we chose
20 | Our safety when changing our activities as a result of the
LMMA
21 | Whether there was an expectation or a rule to have an
LMMA
22 | The relevance (and distance) of the LMMA to our lives,
food supply and livelihoods
23 | The effect it would have on our village traditions and
customs
24 | The credibility of the LMMA plan and evidence of its
success
25 | The responsibility the village felt for improving the
management and health of our seas
26 | Certain activities might be prohibited in the LMMA 10 | The restriction of certain activities in an
LMMA (restrictions)
27 | New habits and activities might be needed for the LMMA | 5 | New habits that might be needed (habits)
28 | Changes we might see in the health of our seas 12 | The health of the environment (non-
target species) (conservation)
29 | The benefit other people or the environment may have 9 | The benefit to future generations (future
from the LMMA generations)
30 | The equality and fairness of decisions, rules and benefits
of the LMMA
31 | It aligned with the urgency, scale, and importance of 16 | The pressure on the resources due to
problems we faced more people fishing (resource pressure)
32 | The incentives for villages to establish and runan LMMA | 2 | The incentives for villages to establish
and run an LMMA (incentives)
33 | Support and advice provided to establish and run an 15 | The funding and training provided by an

LMMA

NGO (funding)

APPENDIX 2.6  Sensitivity analyses of the effect of completion rate

on the results of the Conditional logit models (Best) for both Best and Worst choices in the choice
experiment. Values that are significantly different (p <0.01) to the reference attribute are italicised. Two
Best selections were randomly included for the attribute “conflict” to facilitate model estimation, as this
attribute was never selected as the Best attribute in the choice experiment.

APPENDIX 2.6a  Surveys with a completion rate of >60% used, n = 88.

>60% (n = 88) BEST
95%
| Eiﬁf{' p value | Confindence
Attribute interval
Money 0.908 | 0.000 | 0.403 1.413
Incentives 0.559 |0.028 |0.059 1.059
Connections -0.448 | 0.135 |-1.036 0.140

114




Emily Lewis-Brown

Control

Habits

Trialability
Complexity
Observability
Future generations
Restrictions
Conflict
Conservation
Enforcement

Food

Funding

Resource pressure

1.078
0.299
0.000
-0.376
-0.376
1.878
0.047
-2.861
0.967
0.711
0.913
1.305
-1.557

0.000
0.249

0.217
0.205
0.000
0.864
0.000
0.000
0.006
0.000
0.000
0.000

0.583
-0.209

-0.971
-0.957
1.391
-0.493
-4.309
0.464
0.199
0.428
0.814
-2.403

1.573
0.807

0.220
0.205
2.366
0.588
-1.413
1.470
1.222
1.397
1.796
-0.712

APPENDIX 2.6b  Surveys with a completion rate of >80% used, n = 59.

>=80% (n = 59) BEST
95%
Coeff- | p Confidence

Attribute icient | value | interval

Money 1.119 | 0.000 | 0.506 1.733
Incentives 0.784 | 0.012 |0.172 1.396
Connections -0.651 | 0.094 |-1.411 0.110
Control 1.144 | 0.000 | 0.538 1.750
Habits 0.344 | 0.285 |-0.286 0.974
Trialability 0.000

Complexity -0.437 | 0.260 |-1.197 0.323
Observability -0.593 | 0.125 | -1.350 0.164
Future generations | 1.808 | 0.000 | 1.209 2.407
Restrictions 0430 |0.180 |-0.199 1.059
Conflict -2.440 | 0.001 | -3.920 -0.959
Conservation 0.959 | 0.003 | 0.337 1.581
Enforcement 0.991 | 0.002 |0.370 1.612
Food 0.916 | 0.002 | 0.323 1.509
Funding 1.045 | 0.001 | 0.427 1.664
Resource pressure | -1.079 | 0.018 | -1.976 -0.182

APPENDIX 2.6¢c  Surveys with a completion rate of 100% used, n = 50.

100% (n = 50) BEST

95%

Coeff- | p Confidence

Attribute icient | value | interval
Money 1.101 | 0.001 | 0.433 1.768
Incentives 0.634 |0.063 |-0.034 1.302
Connections -0.542 1 0.188 | -1.349 0.265
Control 1.166 | 0.000 | 0.510 1.823
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Habits 0.375
Trialability 0.000
Complexity -0.748
Observability -0.372
Future generations | 1.870
Restrictions 0.424
Conflict -2.266
Conservation 1.007
Enforcement 1.027
Food 1.079
Funding 1.000

Resource pressure | -1.062

0.283 |-0.309
0.103 | -1.646
0.354 | -1.159
0.000 | 1.215
0.222 | -0.257
0.003 | -3.762
0.003 | 0.332
0.003 | 0.358
0.001 | 0.441
0.004 | 0.325
0.032 | -2.032

1.058

0.151
0.415
2.524
1.104
-0.771
1.681
1.697
1.716
1.675
-0.092

APPENDIX 2.7  Summary of the number of surveys per village and those analysed.
Village Village name | BWS choice | Num. Num.
name abbreviation | setsin Survey surveys
survey analysed
Village1** 1 8 26 20
Village2 ** 2 8 30 23
Village3** 3 8 30 22
Village4** 4 8 27 23
Totals 167 88

*Conservation International provided training about LMMAS. Village situated outside the regional MPA
**Conservation International provided training, a site visit to an LMMA, funding and livestock incentives
(e.g., hens). Village situated within the regional MPA

APPENDIX 2.8 Characteristics of survey respondents recorded in the household surveys.
(percentages provided in brackets) and included in the analysis.

Male (%) | Female Total
(%)
Leader (%) 35 (39.8%) | 11 (12.5%) | 46 (52.3%)
Non-leader (%) | 25 (28.4%) | 17 (19.3%) | 42 (47.73)
Total 60 (68.2%) | 28 (31.8%) | 88 (100%)
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APPENDIX 3.1 Importance-Performance scale-centred plot.

Importance (x-axis) indicates the relative importance of attributes derived from a best-worst scaling
choice experiment (best minus worst) where -1 would indicate an attribute ranked as the worst attribute
of LMMAs of those presented in the choice experiment 100% of the time is occurred in the choice
experiment (100%), and +1 would indicate an attribute ranked as the best attribute of LMMAs 100% of
the times it occurred in the choice experiment. In this plot, -1 and +1 both indicate highly important
attributes. Performance (y-axis) indicates perceived performance of attributes rated on scale based
questions, where respondents rated attributes as having become much worse (-2), through neither
better nor worse (0), to much better (+2) over the course of the decade of having had the LMMA. Thus,
the attribute relating to funding for the LMMA was rated as somewhat important but this attribute was
perceived by respondents on average to have performed somewhat negatively. Meanwhile, restrictions
on fishing was ranked as a slightly negative attribute but was perceived to have performed well for
respondents on average. Green shading in the top right and top left of the IPA plot indicates zones
where attributes falling are important and performing well. Any attribute falling below the two diagonal
lines require attention, and attributes in the bottom right and left corners of the plot (shaded red) would
be indicated for primary focus for improvement to increase customer satisfaction.
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APPENDIX 3.2  Performance rating of outcomes of Locally Managed Marine Areas (LMMAS).
Respondents were asked how each attribute had changed since establishing an LMMA, on a scale
from Much worse to Much Better. Mean scores are plotted, ranked on the Principle Component
Analysis results, indicating four components in the data (C1 to C4).
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APPENDIX 3.3  Perceived performance (frequency counts) 18 attributes of LMMAs
on a scale from “much worse” to “much better” (n = 88)
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APPENDIX 3.4 Perceived performance of the 18 attributes tested. Based on averages: mean (blue
cross), median (black circle) and mode (red triangle). *IPA attributes, and **NPS attribute (n = 88).
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APPENDIX 3.5 Perceived performance of LMMAs on 18 attributes (mean) for leaders and non-
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APPENDIX 3.6 The distribution of respondents who identified as leaders and non-leaders

(a) who responded from the four villages surveyed (frequency count n = 88) (b) who were detracters,
passive or promoters in the NPS (percentage) (n = 86).

(a)
Village 1 L[ P 110
Village 2 | | 0.43
Village 3 ] 7774, 090
Village 4 [ ] 0.91
50.00%  -2500%  0.00% 2500%  50.00%  75.00%  100.00%
Quality of life
(b)
Village 1 1 2.00
Village 2 | -39.13
Village 3 ] -4.76
Village 4 ] -9.09
-50.00 -25.00 0.00 25.00 50.00 75.00 100.00

Net Promoter score

APPENDIX 3.7  Perceived impact on quality of life following establishment of LMMA

5-point Likert-style scale for villages 1 to 4 (v1 to v4). The divergent bar plot (a) shows the percentage
of responses in 5 categories, from left to right: ‘Much worse’ (dark red narrow horizonal hatching ~ none
shown as none recorded); ‘Somewhat worse’ (pale red wide horizontal hatching); ‘Neither better nor
worse’ (solid grey shading); ‘Somewhat better’ (pale green wide diagonal hatching); to ‘Much better’
(dark green narrow diaganol hatching) with mean scores per village shown. While (b) shows the Net
Promoter Score calculated on the same question and data for each village, where NPS per village is
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shown, and calculated as: promoters (those responding with ‘Much better’) minus detracters (those
responding with ‘Neither better nor worse’, ‘Moderately worse’ or ‘Much worse’) (n = 88).

Conditional
support

Benefits
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needed

Resources
are protected and/or improving

Future generations

Requests made
Improvements

due to the LMMA

Unfair
Diffusion distribution
IS el desirable of
helpful livestock

Good fishery o . :
association
aood

APPENDIX 3.8 Relative frequency of reasons respondents wished to keep or abandon LMMAs
Colours represent positive (green), mixed (amber), or negative (red) reponses to the question of
whether respondents would like to keep their LMMA and why (n80).

Conflict
Unsatisfieq

APPENDIX 3.9  Principle Component Analysis Pattern Maxtrix (the correlations between each
attribute and each component). S1a shows the influence of each factor on each attribute, and S1b
shows the relative positions of each attribute of each factor. Colour indicates the coefficients that
cluster to form a component with high (yellow), medium (grey) and weak correlations (white).

Table a

C1 natural resources C2 support C3 empowerment C4 relationships
Conservation 0.871 -0.201 0.104 0.068
Pressure 0.741 0.319 -0.030 -0.215
Food 0.489 -0.202 -0.461 0.269
Funding 0.007 -0.952 0.005 -0.127
Livestock 0.014 -0.910 -0.130 -0.024
Control -0.311 -0.065 -0.828 -0.107
Restrictions 0.097 0.057 -0.798 -0.038
Income 0.320 -0.125 -0.638 0.280
Conflict -0.015 0.314 -0.076 0.866
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‘ Connections -0.069

-0.430

0.214

0.679

Extraction Method: Principal Component Analysis.
Rotation Method: Oblimin with Kaiser Normalization.

Table b
C1 natural resources C2 support C3 empowerment C4 relationships
Conservation 0.871 | Pressure 0.319 | Connections 0.214 | Conflict 0.866
Pressure 0.741 | Conflict 0.314 | Conservation 0.104 | Connections 0.679
Food 0.489 | Restrictions 0.057 | Funding 0.005 | Income 0.280
Income 0.320 | Control -0.065 | Pressure -0.030 | Food 0.269
Restrictions 0.097 | Income -0.125 | Conflict -0.076 | Conservation 0.068
Livestock 0.014 | Conservation -0.201 | Livestock -0.130 | Livestock -0.024
Funding 0.007 | Food -0.202 | Food -0.461 | Restrictions -0.038
Conflict -0.015 | Connections -0.430 | Income -0.638 | Control -0.107
Connections -0.069 | Livestock -0.910 | Restrictions -0.798 | Funding -0.127
Control -0.311 | Funding -0.952 | Control -0.828 | Pressure -0.215
Extraction Method: Principal Component Analysis.
Rotation Method: Oblimin with Kaiser Normalization.
APPENDIX 3.10  Principle Component Analysis Total Variance Explained.
Extraction Rotation
Component . Initial Sums of Sums of
Eigenvalues Squared Squared
Loadings Loadings
Total v .% of Cumulative % Total .% of Cumulative % Total
ariance Variance
1 2.884 28.844 28.844 2.884 28.844 28.844 1.948
2 2.066 20.658 49.502 2.066 20.658 49.502 2.317
3 1.479 14.789 64.291 1.479 14.789 64.291 2.205
4 1.161 11.61 75.902 1.161 11.61 75.902 1.6
5 0.757 7.57 83.472
6 0.535 5.353 88.825
7 0.442 4.419 93.244
8 0.357 3.569 96.814
9 0.181 1.814 98.628
10 0.137 1.372 100

Extraction Method: Principal Component Analysis.

APPENDIX 3.11  Distribution of samples used in the analyses.
Sex Female Male Female Male
Leadership Leader  Leaders Non- Non- Sum
leader leader
Village 1 5 11 1 3 20
Village 2 1 8 5 9 23
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Village 3 2 7 5 8 22
Village 4 3 9 7 4 23
Sum 11 35 18 24 88

APPENDIX 3.12 Distribution of leader and non-leader responses.

Non- % per % per
leaders vﬁ’I:ge Leaders vill:ge Sum
Village1 4 20.00% 16 80.00% 20
Village2 14 60.87% 9 39.13% 23
Village3 13 59.09% 9 40.91% 22
Village4 1 47.83% 12 52.17% 23
Sum 42 46 88

APPENDIX 4 Chapter 4 Survey and supplementary information

APPENDIX 4.1  Survey instrument for carbon management research
Q1 Understanding the management of carbon emissions in education institutions

Data protection

In this research study, we will use information provided by you in the online survey, and will only use
information that we need for the research study. Only Emily Lewis-Brown will have access to your
contact details if you provide it in the online survey, and will only use it if | really need it for this study to
clarify your answers with you. It will not be passed on to anyone else. Everyone involved in this study
will keep your data safe, secure and private. At the end of the study we will save some of the data in
case we need to check it. We will make sure no-one can work out who you are from the reports we
write. The participant information sheet tells you more about this.

Instructions
Please complete this survey on a computer rather than a smartphone to enable the best functionality.

Please answer these questions on behalf of your whole further or higher education institution (college
or university), rather than your faculty or department.

Thank you very much Email: e.lewis-brown17@imperial.ac.uk

Q2

Consent

Please indicate whether you provide consent for your survey responses to be used in this research

project. Your data will be held securely and confidentially, and data will be anonymised. Your
participation in this survey is entirely voluntary and you may withdraw at any time. You can email me
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(e.lewis-brown17@imperial.ac.uk) at any time to withdraw from the study. Only responses with Yes
ticked will be used in the analysis. | confirm that | have read and understand the participant information
sheet, dated 16th April 2021 for the study 'Understanding the management of carbon emissions in
education institutions' and have had the opportunity to ask questions which have been answered fully,
and provide consent for the inclusion of my survey response in this research.

o Yes

Q3 Would you like the results of this research to be sent to you?
o Yes
o No

Q4 Please insert your email address below (all responses will be anonymised and you will only be
contacted by me, and only to clarify responses or to send you the final results of this research)

Q5
DEFINITIONS

Voluntary Carbon Offsets (VCOs) or Voluntary Emission Rights (VERs): Carbon credits or certificates
that an individual person or organisation choses to buy on a voluntary basis to compensate for its
carbon emissions to reduce their net emissions. They are entirely voluntary they are bought through the
voluntary or compliance offset markets. VCOs or VERs are often certified through an accreditation
scheme, and may include carbon sequestration through tree planting; renewable energy production; or
energy efficient technology. Voluntary Carbon Offsets are measured in Metric Tonnes of CO2.

Mandatory Compliance Carbon Offset or Certified Emission Reductions (CER): Carbon credits or
certificates bought on the compliance market, regulated through the UN Clean Development
Mechanism (CDM), so that nations or organisations can offset carbon emissions to meet national Kyoto
Protocol commitments. They are measured in Metric Tonnes of CO2. For this survey we define ways
CERs can be classified: a) Compliance offsets purchased to comply with government set carbon caps
are not considered Voluntary Carbon Offsets as they are to comply with mandatory targets; b) Offsets
purchased from the compliance offset market to reduce carbon footprint below an institution's carbon
cap are considered Voluntary Carbon Offsets, as they are purchased voluntarily.

Renewable Energy Certificates (RECs): RECs may be purchased to financially support the production
of renewable energy. Each REC represents 1MWh of renewable energy. While this may be calculated
to reduce your carbon footprint, it is not considered a Voluntary Carbon Offset in this survey. Green
tariffs: Energy purchased from companies that supply renewable energy to your energy system, either
through direct generation or through purchasing RECs (above) from those generating renewable
energy. While this may reduce your carbon footprint, it is not considered a Voluntary Carbon Offset in
this survey. Institution: Further and higher education colleges, schools, and universities that have
independent decision- making and reporting for environmental management purposes. Separate
campuses, faculties and departments are considered as part of an institution.

Q6 Please state which institution (college, school, or university) your responses will represent (data and
results will remain anonymised).

125



Emily Lewis-Brown

Q7 When addressing your institutions carbon footprint, which carbon management approach does your
institution prioritise?
o Reduce carbon emissions

o Offset carbon emissions
o Both
o Neither

Q8 Please briefly explain why

Q9 Does your institution have any of the following?
(please tick all that apply)
o Environmental management accreditation e.g., ISO 14001
Carbon reduction policy or plan
Carbon offsetting policy or plan
Net negative emissions targets
Net zero or carbon neutral target
Environment / sustainability staff

O 0O O O O©

Display This Question:
If Does your institution have any of the following? (please tick all that apply) = Net zero or carbon
neutral target

Q10 If you have a carbon neutral and net zero target date, please state the date and scope
o Target date (year)
o Which Scope of emissions are included in this target

Q11 Please indicate which one of the following statements most closely applies to your institution
o Voluntary carbon offset purchases are being considered currently, but no decision made yet

Voluntary carbon offset purchases are agreed and planned

Voluntary carbon offsets have been purchased

Voluntary carbon offset purchases have been considered and rejected

Voluntary carbon offsets have not been purchased or agreed, but equivalent activities to offset

carbon emissions have been funded or agreed instead (please give brief details below)

O
O
O
O

Display This Question:

If Please indicate which one of the following statements most closely applies to your institution =
Voluntary carbon offsets have not been purchased or agreed, but equivalent activities to offset carbon
emissions have been funded or agreed instead (please give brief details below)

Or Please indicate which one of the following statements most closely applies to your institution =
Voluntary carbon offset purchases are agreed and planned

Or Please indicate which one of the following statements most closely applies to your institution =
Voluntary carbon offsets have been purchased
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Q12 What date did your institution first agree to purchase carbon offsets or fund equivalent activities to
offset your institution's carbon emissions?

o Month

o Year

Display This Question:
If Please indicate which one of the following statements most closely applies to your institution =
Voluntary carbon offset purchases have been considered and rejected

Q13 What date did your institution decide to reject carbon offsetting?
o Month
o Year

Display This Question:

If Please indicate which one of the following statements most closely applies to your institution =
Voluntary carbon offset purchases are agreed and planned

Or Please indicate which one of the following statements most closely applies to your institution =
Voluntary carbon offsets have not been purchased or agreed, but equivalent activities to offset carbon
emissions have been funded or agreed instead (please give brief details below)

Or Please indicate which one of the following statements most closely applies to your institution =
Voluntary carbon offsets have been purchased

Q14
In your view, why does your institution purchase or plan to purchase voluntary carbon offsets or fund
equivalent activities to offset carbon emissions?

Display This Question:

If Please indicate which one of the following statements most closely applies to your institution !=
Voluntary carbon offset purchases are agreed and planned

And Please indicate which one of the following statements most closely applies to your institution !=
Voluntary carbon offsets have not been purchased or agreed, but equivalent activities to offset carbon
emissions have been funded or agreed instead (please give brief details below)

And Please indicate which one of the following statements most closely applies to your institution !=
Voluntary carbon offsets have been purchased

Q15 In your view, why does your institution not purchase or plan to purchase voluntary carbon offsets
or fund equivalent activities to offset carbon emissions?
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Q16
Which of the carbon management tools was your institution using in the year 2010 and the year 2020
2010 2020
o Purchase of renewable
O O
energy
o Purchase of RECs o o
o Generation of renewable
O O

energy

o Energy efficient
technology (e.g., low energy o o
lights, showers or heating)

o Travel policy to reduce

carbon intensive travel © ©
o Engagement with climate 5 °
science, policy, or campaigns
o Promoting energy-saving o
behaviours ©
o Reducing carbon-intensive 5 °
foods for sale
o Managing space more
efficiently to reduce campus o o
footprint
o Carbon managementin
the supply-chains and o o
procurement
o Other o o
Display This Question:

If Please indicate which one of the following statements most closely applies to your institution =
Voluntary carbon offset purchases are agreed and planned
Or Please indicate which one of the following statements most closely applies to your institution =

Voluntary carbon offsets have not been purchased or agreed, but equivalent activities to offset carbon

emissions have been funded or agreed instead (please give brief details below)
Or Please indicate which one of the following statements most closely applies to your institution =
Voluntary carbon offsets have been purchased
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Q17
Is the funding allocation for voluntary carbon offsets considered independently from funding for carbon
reduction measures?

o Yes
o No

o Other (please explain below)

Display This Question:

If Please indicate which one of the following statements most closely applies to your institution !=
Voluntary carbon offsets have been purchased

And Please indicate which one of the following statements most closely applies to your institution !=
Voluntary carbon offset purchases are agreed and planned

And Please indicate which one of the following statements most closely applies to your institution !=
Voluntary carbon offsets have not been purchased or agreed, but equivalent activities to offset carbon
emissions have been funded or agreed instead (please give brief details below)

Q18
If your institution were to undertake carbon offsets in the future, would the funding allocation for
voluntary carbon offsets considered independently from funding for carbon reduction measures?

o Yes
o No

o Other (please explain below)

Q19 CARBON DATA

Q20 Which emissions does your institution calculate and which do you report? (please tick all that
apply)

o Calculate & o Neither calculate
o o Calculate
Report nor report

o Scope 1 (direct

emissions) o o o

o Scope?2
(indirect emissions) © © ©
o Scope 3 (e.g.,
supply chain, travel, o o o

wastes)

Q21 What method or tool (for example STARs or SIMAP) does your institution use to calculate its
carbon footprint?
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Q22 Has the method your institution uses for calculating carbon emissions changed over time? If so,
please provide details.

o Yes (if so, please provide details)
o No

o Don't know

Q23 To whom are your institution's carbon emissions reported? (please tick all that apply)
o HESA
o STARS
o Internally only
o Second Nature
o Climate Neutral Now
o Website (please provide the link below)

o Other (please give details below)

Q24 Please provide your institution's annual gross Scope 1 and Scope 2 carbon dioxide equivalent
emissions data for as many years as possible, as a xIs, xIsx or csv file attachment. In the file, please
include your institution's name, annual gross Scope1 and Scope 2 carbon dioxide equivalent
emissions, annual carbon offsets and annual number of full time equivalent (FTE) students.

Skip To: Q26 If Condition: Uploaded File Is Uploaded. Skip To: Please indicate whether the
Campuses,....

Q26 Please indicate whether the campuses, departments and faculties in your institution calculate,
manage, and report environmental management separately from the institution-wide processes.

o Yes
o No

o Don't know

Q27 Thank you very much for your time.

If you have any queries, please contact Emily Lewis-Brown: e.lewis-brown17@imperial.ac.uk.

If you have anything further you would like to add or comments about this survey, please add them
below.
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APPENDIX 4.2 Cumulative adoptions of voluntary carbon offsets
(UK (triangles) and USA (crosses) universities).

BUnder consideration
BRejected
BPurchased

OAgreed or planned

OAlternatives

APPENDIX 4.3 Respondent status of VCO adopters or non-adopters with sub-categories.

Those who have purchased, plan to purchase or engage in equivalent alternatives to voluntary carbon
offsets are coded as adopters (blue solid); and those who are considering but not yet decided whether
to adopt or have rejected carbon offsets are coded as non-adopters (red diagonal). Non-adopters
considering adopting carbon offsets may move status category in the future.
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Priorities to managing carbon emissions (% of responses)

APPENDIX 4.4  Priorities of VCO adopters (blue solid) and non-adopters (red diagonal)

Environment / sustainability staff —_—

RRUINNIRNRINNRRNNNNINRRNNRY

Net zero or carbon neutral target
Net negative emissions targets N
Carbon offsetting policy or plan

Carbon reduction policy or plan §

Environmental management accreditation —
0.00% 50.00% 100.00%
Hp @3 Policies held in 2021 (% of adopters and non-adopters)

APPENDIX 4.5 Policies held by adopters and non-adopters of voluntary carbon offsets.

Excluding ‘carbon offsetting policy or plan’ to avoid double-counting, there is no significant difference in
the number of policies help by the adopters (blue solid) and non-adopters (red hatching) studied (Welch
test 0.792, p = 0.376).
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APPENDIX 4.6  The dates of policies to reach net zero for adopters and non-adopters.
Percentage of respondents in each group. Adopters (blue solid) (n = 29) were significantly more
ambitious in their net zero targets than were non-adopters (red diagonal) (n = 50) of VCO (Welch test

5,606, p = 0.022).
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APPENDIX 4.7 Practices to manage carbon emissions by adopters and non-adopters

(a) 2010 and 2020; (b) the change between 2010 and 2020; (c) selected categories directly impacting
carbon emissions; and (d) percentage change in emissions for aggregated categories of practices
impacting emissions that are counted and those that are not counted in carbon emissions reports.
Figures (c) and (d) illustrate the increase over time differs for adopters and non-adopters within the
three groups of practices that affect the different scopes of emissions differently: A, those affecting
scope 1&2 emissions which are counted in carbon emissions calculations; B, those affecting scope 1&2
emissions but are not counted; C, and those affecting scope 3 emissions and are not counted in carbon
emissions reports. However, the differences are not significant with this sample size and variability
(Welch test 3.203, p = 0.079; 0.057, p = 0.812; 1.916, p = 0.170 respectively).

M scope 182 counted
4 T [ Scope 182 not counted
B scope 3 not counted

7993
=]
96 76

Number of practices

status
APPENDIX 4.8 Change in practices to manage emissions by adopters and non-adopters.
Three categories of practical actions are shown for adopters (1) and non-adopters (0): solid blue box
represents practices that count in Scope 1 and 2 gross carbon emissions, such as energy efficiency
that can reduce the amount of electricity purchased from the grid (Welch statistic 1.916, p = 0.170);
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striped yellow relate to practices that relate to Scope 1 and 2 carbon emissions but are not accounted
for in gross carbon emission reporting, such as purchase of renewable electricity or renewable energy
certificates (Welch statistic 0.057, p = 0.812); and diagonal grey relates to scope 3 emissions which are
not reported as part of gross scope 1 and 2 emissions and can not be analysed adequately due to
insufficient reporting, such as reducing carbon intensive travel (Welch statistic 3.203, p = 0.079).

—{ Voluntary carbon offset adoption status
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APPENDIX 4.9 Conceptual model of universities’ attributes, context and carbon emissions.

The associations between attributes, and between attributes and outcomes were investigated through a
series of statistical tests, described in the text. Results are indicated on the model with non-significant
(dotted line), significant (continuous lines) and positive + and negative - correlations indicated.
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APPENDIX 4.10 Change in carbon intensity of UK national grid electricity over time
Indicating a reduction over time, consistent with the reduction in gross emissions in respondents from
UK universities (Louviere et al., 2015).

APPENDIX 4.11  Definition of Scope 1, 2 and 3 emissions (excerpt from Defra, REF).

Scope 1 (Direct emissions): Activities owned or controlled by your organisation that release emissions
straight into the atmosphere. They are direct emissions. Examples of scope 1 emissions include
emissions from combustion in owned or controlled boilers, furnaces, vehicles; emissions from
chemical production in owned or controlled process equipment.

Scope 2 (Energy indirect): Emissions being released into the atmosphere associated with your
consumption of purchased electricity, heat, steam and cooling. These are indirect emissions that are a
consequence of your organisation’s activities but which occur at sources you do not own or control.

Scope 3 (Other indirect): Emissions that are a consequence of your actions, which occur at sources
which you do not own or control and which are not classed as scope 2 emissions. Examples of scope
3 emissions are business travel by means not owned or controlled by your organisation, waste
disposal, or purchased materials or fuels.

APPENDIX 4.12  Priorities for managing carbon emissions (n = 96).

Both Reduce Offset Ratio

Adopters 29.41% 70.59% 0.00% 2.40
Non-adopters 29.03% 70.97% 0.00% 2.44
All respondents ~ 29.17% 70.83% 0.00% 2.43

APPENDIX 4.13  Correlation of carbon intensity (Cl) and gross emissions (CO,).

Data provided for the decade from 2009 to 2020 for adopters (n = 34) and non-adopters (n = 62) of
voluntary carbon offsets, using Spearman’s Rho correlation in SPSS. *indicates significance at the 99%
level and **at the 95% level, c.c. indicates the correlation coefficient and ‘n’ indicates the number of
years of data.
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Adopter non-adopter
(n34) (n62)

ce. 797" -645"

Cl  sig 0.002 0.032
n 12 1"

c.C. - 745" -0.591

CO2 sig 0.008 0.056
n 1 1

APPENDIX 4.14 Welch equality of means tests, with means and standard errors.
Data provided for respondent from the UK and USA (n = 94). *indicates a significant Welch test result

(p = <0.05).
UK USA Equality of Means (Welch)
mean st mean st Statistica  dft  df2 Sig.
error error
(a)
Policies (sum) ** 3417 0134 2672 0.087 |21.680 1 63.380 0.000
Ambition (S1+S2) 12.750 1.053 15.936 1.570 | 2.841 1 74370 0.096
Size (FTE) 15.551 1.313 18.961 2073 | 1.932 1 88.667 0.168
Data (span of yrs)** | 10.889 0.111 9.466 0.380 | 94.033 1 66.383 0.000
Practices 2010 3.750 0337 3.724 0.261 | 0.004 1 73488 0.952
Practices 2020 ** 7972 0334 5966 0.250 |23.120 1 71.258  0.000
Practices (change)*™ | 4.222 0348 2241 0234 |22.364 1 65579 0.000
b

§\/I<)aan Cl** 1419 0.163 6.023 1.102 | 17.075 1 59478 0.000
% A Cl per yr ** -3.561 0345 -2.103 0.437 | 14.898 1 91.994 0.000
% A CO, per yr ** -4180 0.331 -2.032 0.361 |8.870 1 89.724  0.004

APPENDIX 5 Chapter 5 Supplementary information — Acronym glossary

Appendix 5.1 Glossary of principles, policies, and practices for environmental management
to embed in conservation science and practice

AASHE

ANOVA Analysis of Vaiance

BPEO Best Practicable Environmental Option
BPEO Best Practicable Environmental Option
BWS Best-Worst Scaling

CBD Convention on Biodiversity

CCF Comprehensive conservation framework
CER Certified Emissions Reductions

CFS Committee on Food Security

Advancement of Sustainability in Higher Education
ALARP As Low As Reasonably Practicable
ALARP As Low As Reasonably Practicable
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CIHR
CMP
CNN
COo2
CO2-e
EAUC
EIA
EIA
EU
FPIC
FPIC
GRCS
HESA
HLPE
ICROA
IPA
IPBES

IPCC
SO
IUCN
LMMA
MIHARI
MPA
NGO
NPS
OECD
PCA
PP
PPP
REC
RSPB
SDG
STARS
UN
UNEP
UNFAO
UNFCCC
UNGA
UNHCR
VCO
WWF

Conservation Initiative on Human Rights

Conservation Measures Partnership

Carbon Neutral Now

Carbon Dioxide

Carbon Dioxide equivalents

The Alliance for Sustainability Leadership in Education
Environmental Impacts Assessment

Environmental Impacts Assessment

European Union

free and prior informed consent (FPIC)

Free Prior Informed Consent

Global Ratings of Change Scale

Higher Education Statistics Agency

High Level Panel of Experts

International Carbon Reduction and Offsetting Accreditation
Importance-Performance Analysis

Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem
Services

Inter-governmental Panel on Climate Change
International Standards Organisation

International Union on Conservation of Nature

Locally Managed Marine Areas

Madagascar's Locally Managed area network

Marine Protected Area

Non-Governmental Organisation

Net Promoter Score

Organization for Economic Cooperation and Development
Principle Component Analysis

Precautionary Principle

Polluter Pays Principle

Renewable Energy Certificates

Royal Society for the Protection of Birds

Sustainable Development Goals

The Sustainability Tracking, Assessment & Rating System of AASHE
United Nations

United Nations Environment Programme

United Nationd Food and Agriculture Organisation

United Nations Framework Convention on Climate Change
United National General Assembly

United Nations Hight Commission on Refugees

Voluntary Carbon Offsets

Known in the USA as Word Wildlife Fund
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APPENDIX 6 Permissions

Hi Emily,

According to Wiley policy, you are permitted to use your published paper CSP2-20-0138.R1, “The
importance of future generations and conflict management in conservation,” in your Ph.D. thesis.
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