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Abstract 
Reversing biodiversity loss is one of the most significant challenges for our global 

community. Our individual and collective behaviours are the primary drivers of 

biodiversity loss, either through direct cause-and-effect or indirectly through complex 

causal links. By altering behaviours that impact nature negatively, we can achieve 

positive change that benefits biodiversity, propels sustainable development, and 

produces a healthier, more equitable world. Conservation researchers and 

practitioners are increasingly implementing behaviour change interventions to address 

threats facing biodiversity. Such interventions require substantial market research to 

ensure their effectiveness or risk failure, wasted resources, or unintended 

consequences. Therefore, conservation behaviour change needs to draw on learnings 

from other fields while developing methods specific to biodiversity applications. 

My thesis builds on the growing interdisciplinary behaviour change literature and 

showcases contributions to the specific case of consumer behaviour change for 

sustainable coffee.  Specifically, I highlight: (i) the current state of sustainable coffee 

certification policies featuring a novel evaluation of how eleven prominent standards 

address critical threats to biodiversity from coffee agriculture, with discussion on 

opportunities to improve these policies through upstream social marketing; (ii) apply a 

machine learning algorithm to select variables showing the highest correlation with 

stated willingness to purchase environmentally friendly coffee from 1142 coffee 

consumers that participated in an online questionnaire, with discussion on how these 

insights could inform the design of a targeted behaviour change intervention to 

increase consumer demand for environmentally friendly coffee; and (iii) present the 

application of a seven-step co-design process, which showcases the value of user-

centred design approaches to behaviour change interventions for biodiversity 

conservation, making important contributions towards the translation of consumer 

ideas into concrete prototypes. Together, my research contributes to advancing 

conservation behaviour change, emphasising reproducible methods for designing 

interventions to support sustainable development that benefits biodiversity and 

people.
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Thesis overview 
To aid the reader, I summarise below how the chapters of my thesis connect and flow 

(see Figure 1.1). Coffee offers a practical link between behaviour and biodiversity. 

Coffee is generally bought as a single ingredient product, not as one of many 

ingredients in numerous products (like palm oil), making the links between consumer 

and producer behaviours relatively clear. Coffee producers directly impact biodiversity 

in the ecosystems where they grow coffee, but producers’ decisions around how to 

grow coffee are influenced by changing consumer demands. Consequently, coffee 

consumer behaviour indirectly impacts biodiversity. Following this logic, it is possible 

to support coffee producers who grow coffee amongst biodiverse agroecosystems by 

changing consumers’ purchasing behaviour to demand coffee grown in these ways. 

Through my thesis, I investigated approaches to change coffee consumer behaviour 

by exploring how we can co-design targeted interventions. 

Although the origins for this definition are unclear (Purvis et al. 2019), sustainability is 

generally defined as “meeting the needs of the present without compromising the 

ability of future generations to meet their own needs” and represented by three 

interconnected pillars  (social, economic, and environmental; Purvis et al. 2019, United 

Nations 2021). For the purposes of my thesis, I define sustainable coffee as “coffee 

produced in ways that meets the needs of the present, supporting biodiversity and 

profitable producer livelihoods, without compromising the ability of future generations 

to meet their own needs”. By purchasing sustainable coffee, companies and 

consumers can support profitable livelihoods for producer communities who take 

actions that preserve biodiversity in the ecosystems where coffee is grown. 

In chapter one I provide introductory discussion on why biodiversity needs behaviour 

change from consumers and why conservation behaviour change requires research 

and development. In this section, I also provide some background context linking 

coffee consumer and producer behaviours to biodiversity. This has inevitably resulted 

in some repetition across my thesis as chapters two, three, and four have either been 

published or are currently under review for publication at the time of writing. 



13 
 

 

Figure 1.1. How my thesis flows and connections between chapters 

In chapter two I highlight the complex world of sustainability standards with a novel 

evaluation of how eleven prominent standards address eight critical threats to 

biodiversity from coffee agriculture, encompassing thirty-four underlying threat 

processes. Pollution and forest habitat loss were well considered at the local scale, but 

many standards lacked policies to consider numerous underlying threat processes, 

including habitat fragmentation and conversion of agricultural land key for regional 

food security. I advocate for sustainable coffee standards to take landscape and 

regional scale approaches, which will allow tailored consideration of biodiversity needs 

and call for social marketers to engage with key upstream stakeholder audiences in 

industry, government, and not-for-profits to help enact this change. 

Sustainability standards offer one path towards coffee systems that benefit biodiversity 

and people, connecting consumer and producer behaviour. However, one of the 

biggest short falls of coffee sustainability standards is that even though they have been 

able to certify or verify 55% of the world’s coffee production, less than 25% of coffee 

was bought as standard-compliant in 2019 (Panhuysen and Pierrot 2020). 

Subsequently, many producers have been left to bear the upfront costs of becoming 

sustainability standard-compliant, often without receiving price premiums or priority 

access to markets. This reduces producers' financial capacity and motivations to 

continue to invest in improved sustainability practices (Global Coffee Platform 2018). 
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Based on my assessment in chapter two and this apparent lack of consumer demand 

for certified sustainable coffee, I explored two strategies for designing consumer 

behaviour change interventions to increase demand for sustainable coffee:  

(i) conventional social science survey methods and (ii) user-centred co-design. 

In chapter three I used an online questionnaire to understand both coffee consumption 

behaviours and consumers’ awareness of biodiversity and other sustainability issues 

across metropolitan Melbourne, in south-eastern Australia. After providing a definition 

of environmentally friendly coffee, I found 89% of the 1,142 respondents were willing 

to consume this type of coffee. While this suggests the public is ready to switch to this 

alternative, responses highlighted that there was limited knowledge of where to find 

environmentally friendly coffee, or that coffee could have negative impacts on 

biodiversity. I used a machine learning feature selection algorithm to identify which 

variables best predicted stated intention to consume environmentally friendly coffee. 

Despite a vibrant café culture in Melbourne, I found that 76% of respondents buy the 

coffee they use to make at home from supermarkets and that 57% of respondents buy 

instant coffee. These insights will inform the development of an upcoming behaviour 

change campaign, led by Zoos Victoria, but will also be important for other markets. 

In chapter four I present the application of a seven-step co-design process, providing 

an outline and guidance for how to generate more user-centric intervention ideas and 

transform them into feasible prototype interventions. I applied this seven-step co-

design process with coffee consumers in Adelaide, Australia to ideate and develop 

two prototype interventions to increase consumer demand for sustainable coffee. 

Through this research I outline contributions that showcase the value of user-centred 

design approaches to behaviour change interventions for biodiversity conservation. 

In chapter five I summarise the key contributions and outcomes from my thesis. I also 

provide further discussion on future research avenues and practical applications of 

behaviour change to conserve biodiversity. I discuss the next steps needed to apply a 

behaviour change campaign for sustainable coffee and potential for interventions 

along the coffee supply chain. I further discuss where I see potential for prospective 

change agents to implement consumer behaviour change to help conserve 

biodiversity. Finally, I call for continued collaboration among communities, companies, 

and cultures to act—now—to reverse biodiversity loss. 
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Chapter 1.   

Introduction 

1.1.  Biodiversity needs behaviour change from consumers 

Every humans’ individual, community, and societal behaviours impact nature whether 

we are aware of it or not (Bradshaw et al. 2021). Our actions can impact nature through 

direct cause-and-effect or indirectly through complex causal links (Schultz 2011, 

Wright et al. 2015). For example, direct impacts could occur from communities 

monitoring restoration progress (Sullivan and Molles 2016) or choosing to plant native 

trees, grasses, and flowers in urban areas as habitat for animals (Aronson et al. 2017) 

and microbiota (Mills et al. 2020) which leads to gains in local biodiversity. For complex 

causal links, an example could be rising affluence and shifting cultural norms in one 

society allowing millions of people to buy and eat more beef, indirectly causing 

widespread deforestation and biodiversity loss in another area due to expanding cattle 

farming (Godfray et al. 2018, Wiedmann et al. 2020). Fortunately—as people—we can 

choose to change our behaviours to increase beneficial outcomes or minimise harmful 

consequences for ourselves, others, and our environment (Thøgersen 2014). Sadly, 

since the industrial revolution, our behaviours have caused increasingly detrimental 

effects on our natural environment leading to massive and global biodiversity loss 

(Sodhi et al. 2004, Wilcove et al. 2013, Maxwell et al. 2016, Marques et al. 2019). 

These adverse effects rarely result from evil intentions (however, see Stoett and 

Omrow 2020); but are a result of everyday decisions multiplied by billions of people 

that operate in set systems (Schultz 2011, Thøgersen 2014, Wright et al. 2015). We 

each make many millions of these everyday decisions across our lifetimes for the food 

we eat, clothes we wear, homes we make, what we spend our time or money on, how 

we move about, and the people we promote to positions of power. Although the impact 

of these decisions may seem insignificant as we make them individually, the collective 

accumulation of small changes by many people can result in profound impact (Dietz 

et al. 2009). Consequently, by changing the behaviours that directly or indirectly harm 

our natural environment, we can reduce and reverse biodiversity loss (Veríssimo 2013, 

Amel et al. 2017, Weber 2017). Yet, identifying precisely what these behaviours are 

and how to change them for the better is not always obvious. 



16 
 

1.2.  The rise of conservation behaviour change 

Changing our behaviour to maintain nature is not a new idea; societies have done this 

throughout history to preserve their way of life (Ellen 1982, Smith and Wishnie 2000).  

However, in our modern global society, conservation practitioners and researchers 

increasingly recognise behaviour change as a valuable approach to help conserve 

biodiversity (Schultz 2011, Clayton et al. 2013, Wright et al. 2015, Amel et al. 2017, 

Bennett et al. 2017a, Reddy et al. 2017, Byerly et al. 2018, Selinske et al. 2018, Green 

et al. 2019, Veríssimo 2019). Such conservation interventions require substantial 

market research to ensure effectiveness or risk failure, wasted resources, or 

unintended consequences (Douglas and Winkel 2014, Lim et al. 2017, Veríssimo et 

al. 2020). Therefore, conservation practitioners and researchers need to draw on 

learnings from other fields while developing methods specific to biodiversity.  

Behavioural sciences have developed substantially over the last century, frequently 

applied to improve social and public health, education, or financial outcomes (see  

Michie et al. 2011, and Davis et al. 2015 for a review and further discussion). From 

behavioural economics (Brown 2009, Martin and Martin 2009), to social marketing 

(Kotler and Zaltman 1971, French et al. 2010, Lee and Kotler 2011), or public health 

and clinical psychology (Rothschild 1999, Saunders et al. 2006, Michie et al. 2011), 

multiple disciplines of research and practice have developed various approaches to 

change people’s behaviour for the better. While there have been some environmental 

applications to issues including climate change (McKenzie-Mohr et al. 2011) and 

recycling (Clayton et al. 2013), there have been far fewer explicit examples for 

biodiversity conservation (Cowling 2014, Reddy et al. 2017, Sterling et al. 2017, 

Selinske et al. 2018). Hereafter, I refer to behaviour change primarily applied to 

biodiversity as ‘conservation behaviour change’. Although we know a lot about 

changing people’s behaviour in certain circumstances (Michie and Johnston 2012), 

conservation researchers and practitioners need to translate that knowledge and test 

applications to reduce and reverse biodiversity loss (Wright et al. 2015).  

For many people it may now seem straightforward that quitting tobacco smoking will 

benefit your health (OECD and World Health Organization 2020), or that good hand 

hygiene limits the spread of infectious diseases (Jumaa 2005). However, it can be 

harder to know what actions will lead to positive biodiversity outcomes (Veríssimo 
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2019). A mix of conscious and non-conscious cues, behavioural levers, social norms, 

and environmental situation influence our decisions, so that we can actively choose or 

unwittingly be influenced to behave in specific ways (see Gallagher 2017, Eyal 2019, 

and Wood 2019 for detailed discussion). Social and public health behaviour change 

interventions often focus on short-to-medium-term benefits that directly affect the 

individual making the change or their immediate family (French et al. 2010, Lee and 

Kotler 2011). Similarly, the finance and business sectors' interventions often leverage 

direct benefits to individuals (Brown 2009, Martin and Martin 2009). A key challenge 

for conservation behaviour change is that the people who will need to change their 

behaviours won’t always directly benefit, as benefits usually accrue indirectly through 

complex causal links for the people changing their behaviour (Schultz 2011, Wright et 

al. 2015, Meijers et al. 2019, Veríssimo 2019). Further, biodiversity benefits are often 

only realised after several years or decades and at landscape to regional scales 

(Veríssimo et al. 2017). So, conservation behaviour change will need to shift 

communities, companies, and cultures to achieve the scale of change required to 

reverse global biodiversity loss. Implementers of interventions will need to find ways 

to work with—and for—the people they seek to serve to create the changes needed 

to meet sustainability and biodiversity targets (Doughty et al. 2021). With ecosystems 

already collapsing and countless species edging towards extinction, the nature we all 

depend on is at the precipice (Wilcove et al. 2013, Bergstrom et al. 2021). So, there is 

a pressing need to improve our understanding of what behaviours are currently of 

concern, or will become issues in the future, as well as how to nudge, budge, and 

shove these behaviours towards more beneficial paths (Cowling 2014, Oliver 2015, 

Clayton et al. 2017, Reddy et al. 2017, Selinske et al. 2020b).  

At present, agriculture occupies half of the world’s habitable land (Ritchie and Roser 

2020). Most globalised food systems have devastated biodiversity, but sustainable 

food systems have the potential to nurture nature and human health (Willett et al. 2019, 

Farmery et al. 2021). For most producers, decisions around what and how to grow, 

farm, harvest, or manage is influenced, either directly or indirectly, by consumer 

demands. So, there is great potential to shift consumer demands in ways that will 

support the transition towards more sustainable food systems. My thesis builds on the 

growing interdisciplinary behaviour change literature with contributions to the case of 

consumer behaviour change for sustainable coffee. 
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1.3.  Coffee communities, café culture, and coffee companies 

Coffee is something that almost everyone can relate to. Coffee has deeply rooted and 

connected cultures for centuries; from the stories of Sufi Baba Budan smuggling the 

first seven seeds out of the powerful Ottoman Empire to grow coffee in southern India, 

to stories told by baristas of the coffee communities who grow the beans that fuel café 

culture around the world today. Originating from tropical and southern Africa or tropical 

Asia, there are over one hundred and twenty known species within the Coffea genus 

(Hamon et al. 2017). However, the two species Arabica (Coffea arabica) and Robusta 

(Coffea canephora), account for almost all of the coffee we consume (International 

Coffee Organisation 2021). In 2020, Arabica accounted for approximately 60% of 

global coffee production and Robusta 40% (International Coffee Organisation 2021).  

Coffee is traditionally grown as shrubs or small trees in shaded agroecosystems or 

near-wild coffee forests, providing habitat and protection for considerable biodiversity 

(see Figure 1.2; Perfecto and Snelling 1995, Perfecto et al. 1996, Wunderle and Latta 

1996, Greenberg et al. 1997, Moguel and Toledo 1999, Mas and Dietsch 2004, 

Hundera et al. 2013, Tadesse et al. 2014, Buechley et al. 2015). Today, coffee is 

grown in some of the most biodiverse regions of our world, with a spatial footprint of 

approximately 100,000 km2 (Killeen and Harper 2016), on an estimated 12.5 million 

coffee farms (Enveritas 2018), supporting millions of coffee farming families and their 

communities (Philpott et al. 2008, Tscharntke et al. 2015). From 1990 to 2020 annual 

global coffee production increased from approximately 5.6 to 10 billion kilograms 

(International Coffee Organisation 2020). However, the coffee sector predicts global 

demand will more than double between 2015 and 2050 (Killeen and Harper 2016). At 

the same time, climatic predictions suggest that approximately 60% of the area that 

will be suitable to grow coffee in 2050 was covered by natural forest in 2010 (Killeen 

and Harper 2016). This increasing demand along with a changing climate will require 

coffee production areas to expand, intensify, or shift (Jha et al. 2014, Killeen and 

Harper 2016). If not managed carefully, these changes will likely have substantially 

negative consequences for biodiversity (Philpott et al. 2008, Tejeda-Cruz et al. 2010, 

Tscharntke et al. 2015, Nesper et al. 2017). However, many coffee companies and 

consumers seem unwilling to pay for the human and biodiversity costs of coffee, 

knowingly or unknowingly, pushing producers to use less or un-sustainable practices 

(Sachs et al. 2019, Panhuysen and Pierrot 2020). Consequently, coffee producers are 
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left to bear most of the burden, risks, and challenges to sustain coffee production 

(Philpott et al. 2008, Bunn et al. 2015, Tscharntke et al. 2015, Killeen and Harper 2016, 

Samper et al. 2017, Sachs et al. 2019, Conservation International 2021).  

Although traditional methods are still employed in many areas, coffee production is 

increasingly shifting towards ecologically simpler systems (Guingato et al. 2008, Baker 

2014, Jha et al. 2014, Nesper et al. 2019). These simpler production systems can 

consist of coffee plants grown under a canopy of a few shade tree species (which are 

often non-native), or, on highly mechanised farms as monocultures consisting of 

regimented rows of coffee plants grown in full sun (see Figure 1.2; Jha et al. 2014, 

Nesper et al. 2019). Coffee grown in these conditions, without a complex forest 

structure, supports far less biodiversity than coffee grown in diverse agroecosystems 

or near-wild coffee forests (Bhagwat et al. 2008, Tadesse et al. 2014, Buechley et al. 

2015, Nesper et al. 2017, Zewdie et al. 2022). Without the nutrient and hydrological 

cycles or biological control agents of a functional forest ecosystem, these simpler 

coffee production systems require the artificial input of fertilisers, irrigation, and 

pesticides (Rice and Ward 1996). If not managed carefully, these fertilisers and 

pesticides, along with other processing by-products, can run off into surrounding 

habitats and cause further detrimental impacts (Murthy and Naidu 2012).  

Importantly, the broader landscape context and land-use history of individual sites 

strongly influences the potential net loss or gain in biodiversity when transitioning any 

area to coffee, or intensifying production (Chazdon et al. 2016, Martin et al. 2020, 

Zewdie et al. 2022). Essentially, coffee agroecosystems developed from tropical forest 

ecosystems support higher biodiversity than coffee agroecosystems developed from 

open land, but still correspond to a degradation of forests and loss of biodiversity. 

Whereas development of coffee agroecosystems from open land rehabilitates formerly 

forested areas and leads to biodiversity gains (see Figure 1.2 and Martin et al. 2020 

for further discussion). There is a non-linear relationship between productivity and 

profitability among these systems (Zewdie et al. 2022), but coffee can be profitably 

produced and benefit biodiversity (Bhagwat et al. 2008, Jose 2009, Hernandez-

Aguilera et al. 2019, Iverson et al. 2019, Sachs et al. 2019, Martin et al. 2020).  



20 
 

 

Figure 1.2. Conceptual spectrum of coffee production systems adapted from (Martin 
et al. 2020). (a) Tropical forest ecosystem supporting maximal biodiversity. (b) 
Complex coffee agroecosystem supporting high biodiversity. (c) Simple coffee 
agroecosystem supporting moderate biodiversity. (d) Monoculture coffee supporting 
low biodiversity. (e) Degraded land supporting minimal biodiversity. Coffee 
agroecosystems (b and c) developed from monocultures (d), or degraded land (e) 
rehabilitates formerly forested areas, leading to gains in biodiversity. Whereas 
development of complex coffee agroecosystems (b) from tropical forest ecosystems 
(a), simplification of coffee agroecosystems (from b to c), or conversion of coffee 
agroecosystems (b or c) to monocultures (d) degrades these ecosystems, leading to 
a reduction in biodiversity. 



21 
 

Changing consumer demands and external market forces can influence producers’ 

decisions for how they grow coffee and, in turn, impact biodiversity (Hernandez-

Aguilera et al. 2019, Iverson et al. 2019, Sachs et al. 2019, Panhuysen and Pierrot 

2020). Therefore, it is possible to support farming families and communities that 

improve or maintain their practices to grow coffee amongst diverse agroecosystems 

by changing consumers’ behaviour to demand coffee grown in these ways (Sachs et 

al. 2019, Bowie et al. 2020, Vogt 2020, Conservation International 2021, Garrett et al. 

2021). Sustainability standards offer one path towards coffee systems that benefit 

biodiversity and people, connecting consumer and producer behaviour. Yet, even after 

operating for decades in some regions, there is a limited evidence base for positive 

synergistic biodiversity conservation and livelihood outcomes (Garrett et al. 2021). In 

chapter two, I explore the current state of sustainability standards and discuss 

opportunities to improve future standards that could begin to place the challenge of 

addressing coffee’s most urgent issues more equitably across the value chain.  

To be successful at influencing consumer behaviour, sustainability standards and 

associated logos need to have good brand recognition and be perceived as 

trustworthy (Yiridoe et al. 2005, Pickett‐Baker and Ozaki 2008, Delmas and Burbano 

2011, Chen and Chang 2013, Darian et al. 2015, Lee and Bateman 2021). However, 

there is confusion around many of these sustainability logos regarding recognition and 

what they stand for (Brécard 2014, Grunert et al. 2014, Williams et al. 2021). 

Consequently, even highly motivated conscious consumers can find it challenging to 

know where and how to find coffee that benefits biodiversity and the people who grow 

it (Kolk 2013, Takahashi et al. 2018, Williams et al. 2021). This may help explain why 

less than 25% of the coffee produced globally in 2018/19 was bought as standard-

compliant, even though 55% of the coffee produced globally was compliant with at 

least one sustainability standard (Panhuysen and Pierrot 2020). This lack of consumer 

demand severely limits benefits for standard-compliant producers, reducing their 

financial capacity and motivation to continue investing in improved sustainability 

practices (Global Coffee Platform 2018, Panhuysen and Pierrot 2020). Despite these 

challenges, shifting consumers’ purchasing behaviour to demand coffee that is grown 

amongst biodiverse agroecosystems and supports profitable livelihoods will be 

required to ensure sustainability of the coffee industry into the future (Sachs et al. 

2019, Panhuysen and Pierrot 2020). 
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Consumer demands and trends in coffee consumption behaviour have gone through 

several ‘waves’ (Manzo 2014, Fischer et al. 2021). The industry characterises ‘first 

wave’ coffee as mass-produced, cost-effective, and convenient (Manzo 2014). This 

coffee is typically sold as ground or instant coffee at grocery stores or supermarkets 

with little information regarding where the beans were grown or by whom (Fischer et 

al. 2021). ‘Second wave’ coffee saw the arrival of coffee chain stores such as 

Starbucks, as well as a broader range of coffee drink types (e.g., flavour additives, 

alternative milk products), and a nascent awareness that coffee could be an agent for 

positive change (e.g., fair trade or organic coffee from a specific country or region; 

Hartmann 2011, Manzo 2014). ‘Third wave’ coffee brought with it independent coffee 

shops and roasters and is what many consumers would think of as today’s café 

culture. These cafés and roasters are willing to invest extra effort into developing direct 

trade relationships with coffee producers from specific regions or communities that 

grow high-quality beans (Hartmann 2011, Manzo 2014, Fischer et al. 2021). The third 

wave saw coffee become more of a luxury product and an experience, viewed with the 

same lens as fine wine (Hartmann 2011, Manzo 2014, Carvalho et al. 2015, Fischer 

et al. 2021). Australia has the highest market penetration of third wave coffee, and 

supported approximately 125 specialty cafés per million people in 2016 (Samper et al. 

2017). Today, new waves are brewing as stakeholders within the coffee industry place 

even greater emphasis on equity and sustainability, including addressing biodiversity 

concerns (Panhuysen and Pierrot 2020, Conservation International 2021). As such, 

there is great potential for coffee industry stakeholders to embrace “environmentally 

friendly” coffee, which is produced and traded in a way that ensures fair and profitable 

producer livelihoods, sustainable production practices, and the protection of habitat 

for biodiversity.  

In chapter three I used an online questionnaire to understand both coffee consumption 

behaviours and consumers’ awareness of biodiversity and other sustainability issues 

across metropolitan Melbourne, Australia. In chapter four I present the application of 

a seven-step co-design process, providing an outline and guidance for how to 

generate more user-centric intervention ideas and transform them into feasible 

prototype interventions. I applied this seven-step co-design process with coffee 

consumers in Adelaide, Australia to ideate and develop two prototype interventions to 

increase consumer demand for sustainable coffee. 
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2.1.  Abstract 

Upstream social marketing can help address environmental problems to drive 

important policy change, but examples are limited. The purpose of this study is to apply 

an upstream social marketing lens to critically reflect upon and discuss potential policy 

changes for sustainable coffee standards to better serve biodiversity. We used 

programme theory evaluation to assess, ex-ante, the extent to which eleven prominent 

standards include policies to address eight critical threats to biodiversity 

(encompassing thirty-four underlying threat processes) and, if so, the extent to which 

key decision guidelines and methodologies are provided. We found pollution and 

forest habitat loss were well considered at the local scale. However, many standards 

lacked policies to consider numerous underlying threat processes, including habitat 

fragmentation and conversion of agricultural land key for regional food security. We 

applied a novel framework to highlight the complex world of sustainable coffee policies 

and provide suggestions to improve these. Our findings deliver important upstream 

social marketing considerations and recommendations that can be applied to improve 

mailto:matthew.bowie@adelaide.edu.au
mailto:phill.cassey@adelaide.edu.au
mailto:john.garcia@usys.ethz.ch
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sustainability outcomes within the coffee industry. Our analysis, and most 

sustainability standards, did not include non-producer actors (such as processors, 

traders, roasters, and end consumers) who should be involved in future work. We 

advocate for sustainable coffee standards to take landscape and regional scale 

approaches, which will allow tailored consideration of biodiversity needs. We call for 

social marketers to engage with key upstream stakeholder audiences in industry, 

government, and not-for-profits to help enact this change. Future standards could 

begin to place the challenge of addressing coffee’s most urgent issues more equitably 

by incorporating the voices, perspectives, and participation of producers, processors, 

traders, roasters, retailers, and end consumers. 

2.2.  Introduction 

2.2.1.  Upstream social marketing is underdeveloped 

Upstream social marketing is an important approach in building effective social 

marketing solutions. However, there is considerable ambiguity around what upstream 

social marketing is and how it can be applied (Gordon 2013, Newton et al. 2016). The 

term ‘upstream social marketing’ was first coined in 1993 as a criticism of social 

marketers’ tendency to focus behaviour change interventions on ‘downstream’ 

consumers without considering how the potential for these consumers to change their 

behaviour could be moderated or influenced by ‘upstream’ actors like policymakers 

(Wallack et al. 1993). Since then, upstream social marketing has featured in several 

publications to advance our understanding (e.g., Hastings 2007, Kotler and Lee 2011, 

Wymer 2011, Gordon 2013), but ambiguity about its scope and application remain 

(Newton et al. 2016, Kennedy et al. 2018, Akbar et al. 2021). The few practical 

applications of upstream social marketing have shown how harnessing social listening 

can help understand community preferences and attitudes towards shark 

management policies and the policymaking process (Mehmet and Simmons 2019), or 

community biases and underlying reasonings towards climate and energy policy 

(Mehmet et al. 2021). Further applications have focussed on advocating for change at 

the upstream actor and organisation level which includes key decision makers in an 

industry, government, or not-for-profit sector and thinking of these as a key target 

audience for social marketing solutions (Gordon 2013, Kennedy et al. 2018, Rundle-

Thiele et al. 2021). However, clear applications of upstream social marketing remain 
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under researched and further investigation into the potential benefits of this approach 

to make positive change in society is required (Akbar et al. 2021, Cook et al. 2021).  

Two important gaps in our upstream social marketing investigation that warrant 

attention are: 1) how social marketers can engage with upstream decision makers at 

the industry, government, and not-for-profit sector level to serve people and planet 

and 2) the need for a clear conceptual distinction between upstream social marketing 

and policy making. In this study, we aim to: (a) provide a framework which social 

marketers can adapt to assess the potential for environmental policies to support 

biodiversity and (b) show how this framework can be defined and applied with 

voluntary certifications and corporate-based verification policies within the sustainable 

coffee sector. We provide further discussion on how upstream social marketing can 

better serve biodiversity and the people who depend upon it. However, more research 

and practical applications are needed before the social marketing community can 

clearly define the bounds of upstream approaches. 

2.2.2.  Sustainability standards act as upstream policies 

We live in an increasingly interconnected, globalised, and telecoupled world (Liu et al. 

2015, Marques et al. 2019). For some communities, this can mean goods and services 

from around the world become affordable or available in any season. For other 

communities, this can mean deforestation, development, or cultural change. From 

Colombian coffee to Scottish salmon, demand for agricultural and wildlife products 

from high-income and emerging economies is driving socio-economic and 

environmental change across geographically disconnected communities (Carrasco et 

al. 2017, Marques et al. 2019). Expansion and intensification of agriculture through the 

conversion of forests and grasslands are significant drivers of our current global 

biodiversity crisis (Sodhi et al. 2004, Norris 2008, Bond and Parr 2010, Sodhi et al. 

2010, Wilcove et al. 2013). These changes present challenges for biodiversity 

conservation, but also new opportunities. Various voluntary certifications and private 

verification policies (hereafter sustainability standards) now exist for major agricultural 

and wildlife products. These sustainability standards aim to promote sustainable 

production with the promise of higher selling prices or priority access to markets for 

producers who abide by their policies and practices (Glasbergen 2018, Thorlakson et 

al. 2018). By purchasing sustainable products, consumers support profitable 



29 
 

livelihoods for the producers taking action to conserve biodiversity. In this way, 

sustainability standards act as upstream policies, leveraging our telecoupled world for 

sustainable social, economic, and environmental development (Haak 2013, 

Tscharntke et al. 2015, Carrasco et al. 2017). 

Although many industries now use sustainability standards, coffee is a pioneer in this 

space (Haak 2013, Tscharntke et al. 2015). Internal industry efforts and persistent 

external pressures have coffee on track to become the world's first globally sustainable 

crop (Conservation International 2021). So, what sets coffee apart, and why does this 

industry need sustainability standards? Put simply—coffee is lucrative. Valued at 

US$200-250 billion, the coffee industry supports livelihoods for untold millions of 

smallholder farmers, along with their families and communities (Pendergrast 1999, 

Gresser and Tickell 2002, Samper et al. 2017, Sachs et al. 2019). Yet, coffee-

producing countries claim less than 10% of that US$200-250 billion (individual farming 

families even less), while bearing most of the burden, risks, and challenges to sustain 

coffee production under a changing climate (Bunn et al. 2015, Samper et al. 2017, 

Sachs et al. 2019, Conservation International 2021). From 1990 to 2020 annual global 

coffee production increased from approximately 5.6 to 10 billion kilograms 

(International Coffee Organisation 2020). Production will need to increase further still 

as the sector predicts global coffee demand will double or even triple between 2015 

and 2050 (Killeen and Harper 2016). This demand is expected to come as flourishing 

consumer markets in China, India, and other traditionally-tea-drinking societies 

cultivate their passion for coffee, while countries including Ethiopia and Nigeria are 

expected to experience massive population growth (Killeen and Harper 2016, Roser 

2019). Despite all these figures of growth, it remains uncertain how much forest, 

grassland, or other social-ecological production systems coffee agriculture has 

converted or will convert to meet demand (Baker 2014, Bunn et al. 2015, Killeen and 

Harper 2016, Panhuysen and Pierrot 2018). What is certain is that coffee is grown in 

some of the world’s most biodiverse regions (Philpott et al. 2008, Tscharntke et al. 

2015). Forest clearing and pruning are common practice to increase coffee production; 

threatening biodiversity as coffee agriculture continues to expand and intensify 

(Philpott et al. 2008, Tejeda-Cruz et al. 2010, Tscharntke et al. 2015). Yet, coffee can 

be profitably produced and minimise impacts on—or even benefit—biodiversity 

(Bhagwat et al. 2008, Jose 2009, Hernandez-Aguilera et al. 2019, Iverson et al. 2019, 
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Martin et al. 2020). Sustainability standards offer one path towards that goal, but can 

these policies actually help coffee conserve biodiversity? 

Sustainability standards act as upstream policies which aim to reconcile environmental 

degradation and rising socio-economic inequalities, through a set of rules and 

practices, to guide sustainable development. However, sustainability is a difficult 

concept to define. What's more, there are concerns that important policies underlying 

some standards are being stifled, diluted, or removed entirely as upstream 

policymakers update or generalise stadards to fit various producer and consumer 

markets (Jha et al. 2014, Craves 2020). Furthermore, although 55% of global coffee 

production was standard-compliant in 2018/19, less than 25% of coffee was bought 

as standard-compliant (Panhuysen and Pierrot 2020), severely limiting benefits for 

standard-compliant producers. So, the efficacy of these standards to deliver positive 

real-world change remains debated (Jha et al. 2014, Tayleur et al. 2017, Tayleur et al. 

2018, Hernandez-Aguilera et al. 2019, Rainforest Alliance 2020b, Smithsonian’s 

National Zoo & Conservation Biology Institute 2020, Conservation International 2021). 

Studies report variable results from a biodiversity perspective after implementing 

sustainability standards on coffee farms, from positive to neutral, or even negative 

outcomes (Tejeda-Cruz et al. 2010, Jha et al. 2014, Buechley et al. 2015, Aerts et al. 

2017, DeFries et al. 2017, Iverson et al. 2019, Martin et al. 2020). Ultimately, it remains 

unclear which threats to biodiversity sustainability standards’ policies address.  

Here we aim to assess the extent to which eleven prominent sustainability standards 

include policies to address eight critical threats to biodiversity from coffee agriculture, 

encompassing thirty-four underlying threat processes (see Figure 2.1 and 

Supplementary Material 2.1). Our study outlines opportunities for key upstream 

decision makers to improve future standards to help the coffee industry work towards 

environmental sustainability. Through this case study we explore how upstream social 

marketers can engage with environmental policy to drive positive change.  
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Figure 2.1. We assessed the extent to which thirty-four underlying threat processes 
(across eight threats to biodiversity from coffee agriculture) were included in 
sustainability standard policies and, if so, the extent to which key decision guidelines 
and methodologies were provided. These threats range from forest habitat loss to 
increasing population pressure arising from the development and intensification of 
coffee agriculture. See Supplementary Material 2.1 for a detailed explanation of these 
threats, their underlying threat processes, and how we defined these for each 
evaluation criteria. 

2.3.  Methods 

2.3.1.  Scoring sustainability standards 

We defined a framework to focus on eight critical threats to biodiversity, encompassing 

thirty-four underlying threat processes relevant to coffee agriculture (Figure 2.1, see 

Supplementary Material 2.1 for details). It is essential to note that the location, 

intensity, and scale of coffee development influence these underlying threat 

processes. Consequently, individual producer’s decisions and their collective 

decisions across landscapes and regions, influence the relative significance of these 

threats. One of the co-authors initially developed this framework to evaluate 

certification policies for oil-palm agriculture (unpublished methods; García-Ulloa 

2016), which we have adapted and refined here for coffee agriculture. We used 

programme theory evaluation to assess, ex-ante, the extent to which eleven prominent 
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standards include policies to address the thirty-four underlying threat processes and, 

if so, the extent to which these policies are operationalised (e.g., provision of key 

decision guidelines and methodologies). Programme theory evaluation is a commonly 

used policy analysis tool to evaluate whether goals, needs, tools, and outcomes 

connect logically (Crabbé and Leroy 2008). However, we excluded goals as they differ 

widely among standards from biodiversity conservation to human rights.  

We collated the official documentation for eleven prominent standards (see 

Supplementary Material 2.2; Australian Certified Organic (ACO), Baseline Common 

Code (4C; GCP), Bird Friendly (Smithsonian Migratory Bird Centre), C.A.F.E Practices 

(Starbucks), Enveritas' Sustainability Standards for Coffee Producers, Fairtrade 

International, International Federation of Organic Agricultural Movements (IFOAM), 

Nespresso's AAA Sustainable Quality Program, Principles & Practices for Sustainable 

Green Coffee Production (SAI Platform), Rainforest Alliance, and UTZ Certified). Next, 

we systematically read through this documentation, assigning any policy, regulation, 

or guidance material to all relevant underlying threat processes. Finally, we assessed 

the extent to which this collated information included relevant policies for each 

underlying threat process's different aspects. To guide our assessment, we defined 

three hierarchically comprehensive evaluation criteria (EC):  

EC.1. Does the standard include policies to consider this threat process? If so, 

EC.2. Are decision guidelines provided to address this threat process? if so, 

EC.3. Are there supporting guidance materials and methodologies for informed 

decision-making to address this threat process?  

We defined specific requirements for these three evaluation criteria for all underlying 

threat processes (see Supplementary Material 2.1 for details). For each standard and 

all threat processes, we scored each of the three evaluation criteria as either included, 

partially included, or not or only minimally included. Importantly, the score for EC1 set 

the maximum possible score for EC2, which in turn set the maximum possible score 

for EC3 (i.e., If EC1 scored ‘partially included’, EC2 cannot be scored ‘included’, or if 

EC1 scored 'included’, but EC2 scored ‘not or only minimally included’, EC3 could only 

be scored ‘not or only minimally included’). To help the reader understand our 

programme theory evaluation methods, we provide an example assessment from one 
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standard (UTZ), for one underlying threat process—increase in biodiversity 

exploitation and wildlife conflicts (see Supplementary Material 2.3).  

Importantly, our programme theory evaluation methodology does not include any 

measure of compliance with sustainability standards on the ground. Therefore, the 

results presented here do not quantify the degree to which producers fulfil standards 

or if the provision of and compliance with policies will result in the desired outcome. 

Furthermore, this evaluation only considers what sustainability standards require of 

producers, but not of all other potential non-producer actors. See discussion section.   

2.3.2.  Statistical and graphical computing 

We conducted statistical analyses using the R (v.4.0.2) software environment for 

statistical and graphical computing (R Core Team 2020). We conducted contingency-

type frequency tests to assess and visualise the independence of threats and 

underlying threat processes in the graphical package 'vcd' for visualising categorical 

data (Friendly and Institute 2000, Zeileis et al. 2007, Meyer et al. 2013). Pearson 

residuals, relative within each evaluation criteria, were calculated for EC2 and EC3 

after (i) excluding underlying processes that scored not or only minimally included in 

EC1 or EC2, respectively; and (ii) excluding any threat or underlying threat process 

which no standard included policies for in EC1 or EC2, respectively. We determined 

the extent to which sustainability standards consider threats to biodiversity by 

calculating the percent of standards which included policies for to each of the thirty-

four underlying threat processes, for each evaluation criteria. 

2.4.  Results 

2.4.1.  Standards focused on pollution and forests at a 

local scale 

Of the eight threats assessed, we found more sustainability standards included 

policies that considered pollution and the underlying processes within forest habitat 

loss than any other threat (Figure 2.2 and Table 2.1). Within forest habitat loss, we 

found that at the local scale (i.e., within the boundaries of individual farms or farm 

groups) 73-91% of standards included policies that considered and specifically 

protected against the conversion of primary, riparian, secondary, and rare forests or 
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forests that support species of high conservation priority (Table 2.2). Conversely, we 

found fewer sustainability standards included policies that considered the underlying 

processes within forest fragmentation than any other threat (Figure 2.2 and Table 2.1). 

 

Figure. 2.2. Mosaic plot for evaluation criteria one (do sustainability standards consider 
this threat?) showing deviation in conditional independence between the eight threats 
(pollution, forest habitat loss, external drivers, alteration of ecosystem processes, non-
forest ecosystem land-use-change, indirect land-use-changes, increasing population 
pressure, forest fragmentation) and inclusion of policies (included = I, partially included 
= P, not or only minimally included = N) across eleven sustainability standards. 
Mosaics are constructed so that the size of each cell (box) is proportional to the 
observed cell frequency for each threat-score pair. The 'height' of threat-cells is 
proportional to the number of underlying processes contained within them (i.e., there 
is one process within pollution, but eight within forest habitat loss, see Table 2.1 and 
Supplementary Material 2.1 for details). Cells are coloured following standard Pearson 
residual-based shading (Zeileis et al. 2007) to reflect each cell's contribution to the 
Chi-square statistic. Blue residuals indicate there are more scores in that cell for that 
threat than would be expected, with dark blue indicating a Pearson residual of 4 or 
greater, light blue a Pearson residual between 2 and 3.99. Red residuals indicate there 
are fewer scores in that cell for that threat than would be expected, with light red 
indicating a Pearson residual between -2 and -3.99, no threat scored a Pearson 
residual of -4 or less, which would be indicated by dark red.  
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Table 2.1. The overall extent to which sustainability standards address eight key threats to biodiversity from coffee agriculture. Threats 
are ranked based on the percent of underlying threat processes that were included in policies across all eleven standards for 
evaluation criteria one. The length of green bars is proportional to 100%. Pearson residuals, relative within each evaluation criteria, 
were calculated for criteria two and criteria three after (i) excluding underlying process which scored not or only minimally included in 
criteria one or criteria two, respectively; and (ii) excluding any threat or underlying process which no standard included policies for in 
criteria one or criteria two, respectively. Positive blue Pearson residuals indicate there are more included scores for that threat than 
would be expected, with dark blue indicating a Pearson residual of 4 or greater, light blue a Pearson residual between 2 and 3.99. 
Negative red Pearson residuals indicate there are fewer included scores for that threat than would be expected, with light red 
indicating a Pearson residual between -2 and -3.99. No threat scored a Pearson residual of -4 or less, which would be indicated by 
dark red. 
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For the five other threats we assessed, trends across sustainability standards were 

less consistent (Figure 2.2 and Table 2.1). Positively though, we found over 50% of 

standards included policies that considered six underlying threat processes (of 

nineteen) within these five threats (Table 2.2). These six threat processes included: i) 

alteration of soil and nutrient dynamics (82%); ii) introduction of invasive species, pests 

and disease (73%); iii) conversion of areas used for traditional agriculture or forestry 

systems (64%); iv) conversion of non-forest areas that support species of high 

conservation priority (64%); v) alteration of hydrological processes (64%); and vi) 

conversion of wetland ecosystems (55%, see Table 2.2).  

2.4.2.  There are consistent gaps across sustainability 

standards 

We found none of the eleven standards included policies that considered thirteen of 

the thirty-four underlying threat processes (Table 2.2). Additionally, only four or fewer 

standards (≤36% of eleven) included policies that considered seven of the underlying 

threat processes (Table 2.2).  

Although forest habitat loss was well considered overall, none of the eleven standards 

included policies that considered coffee's contribution to forest loss in the landscape 

or at any regional scale, even though seven standards (64%) included policies that 

considered overall forest loss within individual farms (Table 2.2). Furthermore, within 

forest fragmentation, no standard included policies to consider increased edge effects, 

fragmentation of large and continuous forest areas, or reduction in ecosystem 

connectivity at the regional level. Only three or fewer standards (≤27% of eleven) 

included policies to mitigate against reduction in forest connectivity in the landscape, 

loss of habitat heterogeneity in the landscape, or increased patch size effects (Table 

2.2). Similarly, no standard included policies to consider coffee's impacts on 

biodiversity through fragmentation of non-forest ecosystems or loss of non-forest 

ecosystems at the landscape to regional scale (Table 2.2).  

Investigating external drivers, we found only one standard included policy to consider 

the increase in vulnerability to global climate change, which when addressed should 

empower producers to effectively consider the long-term synergistic effects of coffee 

development and climate change on biodiversity (Table 2.2). Alongside alteration of 

ecosystem processes, no standard incorporated policies to manage threats to 
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biodiversity arising from coffee agriculture altering local or regional climate regulation 

processes, natural disturbance regimes, or other ecological processes like pollination 

(Table 2.2).  

Finally, focusing on the social-ecological threats from coffee agriculture, we found that 

no standard included policies to consider avoiding the conversion of key agricultural 

land for food security at the regional scale or of land where other commodity products 

of high demand are grown (Table 2.2). Conversion on these areas for coffee 

production may result in their displacement to undisturbed areas inside or outside the 

region. Furthermore, no standard included policy for consideration of potential impacts 

on biodiversity from the development of transport infrastructure and only one standard 

contained policy to consider effects from potential rapid increases in human 

populations for managing coffee production (Table 2.2). 

2.4.3.  Standards need more guidance to practically 

address threats 

For all underlying threat processes, and in turn all eight threats, the percent of 

standards that included relevant policies noticeably decreased between evaluation 

criteria one and three (Table 2.2 and Table 2.1). For example, ten of eleven standards 

(91%) included policies that considered the threat of pollution by requiring producers 

to manage and reduce impacts in the landscape resulting from the pollution of soil, air, 

and water (criteria 1). Yet, only three (27%) provided clear methodological guidance 

(criteria 3) to identify and measure potential pollutants, as well as harmful pollution 

levels, originating from operations within coffee farms (Table 2.2). So, although most 

standards may consider the various threats to biodiversity (criteria 1), fewer provided 

practical decision guidelines for producers to address these threats (criteria 2), and in 

general, standards do not provide supporting guidance for informed decision-making 

to address these threats (criteria 3). See Supplementary Material 2.4 for the full extent 

of proportional scores for all underlying threat processes and evaluation criteria. 
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Table 2.2. Gaps across sustainability standards that show how individual underlying threat processes contribute towards differences 
among eight key threats to biodiversity. Threats are ranked in the same order as Table 2.1, with underlying threat processes ranked 
within threats based on the percent of eleven standards that included relevant policies for evaluation criteria one. The length of green 
bars is proportional to 100%. Pearson residuals are relative within each evaluation criteria, but for criteria two and criteria three were 
calculated after (i) excluding underlying process which scored not or only minimally included in criteria one or criteria two, respectively; 
and (ii) excluding any threat or underlying process which no standard included policies for in criteria one or criteria two, respectively. 
Positive blue Pearson residuals indicate there are more included scores for that threat process than would be expected, with dark 
blue indicating a Pearson residual of 4 or greater, light blue a Pearson residual between 2 and 3.99. Negative red Pearson residuals 
indicate there are fewer included scores for that threat process than would be expected, with light red indicating a Pearson residual 
between -2 and -3.99, no threat scored a Pearson residual of -4 or less, which would be indicated by dark red. Note: we defined 
pollution as a separate threat but with only a single underlying threat process, so shows the same pattern as Table 2.1 and Pearson 
residuals become zero. Similarly, when only a single underlying process remains within a threat at criteria 2 or criteria 3, all Pearson 
residuals become zero. 
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2.5.  Discussion 

This paper addresses an important gap in upstream social marketing, demonstrating 

how social marketers can engage with upstream decision makers at the industry, 

government, and not-for-profit sector level to serve people and planet. In this study, 

we defined and applied a framework to assess the extent to which eleven prominent 

coffee sustainability standards include policies, guidelines, and methodologies to 

address eight critical threats to biodiversity. Our findings can help guide upstream 

actors within the coffee industry, not-for-profit sector, and policymakers to improve 

future sustainability standards. This paper makes important contributions to further the 

sustainable coffee movement while also providing critical discussion on how upstream 

social marketing can be applied to better serve biodiversity and the people who 

depend upon it. These contributions are discussed next.  

2.5.1.  Upstream social marketing should serve 

biodiversity and people 

Through this case study we have shown how upstream social marketing can help 

inform environmental policy change to conserve biodiversity in the coffee sector. Our 

research adds to the limited practical applications of upstream social marketing for 

environmental issues (Kennedy et al. 2018, Mehmet and Simmons 2019, Mehmet et 

al. 2021). We defined a framework to assess the extent to which voluntary 

certifications and corporate-based verifications included policies to address eight 

critical threats to biodiversity (encompassing thirty-four underlying threat processes) 

and the extent to which key decision guidelines and methodologies are provided to 

help inform decision-making to address threat processes. Social marketers could 

modify and use our framework to assess how policies in different contexts address 

environmental threats to support biodiversity and people’s livelihoods. Indeed, one of 

the co-authors has applied a version of this framework to assess sustainable palm oil 

certifications (unpublished data; García-Ulloa 2016). We discuss how our insights can 

be used to help guide upstream actors within the coffee industry to improve 

sustainable coffee policies (sections 4.2 and 4.3). However, further critical 

investigation into how social marketers engage with decision makers within and 

among different industry, government, and not-for-profit sectors is still needed to 

develop the field and to better serve people and planet (Gordon 2013, Newton et al. 
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2016, Kennedy et al. 2018). Importantly, the authors feel the distinction should be 

made clear between upstream social marketing and policy making. Upstream social 

marketing should promote many potential solutions with key decision makers, that can 

involve voluntary solutions (e.g., sustainability certifications, financial incentives, new 

training programs, etc.), and may also result in new or improved policies or laws 

(Gordon 2013). However, social marketers should not act as policymakers. Further 

practical applications of upstream social marketing are needed to help define these 

boundaries more clearly and to improve social marketing theory and practice to 

achieve more meaningful change beyond the downstream level (Akbar et al. 2021). 

2.5.2.  The current state of coffee sustainability 

standards 

By assessing sustainability standard’s underlying policies, we revealed that most 

standards included policies that could help producers consider the threats arising from 

pollution and forest habitat loss at the local scale (within individual farms). However, 

we found many standards did not include policies to consider numerous underlying 

threat processes from habitat fragmentation and threats operating at landscape to 

regional scales. These shortcomings may explain some of the variability among 

individual farm-level responses from positive to neutral, or even negative outcomes 

after implementing standards’ policies and procedures (Tejeda-Cruz et al. 2010, 

DeFries et al. 2017). We know that little land remains in our world, which exists solely 

for nature, and that protection of fragmented ecosystems alone does not safeguard 

biodiversity (Laurance et al. 2002, Lindenmayer and Franklin 2002, Ellis et al. 2010). 

Other studies have shown how the broader landscape context and specific land-use 

history have significantly influenced biodiversity outcomes in agroecosystems, 

including coffee, after implementing sustainability standards (Ghazoul et al. 2009, 

Tejeda-Cruz et al. 2010, Nesper et al. 2017, Martin et al. 2020). For coffee to truly 

become sustainable, the industry needs to minimise or remove the barriers hindering 

human-nature coexistence within its social-ecological production systems (Crespin 

and Simonetti 2020). Social marketers can engage with decision makers within the 

coffee industry by assessing sustainability policies, like we have here, but could also 

work with other upstream actors in government and not-for-profit sectors to explore 

and promote further potential solutions. Further research into a variety of approaches 
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would help develop upstream social marketing theory and practice to better serve 

people and planet (Gordon 2013, Newton et al. 2016, Kennedy et al. 2018).  

2.5.3.  Opportunities to improve coffee sustainability 

standards 

Sustainability standards cannot offer a single static set of decision guidelines to meet 

the vast range of socio-economic, political, legal, and biophysical contexts for coffee 

producers around the world. One-size-fits-all policies are unlikely to work, and we 

cannot expect every smallholder farming family to address all threats all the time 

(König et al. 2020). To better address biodiversity threats that operate at scales 

beyond individual farms, we advocate for future standards to include well developed 

landscape and regional scale policies that allow tailored consideration of biodiversity. 

We envisage future sustainability standards could include policies and guidelines to 

direct regional upstream actors to identify, clearly define, and subsequently consider 

regionally specific to landscape-specific biodiversity issues. To achieve this, future 

standards will need to be accommodating, with multiple locally appropriate decision 

guidelines, to account for what is achievable under given geopolitical and economic 

situations. These future standards could then help guide regional upstream actors to 

partner with various local organisations, governments, or not-for-profits (which can 

provide detailed and tailored guidance), to help empower smallholders and relevant 

non-producer actors to make informed decisions that minimise impacts on—or even 

benefit—biodiversity. Social marketers could function as an important stakeholder 

group here to help facilitate partnerships, programs, and tailored communication 

approaches. Future standards will also require transparent, accurate, and affordable 

methods to measure change and compliance with consistent objective monitoring. 

Enveritas, one of the sustainability standards we evaluated here, offers free 

verification for producers at the landscape scale through the use of big geospatial data, 

machine learning, and on-the-ground observations (Enveritas 2020). Innovative 

upstream solutions like this can help sustainability standards move beyond individual 

farm-based policies, supporting change beyond downstream actors to shift 

communities, landscapes, and regions.  
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2.5.4.  Study limitations and future research agenda 

Both our analysis and most sustainability standards did not include non-producer 

actors (such as processors, traders, roasters, or end consumers) who are directly or 

indirectly involved in undermining biodiversity conservation. Future research should 

include each of these stakeholders to help provide insights and considerations from 

different viewpoints to inform multiple potential solutions which may also result in new 

or improved voluntary sustainability policies or laws (Gordon 2013). Future 

sustainability standards could also begin to place the challenge of addressing coffee’s 

most urgent issues more equitably by incorporating a wider range of insights from 

producers to processors, traders, roasters, retailers, and end consumers. As a first 

step, future revisions of standards should include more voices, perspectives, and 

participation of smallholder coffee producers and their non-producer partners. This 

could be achieved through methods such as co-design, which has been previously 

used with coffee consumers to prototype consumer behaviour change interventions 

(Bowie et al. 2020). However, sustainable coffee standards and future upstream social 

marketing research will need to consider the potential for producers to change their 

behaviour and how upstream actors like policymakers can genuinely influence 

change. Many of the gravest challenges to smallholder coffee producers and 

biodiversity are posed by political strife, conflict, economic instability, and systemic 

inequalities. Under these circumstances, conserving biodiversity constitutes a low 

priority for many smallholder farming families and their communities (Stonich 2020). 

Although excluded from our analyses, these external challenges greatly complicate 

the potential efficacy of upstream approaches like sustainability standards. Still, future 

standards that use a landscape approach could begin to facilitate transformation by 

incorporating a wider range of insights and coordinating across the sector (sensu 

Verburg et al. 2019).  

One of the biggest shortcomings of coffee sustainability standards is that this upstream 

behaviour change tool has been able to certify so much coffee production, but that 

relatively little coffee is sold under these standards (Panhuysen and Pierrot 2020). So, 

producers are left to bear the costs of sustainability without receiving promised price 

premiums or priority access to markets. This reduces producers' financial capacity and 

motivations to continue investing in improved sustainability practices (Global Coffee 

Platform 2018, Panhuysen and Pierrot 2020). The coffee sector as a whole needs to 
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support and reinvest in producer communities and their standard-compliant 

smallholders over consecutive years by ensuring price-premiums are paid and by 

integrating with other approaches like carbon payments or direct-trade relationships 

(Jha et al. 2014, Hernandez‐Aguilera et al. 2018, Hernandez-Aguilera et al. 2019, 

Iverson et al. 2019, Panhuysen and Pierrot 2020). The upstream actors that develop, 

certify, and monitor sustainability standards could help achieve this by working with 

roasters, retailers, marketers, influencers, and researchers to increase demand for 

their standard-compliant coffee (Bowie et al. 2020, Panhuysen and Pierrot 2020). 

Increasingly, roasters and retailers are developing internal sustainable sourcing 

programs, but these face transparency, accountability, and credibility challenges 

(MacGregor et al. 2017, Panhuysen and Pierrot 2018). Innovations like these offer 

alternate solutions for coffee producers to achieve profitable livelihoods whilst 

reducing impacts on biodiversity. By engaging with various actors, upstream social 

marketers can help inform multiple potential solutions to address these and other 

socio-environmental issues. 

2.6.  Conclusions 

We know coffee production will continue expanding, intensifying, and moving into new 

regions to meet growing demand. Upstream social marketing can provide important 

insights and considerations for improving sustainability policies to better conserve 

biodiversity without necessitating mandatory laws. Social marketers should help key 

decision makers improve many different sustainability solutions by incorporating 

insights from various actors. To help the coffee sector progress towards environmental 

sustainability, future standards should incorporate various producer and non-producer 

voices, focus on landscape to regional perspectives, include policies that consider 

more threats to biodiversity, and provide adequate guidelines and methodologies for 

each actor to address those threats. Although sustainability standards are imperfect, 

we urge all stakeholders to continue implementing and improving solutions to address 

coffee’s most urgent issues and sustain production into the future.
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3.1.  Abstract 

Coffee is grown in a variety of ways and along a spectrum of intensities, from diverse 

agroecosystems supporting considerable biodiversity at one end, to monoculture 

systems supporting little biodiversity at the other. Consumer demands and external 

market forces can influence producers’ decisions about which coffee systems they 

adopt and, in turn, how they impact biodiversity. Behaviour change interventions that 

promote environmentally friendly purchasing can shift consumer demands, but these 

interventions should be evidence-based and guided by research to ensure their 

effectiveness. We used an online questionnaire to understand coffee consumption 

behaviours and awareness of biodiversity and other sustainability issues amongst 

coffee consumers in Melbourne, one of Australia’s largest cities and a global hotspot 

for coffee culture and sector innovation. After providing a definition of environmentally 

friendly coffee, we found 89% of the 1,142 respondents were willing to consume this 

type of coffee. While this suggests the public is ready to switch to this alternative, 

responses highlighted that there was limited knowledge of where to find 

environmentally friendly coffee, or that coffee could have negative impacts on 

biodiversity. Using a recursive feature elimination algorithm, we found that consumers’ 

previous purchasing behaviours and values correlated most strongly with stated 



52 
 

willingness to consume environmentally friendly coffee. Specifically, willingness to 

consume environmentally friendly coffee was highest in respondents who had higher 

environmental concern and placed greater importance on sustainability or ethical 

certifications of food products. Despite a vibrant café culture, we found that 57% of 

respondents buy instant coffee for home consumption, while 30% buy pods, 25% buy 

ground coffee and 22% buy whole beans. Furthermore, we found that 76% of 

respondents buy the coffee they use to make at home from supermarkets, while 26% 

buy from specialty coffee stores and 13% from coffee chain stores. We discuss how 

these insights could be used to inform targeted behaviour change interventions to 

increase consumer demand for environmentally friendly coffee. Our research 

highlights how understanding a target audience's previous behaviours and values can 

prove to be more valuable than demographic factors when designing interventions. 

These insights will inform the development of an upcoming behaviour change 

campaign, led by Zoos Victoria, but will also be important for other markets promoting 

environmentally friendly coffee as well. 

3.2.  Introduction 

3.2.1.  Coffee and biodiversity 

Coffee is grown in some of the world’s most biodiverse areas, and its production has 

direct impacts on regional ecosystems (Philpott et al. 2008, Tscharntke et al. 2015). 

Coffee currently supports countless farming families and communities (Philpott et al. 

2008, Tscharntke et al. 2015) with a spatial footprint of approximately 100,000 km2 

(Killeen and Harper 2016) across an estimated 12.5 million coffee farms (Enveritas 

2018). Global coffee demand is predicted to double or even triple by 2050 (Killeen and 

Harper 2016; compared to 2015 demand figures), and this increasing demand, along 

with a changing climate, will require coffee production areas to expand, intensify, or 

shift (Jha et al. 2014, Killeen and Harper 2016). However, approximately 60% of the 

area that will be climatically suitable to grow coffee in 2050 is currently covered by 

natural forest (Killeen and Harper 2016). Forest clearing and pruning are already 

commonly used to increase coffee production, but if not managed carefully are likely 

to have substantial negative consequences for biodiversity (Philpott et al. 2008, 

Tejeda-Cruz et al. 2010, Tscharntke et al. 2015, Nesper et al. 2017). Yet coffee can 

be produced profitably while minimising impacts on, or even benefitting, biodiversity 
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(Bhagwat et al. 2008, Jose 2009, Hernandez-Aguilera et al. 2019, Iverson et al. 2019, 

Martin et al. 2020).  

Traditionally, coffee was grown as one stratum of near-intact forests or complex coffee 

agroecosystems, an approach that supports considerable biodiversity (see Figure 3.1; 

Wunderle and Latta 1996, Greenberg et al. 1997, Moguel and Toledo 1999, Hundera 

et al. 2013, Buechley et al. 2015). Although traditional methods are still employed in 

some areas, coffee production is increasingly shifting towards ecologically simpler 

systems (Guingato et al. 2008, Baker 2014, Jha et al. 2014, Nesper et al. 2019). These 

simpler production systems can consist of coffee plants grown under a canopy of a 

few shade tree species (which are often non-native) or on highly mechanised farms 

as monocultures consisting of regimented rows of coffee plants grown in full sun (Jha 

et al. 2014, Nesper et al. 2019). Coffee grown in these conditions supports far less 

biodiversity than coffee grown in complex coffee agroecosystems or near-intact coffee 

forests (see Figure 3.1; Perfecto and Snelling 1995, Bhagwat et al. 2008, Tadesse et 

al. 2014, Buechley et al. 2015, Nesper et al. 2017). 

The broader landscape context and land-use history of individual sites can strongly 

influence the potential net loss of—or gain in—biodiversity when transitioning any area 

to coffee production (see Figure 3.1 and Martin et al. 2020 for further discussion). 

Consumer demands and external market forces can influence producers’ decisions in 

how they grow coffee and, in turn, impact biodiversity (Mas and Dietsch 2004, 

Hernandez-Aguilera et al. 2019, Iverson et al. 2019, Sachs et al. 2019, Panhuysen 

and Pierrot 2020). Therefore, it is possible to support farming families and 

communities that grow coffee amongst diverse agroecosystems or near-intact forests 

by changing consumers’ behaviour to increase demand for coffee grown in these ways 

(Sachs et al. 2019, Bowie et al. 2020, Vogt 2020, Conservation International 2021, 

Garrett et al. 2021). 
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Figure 3.1. Conceptual spectrum of coffee production systems adapted from (Martin 
et al. 2020). (a) Tropical forest ecosystem supporting maximal biodiversity. (b) 
Complex coffee agroecosystem supporting high biodiversity. (c) Simple coffee 
agroecosystem supporting moderate biodiversity. (d) Monoculture coffee supporting 
low biodiversity. (e) Degraded land supporting minimal biodiversity. Coffee 
agroecosystems (b and c) developed from monocultures (d), or degraded land (e) 
rehabilitates formerly forested areas, leading to gains in biodiversity. Whereas 
development of complex coffee agroecosystems (b) from tropical forest ecosystems 
(a), simplification of coffee agroecosystems (from b to c), or conversion of coffee 
agroecosystems (b or c) to monocultures (d) degrades these ecosystems, leading to 
a reduction in biodiversity. 
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3.2.2.  Coffee and consumer behaviour 

Coffee consumption studies are of growing interest across multiple disciplines, 

including sustainability, health, and marketing (Samoggia and Riedel 2018). Several 

factors determine coffee purchasing and consumption decisions, including product 

features (e.g., sustainability labelling, country of origin, packaging, price, and type), 

personal preferences (e.g., taste, sensory perception, and health beliefs), socio-

demographics, and where and how the product is consumed. Between 65% and 80% 

of coffee is consumed at-home depending on the locale’s coffee culture (Samper et 

al. 2017, Samoggia and Riedel 2018, Panhuysen and Pierrot 2020). Consumers may 

be motivated to buy more ‘sustainable’ coffee by environmental concerns and 

alignment with their values or identity (Bezençon and Blili 2011), but the cost and 

product differentiation of sustainable coffee can be a strong moderator affecting stated 

purchasing intentions and realised purchasing behaviours (Bezençon and Blili 2011, 

Klimas and Webb 2017, Lee and Bateman 2021).  

Sustainability standards and associated product labelling have become an 

increasingly common approach to guide consumer decisions and support sustainable 

production practices (i.e., certifications including Rainforest Alliance and Fairtrade, or 

verifications including Starbucks' C.A.F.E. Practices; Tscharntke et al. 2015, 

Glasbergen 2018, Thorlakson et al. 2018, Garrett and Rueda 2019, Garrett et al. 

2021). To be successful at influencing consumer behaviour, these sustainability 

standards and associated logos need to have good brand recognition and be 

perceived as trustworthy (Yiridoe et al. 2005, Pickett‐Baker and Ozaki 2008, Delmas 

and Burbano 2011, Chen and Chang 2013, Darian et al. 2015, Lee and Bateman 

2021). However, there is confusion around many of these sustainability logos 

regarding recognition and what they stand for (Brécard 2014, Grunert et al. 2014, 

Williams et al. 2021). Consequently, even highly motivated conscious consumers can 

find it challenging to know where and how to find coffee that benefits biodiversity and 

the people who grow it (Kolk 2013, Takahashi et al. 2018, Williams et al. 2021). This 

may help explain why less than 25% of the coffee produced globally in 2018/19 was 

bought as standard-compliant, even though 55% of the coffee produced globally was 

compliant with at least one sustainability standard (Panhuysen and Pierrot 2020). This 

lack of consumer demand severely limits benefits for standard-compliant producers, 

reducing their financial capacity and motivation to continue investing in improved 
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sustainability practices (Global Coffee Platform 2018, Panhuysen and Pierrot 2020). 

Furthermore, although most sustainability standards address forest loss and pollution 

at the local scale, few address threats to biodiversity from coffee agriculture at broader 

landscape or regional scales (Bowie et al. 2021). Despite these challenges, shifting 

consumers’ purchasing behaviour to demand coffee that is grown amongst biodiverse 

agroecosystems and supports profitable livelihoods is needed to ensure sustainability 

of the coffee industry into the future (Sachs et al. 2019, Panhuysen and Pierrot 2020).  

Consumer demands and trends in coffee consumption behaviour have gone through 

several ‘waves’ (Manzo 2014, Fischer et al. 2021). The industry characterises ‘first 

wave’ coffee as mass-produced, cost-effective, and convenient (Manzo 2014). This 

coffee is typically sold as ground or instant coffee at grocery stores or supermarkets 

with little information regarding where the beans were grown or by whom (Fischer et 

al. 2021). ‘Second wave’ coffee saw the arrival of coffee chain stores such as 

Starbucks, as well as a broader range of coffee drink types (e.g., flavour additives, 

alternative milk products), and a nascent awareness that coffee could be an agent for 

positive change (e.g., fair trade or organic coffee from a specific country or region; 

Hartmann 2011, Manzo 2014). ‘Third wave’ coffee brought with it independent coffee 

shops and roasters and is what many consumers would think of as today’s café 

culture. These cafés and roasters are willing to invest extra effort into developing direct 

trade relationships with coffee producers from specific regions or communities that 

grow high-quality beans (Hartmann 2011, Manzo 2014, Fischer et al. 2021). The third 

wave saw coffee become more of a luxury product and an experience, viewed with the 

same lens as fine wine (Hartmann 2011, Manzo 2014, Carvalho et al. 2015, Fischer 

et al. 2021). Australia has the highest market penetration of third wave coffee, and 

supported approximately 125 specialty cafés per million people in 2016 (Samper et al. 

2017). Today, new waves are brewing as stakeholders within the coffee industry place 

even greater emphasis on equity and sustainability, including addressing biodiversity 

concerns (Panhuysen and Pierrot 2020, Conservation International 2021). As such, 

there is great potential for coffee industry stakeholders to embrace “environmentally 

friendly” coffee, which is produced and traded in a way that ensures fair and profitable 

producer livelihoods, sustainable production practices, and the protection of habitat 

for biodiversity. 
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In this project, we set out to develop a better understanding of consumers’ awareness 

of biodiversity and other sustainability issues surrounding coffee production, using 

Melbourne as a case study. Specifically, this research aimed to inform the 

development of an upcoming behaviour change campaign, led by Zoos Victoria, to 

raise awareness of these issues and encourage people to purchase wildlife-friendly 

coffee. Specifically, this research aimed to: 

1. Characterise current coffee purchasing behaviours and beliefs 

2. Assess knowledge and understanding of environmentally friendly coffee 

3. Identify what factors predict intention to consume environmentally friendly 

coffee 

We aimed to demonstrate the value of psychographics in understanding consumer 

motivations as a potentially useful approach for other sustainable consumption 

contexts. The insights presented are an important step in understanding coffee 

consumption behaviours and informing campaigns to mainstream biodiversity-friendly 

coffee. Our research highlights insights important for other markets promoting 

environmentally friendly coffee (Williams et al. 2021). 

3.3.  Methods 

3.3.1.  Melbourne’s café culture 

Melbourne is the capital city of the state of Victoria, in south-eastern Australia, and is 

Australia’s largest city by area, supporting a growing population of around five million 

people (Australian Bureau of Statistics 2018). Melbourne has a vibrant café culture 

and is home to a range of social enterprises which seek to address the environmental 

and social impacts of the coffee industry. For example, KeepCup have propelled the 

reusable cup movement globally to address the issue of single-use coffee cup waste 

(KeepCup 2021), while Reground help cafés and other businesses reimagine and 

redirect their ‘waste’ (including used coffee grounds) into a circular economy 

(Reground 2021). However, to date, there are no enterprises or initiatives which 

specifically target consumers interested in minimising biodiversity losses associated 

with coffee production. To address this, Zoos Victoria, a zoo-based conservation 

organisation, will in 2022 launch a community behaviour change campaign focusing 
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on wildlife-friendly coffee. In partnership with Genovese Coffee, this campaign aims to 

increase Victorians’ knowledge of and concern for the way coffee is produced to shift 

consumer purchasing behaviour towards coffee that supports people, forests, and 

wildlife (Zoos Victoria 2019).  

3.3.2.  Questionnaire design and data collection 

We developed an online questionnaire to understand both coffee consumption 

behaviours and consumers’ awareness of biodiversity and other sustainability issues 

across metropolitan Melbourne (see Supplementary Material 3.1 for the complete 

questionnaire). Previous research on coffee (Tamaki and Batt 2011) and green 

consumption (Magnusson et al. 2001) informed our questionnaire design and question 

phrasing. The questionnaire consisted of eight sections: 1) current coffee 

consumption; 2) knowledge of environmentally friendly coffee; 3) knowledge of 

sustainability standard labels; 4) benefits of drinking environmentally friendly coffee; 

5) other sustainable coffee behaviours; 6) environmental concern; 7) stated 

willingness to consume environmentally friendly coffee (our key response variable), 

and 8) demographics. After completing an initial set of questions, participants were 

provided with a definition of what environmentally friendly coffee production means 

before they progressed to the rest of the questionnaire. We used the New Ecological 

Paradigm Scale (15 Likert statements; hereafter NEP) as a proven psychographic 

measure of environmental concern (Dunlap et al. 2000) that has also previously been 

used to help understand shade-grown coffee purchasing behaviour (Klimas and Webb 

2017). We based our key response variable (willingness to consume) on previous 

research on consumers’ willingness to adopt ecologically-friendly food consumption 

behaviours (Tobler et al. 2011). Question format included Likert-scale responses, 

open-ended, and closed questions, which provided both qualitative and quantitative 

information.  

We engaged a data collection agency (the Online Research Unit, hereafter the ORU) 

to recruit coffee consumers from across metropolitan Melbourne to complete the 

online questionnaire, which was hosted on the Qualtrics platform (www.qualtrics.com). 

The ORU were provided with quotas based on gender, age, and location to ensure a 

representative of the Melbourne population, and we collected 1,142 responses across 

February and March 2019. Before participation, the ORU asked potential participants 

http://www.qualtrics.com/
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whether they would be willing to contribute to a coffee market research questionnaire 

and provided information that outlined what was involved in the study. We did not 

require participants to respond to questions that were sensitive in nature (e.g., political 

orientation, religion, income). Respondents self-determined their competence to 

consent but needed to state that they were fluent in English (the primary language 

used in Australia) and were over 18-years of age (the legal age of consent in Australia) 

to complete the questionnaire. We checked responses to ensure all necessary 

questions were answered, did not include a ‘check question’, but did use open-ended 

questions to help with quality assurance (Wardropper et al. 2021).   

3.3.3.  Statistical computing and visualisation 

We conducted data visualisation and statistical analyses using the R software 

environment for statistical computing, version 4.0.2 (R Core Team 2020).  

3.3.3.1.  Current coffee behaviour & knowledge 

We explored variables describing current consumption behaviour as well as 

knowledge of impacts of coffee production on biodiversity using R. The ‘ggplot2’ 

(Wickham 2016) and ‘ggmosaic’ (Jeppson et al. 2021) packages were used to 

visualise the distribution of responses and stated willingness to consume 

environmentally friendly coffee. We categorised responses to the “willingness to 

consume environmentally friendly coffee” questions according to the ‘product adoption 

curve’ (Rogers 2010), placing participants in one of four groups: early adopters, early 

majority, late majority and laggards.  

3.3.3.2.  Feature selection 

Recursive feature elimination (RFE) is an effective feature selection algorithm to help 

determine which set of predictor variables (features) in a training dataset are more or 

most relevant in predicting the response variable (Kuhn and Johnson 2019). Random 

Forest-RFE analysis is essentially a decision-tree type classifier approach, whereby 

many decision trees are constructed from sub-sets of the data. In each of these trees 

the explanatory variables are ‘split’ at the nodes (e.g., into yes/no, or more than/less 

than certain values for continuous variables) in such a way that leads to the observed 

data (who chose which of the response to the “willingness to consume” question 
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categories). The final tree is a consensus tree, taking the average from across the 

“forest” of trees. Recursive Feature Elimination is a feature selection algorithm used 

to select a subset of the most relevant variables in a dataset for predicting a target 

variable and helps mitigate against issues of correlated variables with random forest. 

To determine the set of variables that best predicted stated willingness to consume 

environmentally friendly coffee we conducted recursive feature elimination with a 

random forest algorithm classification using the ‘rfe’ and ‘rfFuncs' functions in the 

‘caret’ package (Kuhn et al. 2020). We used ‘rfFuncs’ because it has a built-in 

mechanism for computing variable importance, and a random forest approach to 

reduce the risk of overfitting to training data when compared to other tools such as 

decision trees (Liaw and Wiener 2002, Chen et al. 2020). The original survey consisted 

of 52 questions, we selected 18 quantitative questions as the focus for our analysis, 

which related to respondent’s current coffee consumption behaviour, their 

understanding of coffee-related issues such as sustainability and biodiversity impacts, 

psychographics, and demographics. We cleaned the data from these questions as 

follows. To confirm its reliability for measuring a single worldview of the environment 

in our sample, we conducted factor and reliability analyses of the 15 items making up 

the NEP scale (Cronbach’s alpha α = 0.86) using the package ‘psych’ with default 

‘oblimin’ rotation (Revelle 2020). We then used the summed NEP score for each 

respondent as a singular environmental psychographic variable. For some questions 

that allowed multiple choice responses, such as ethnicity or where coffee was bought, 

we converted each response option into a binary variable. We removed any of these 

resulting binary variables if they contained a level with less than one percent of 

responses, as we deemed this would be insufficient variation to inform the RFE. As a 

result, gender was reduced to a binary variable (female/male), removing five 

respondents. Postcodes were reclassified into one of five regions of metropolitan 

Melbourne (inner, west, north, east, and southeast). Finally, we removed variables 

with incomplete data. The resulting input dataset consisted of 1,137 responses for 

each of 43 candidate predictor variables (see Table 3.1) and one key response 

variable (stated willingness to consume environmentally friendly coffee). The data 

were randomly partitioned into training (80%) and test (20%) datasets, and we used 

repeated ten-fold cross-validation with five repeats to improve the performance of 

feature selection. We set the function to test all possible combinations of candidate 

predictor variables, which were retained or discarded based on the resulting model 
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accuracy and reliability. Accuracy (A) is calculated as: A = (TP + TN) / (TP + TN + FP 

+ FN), where TP is the rate of true positives, TN the rate of true negatives, FP the rate 

of false positives, and FN the rate of false negatives. Reliability is based on Cohen’s 

Kappa, κ, with a score from 0 – 1 (poor ≤ 0.20; fair = 0.21–0.40; moderate = 0.41–0.60; 

good = 0.61–0.80; very good = 0.81–1.00; Chen et al. 2020).  

Data visualisation was also carried out using R. The ‘ggplot2’ (Wickham 2016) and 

‘ggmosaic’ (Jeppson et al. 2021) packages were used to visualise the variation among 

stated willingness and important predictor variables identified from the random forest 

RFE. Pearson residuals were calculated using the ‘CrossTable’ function in the 

‘gmodels’ package (Warnes et al. 2018). 

Table 3.1. Forty-three input candidate predictor variables used for random forest 

recursive feature elimination and their respective response levels. 

Candidate predictor variables Response levels 

Age group 18-20, 21-30, 31-40, 

41-50, 51-60, 61-70, 

71+ 

Gender Female, Male 

Postcode (grouped into regions) Inner, North, Western, 

Eastern, South-

eastern, not listed  

Education Less than year 12, 

High school, 

Undergraduate degree, 

TAFE certificate or 

diploma, postgraduate 

diploma, postgraduate 

masters, postgraduate 

doctorate, prefer not to 

answer  
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Australian ethnicity, European ethnicity (note that other 

ethnicities were options, but these were removed from 

RFRFE due to <1% of responses in YES category) 

Yes, No 

Summed New Ecological Paradigm Scale score Numeric (15 – 75) 

Agreement with statements: 

“It is important to maintain biodiversity (nature)”, 

“My coffee purchasing behaviours (including purchasing 

coffee at a café or for home consumption) can help maintain 

biodiversity (nature)” 

Strongly disagree, 

somewhat disagree, 

neither agree nor 

disagree, somewhat 

agree, strongly agree 

Level of awareness for statements: 

“Coffee production can have a negative impact on 

biodiversity (nature)”,  

“There are different methods of coffee production that can 

cause less loss of biodiversity (nature) than other methods” 

Not at all aware, 

somewhat aware, 

moderately aware, 

aware, highly aware 

Indicate your level of agreement with each statement 

regarding sustainable / ethical food certifications: 

“Sustainability / ethical certifications on food products are 

important to me”,  

“I am more likely to buy a coffee product if it has a 

sustainable / ethical certification logo on it than if it doesn’t”,   

“If a coffee product has a sustainable / ethical certification 

logo on it, it tells me that it has a smaller environmental / 

social impact than coffee products without the logo.” 

“If a coffee product has a sustainable / ethical certification 

logo on it, it tells me that it is likely to taste better than coffee 

products without the logo” 

Strongly disagree, 

somewhat disagree, 

neither agree nor 

disagree, somewhat 

agree, strongly agree 
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On average, how many cups of coffee do you drink per week 

that you make at home? 

0-20, more than 20 

Do you buy coffee to make at home from: supermarkets / 

grocery stores, specialty coffee shops / café  

Yes, No 

Do you buy coffee for home consumption in the form of: 

instant, whole beans, ground beans, pods/capsules? 

Yes, No 

Importance of product features on influencing decision of 

which coffee products to purchase for home consumption: 

taste, aroma, have enjoyed the product on previous 

occasions, familiarity with the coffee brand, type of beans 

(Arabica / Robusta), the look of the packaging, price, 

convenience, advice from salesperson / barista, advice form 

trusted friends / family / colleagues, brand reputation, single 

origin source, place of origin, organic, environmentally 

friendly, sustainability, fair trade 

Never, rarely, 

sometimes, frequently, 

almost every time 

Have you ever purchased environmentally friendly coffee for 

home consumption? 

Yes, Unsure, No 

Indicate how likely you think this statement is: 

“Environmentally friendly coffee is available at the 

supermarket you frequent the most” 

Extremely unlikely, 

somewhat unlikely, 

neither likely nor 

unlikely, somewhat 

likely, extremely likely 

Indicate how easy or difficult you think each statement is: 

“Finding environmentally friendly coffee at your supermarket / 

grocery store”,  

“Knowing if the coffee you purchase at the supermarket / 

grocery store is produced in an environmentally friendly way” 

Enc coffee find super 

Extremely difficult, 

somewhat difficult, 

neither easy nor 

difficult, somewhat 

easy, extremely easy 
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3.4.  Results 

3.4.1.  Distribution of responses 

The 1,142 respondents from our study were roughly evenly split between female 

(48.9%) and male (50.6%), with 0.3% identifying as non-binary and 0.2% preferring 

not to answer. Respondents were spread across age groups as follows: 18-20 (1.1%), 

21-30 (20.1%), 31-40 (17.3%), 41-50 (13.0%), 51-60 (18.8%), 61-70 (21.0%), and 71 

or older (8.6%). A minority of the respondents stated they were either already 

consuming (8.1%) or were not currently (nor willing to) consume environmentally 

friendly coffee (11.1%), groups which we have termed the ‘early adopters’ and 

‘laggards’ respectively (Figure 3.2). Most respondents stated that they would like to 

consume environmentally friendly coffee, and either know how to (25.0%) or don’t 

know how to (55.7%), which we have termed the ‘early majority’ and ‘late majority’ 

respectively (Figure 3.2).  

 

Figure 3.2. Distribution of responses across four ordinal categories of willingness to 
consume environmentally friendly coffee, reflecting the diffusion of innovations 
distribution or ‘product adoption curve’ (Rogers 2010). 

3.4.2.  Current coffee behaviour and knowledge 

We found that per week and on average, respondents drink 12.8 cups of coffee that 

they make at home and 10 cups of coffee bought from a café or coffee shop. When 

asked where they bought coffee for home consumption (multiple options could be 

selected), the most common response was supermarkets (75.8%), followed by 
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speciality coffee shops or cafés (25.9%), coffee chain stores (12.6%), convenience 

stores or petrol stations (8.8%), and online (5.8%). When asked what type of coffee 

they buy to make at home (again, multiple options were allowed), the most common 

response was instant coffee (57.4%), followed by pods or capsules (30.0%), ground 

coffee (25.5%), whole beans (21.7%), and pre-brewed canned or bottled (4.4%). We 

found limited variation among the four categories of willingness to consume 

environmentally friendly coffee for these consumption behaviours (see Supplementary 

Material 3.2). 

Focusing on coffee bought for home consumption, we found that the most important 

factors and product features influencing purchase decisions were having previously 

enjoyed a coffee product, taste, and brand familiarity (approximately 75-80% of 

respondents started these factors frequently or almost always influenced their 

purchasing decision, Figure 3.3). Aroma, price, and convenience were the next most 

important, with approximately 55% of respondents stating these factors frequently or 

almost always influenced their purchase decision, followed by brand reputation (43%) 

and the type (36%) of coffee bean (Arabica vs. Robusta, Figure 3.3). Product features 

including sustainability, fair trade, being environmentally friendly, and single or place 

of origin were important for 22-25% of respondents (Figure 3.3). The look of the 

packaging, being organic, along with advice from a barista, salesperson, or from a 

trusted friend, family member, or colleague ranked as the least important, with less 

than 20% of respondents stating that these factors frequently or almost always 

influenced their purchasing decision (Figure 3.3).  

A greater proportion of respondents who stated that they would like to consume 

environmentally friendly coffee and know how to start, compared to those who don’t 

know how, noted that they found it ‘extremely easy’ (9.1%) or ‘easy’ (28%) to find 

environmentally friendly coffee at their supermarket or grocery store (Figure 3.4, 

Supplementary Material 3.3). For respondents who stated that they already consume 

environmentally friendly coffee, 34.4% found it ‘easy’ and 17.2% found it ‘extremely 

easy’ to find environmentally friendly coffee at their supermarket or grocery store 

(Figure 3.4). 
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Figure 3.3. Importance of factors and product features that influence purchase 
decisions for which coffee products respondents bought for home consumption. 
Factors and product features are ranked based on the percent of 1,142 respondents 
who stated these frequently or almost always influenced their purchase decision. 

 

Figure 3.4. The proportion of respondents who stated that it was easy or difficult to 
find environmentally friendly coffee at their supermarket or grocery store. Responses 
are separated according to four categories of stated willingness to consume 
environmentally friendly coffee. Percentage labels show the proportion of responses 
within the four categories of stated willingness to consume environmentally friendly 
coffee. 
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We found that overall, 30% of respondents were not aware at all that coffee production 

could have a negative impact on biodiversity, and 38% were not aware at all that there 

were different methods for producing coffee that are associated with less biodiversity 

loss (Figure 3.5). 

 

Figure 3.5. Knowledge of the negative impacts that coffee production can have on 
biodiversity (Impact) and awareness of the fact that there are different methods of 
coffee production that can cause less loss of biodiversity (Methods), n = 1,142.  

3.4.3.  Feature selection 

The random forest recursive feature elimination algorithm selected twenty-four 

variables as being best for predicting stated willingness to consume environmentally 

friendly coffee (Supplementary Material 3.4), at which point accuracy (A) and kappa 

() are 0.62 and 0.28, respectively. However, with two or more variables, A and  

reach relatively similar levels, fluctuating between 0.60 – 0.62 for A and 0.23 – 0.28 

for  (Supplementary Material 3.4). We checked model performance using the 20% 

partitioned test data set, for which the A (0.64) and  (0.33) values were similar to the 

values obtained from the training data set. The RFE ranking of variables showed that 

whether or not respondents had previously bought environmentally friendly coffee was 

consistently the highest-ranked, followed by how important respondents said 

sustainability and ethical certifications were to them, and then the NEP scores 

(Supplementary Material 3.5). However, the importance of the remaining variables 

changed rank between RFE iterations. Due to this stochasticity, and since model 

accuracy and kappa reach relatively similar levels with two or more features, we 

discuss only the top three ranked variables below. Variable importance rankings for 

all other variables from an example RFE output are presented in Supplementary 

Material 3.5.  
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3.4.4.  Previous purchase behaviour predicts future 

intention 

Respondents who stated that they had previously purchased environmentally friendly 

coffee were more likely to state that they were already consuming environmentally 

friendly coffee (60.2%, Figure 3.6; Pearson residual = 10.3, Supplementary Material 

3.6) or would like to and already knew how to start (26.9%, Figure 3.6; Pearson 

residual = 4.4, Supplementary Material 3.6). Conversely, respondents who stated that 

they had not previously purchased environmentally friendly coffee were more likely to 

state that they were not willing to consume environmentally friendly coffee (72.4%, 

Figure 3.6; Pearson residual = 4.3, Supplementary Material 3.6). Respondents who 

stated that they were ‘unsure’ about whether or not they had previously purchased 

environmentally friendly coffee were somewhat more likely to state that they would like 

to consume environmentally friendly coffee, but don’t know how (43.7%, Figure 3.6; 

Pearson residual = 2.8, Supplementary Material 3.6).  

 

Figure 3.6. The proportion of responses (no, unsure, yes) to question “Have you ever 
purchased environmentally friendly coffee for home consumption?”. Responses are 
separated according to four categories of stated willingness to consume 
environmentally friendly coffee. Percentage labels show the proportion of responses 
within the four categories of stated willingness to consume environmentally friendly 
coffee. Pearson residuals for deviation in conditional independence between 
responses shown in Supplementary Material 3.6. 
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3.4.5.  Consumers’ values are a strong predictor of 

future intention 

A greater proportion of respondents who stated that they already consume 

environmentally friendly coffee, compared to those who don’t, noted that they ‘strongly 

agree’ (52.7%) or ‘agree’ (29%) that sustainability or ethical certifications of food 

products were important to them (Figure 3.7, Supplementary Material 3.7). Further, 

proportionately fewer respondents who were willing to or already consume 

environmentally friendly coffee ‘strongly disagreed’ or ‘disagreed’ with these 

statements (<12%, Figure 3.7, Supplementary Material 3.7).  

 

Figure 3.7. The proportion of respondents who agreed or disagreed with the statement 
“Sustainability / ethical certifications on food products are important to me”. Responses 
are separated according to four categories of stated willingness to consume 
environmentally friendly coffee. Percentage labels show the proportion of responses 
within the four categories of stated willingness to consume environmentally friendly 
coffee. Pearson residuals for deviation in conditional independence between 
responses shown in Supplementary Material 3.7.  

We also found a positive correlation between a higher summed NEP score and stated 

willingness to consume environmentally friendly coffee (Figure 3.8). Respondents who 

stated they already consume environmentally friendly coffee were more likely to score 

higher (>51 / 75) on the NEP psychographic scale compared to respondents who 

stated they don’t and are not willing to consume environmentally friendly coffee (Figure 

3.8).  
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Figure 3.8. Distribution of summed score for the New Ecological Paradigm scale 
separated according to four categories of stated willingness to consume 
environmentally friendly coffee. Boxplots show the data quartiles and median summed 
score, while the shaded areas of the violin plots show the frequency of response 
scores across this distribution. Together, these plots show a positive correlation 
between a higher summed NEP score and stated willingness to consume 
environmentally friendly coffee.   

3.5.  Discussion 

We used an online questionnaire to understand coffee consumption behaviours and 

consumers’ awareness of biodiversity and other sustainability issues. Our findings will 

inform targeted behaviour change interventions to increase consumer demand for 

environmentally friendly coffee. This research makes important contributions to better 

understanding of coffee consumer behaviour, help practitioners design more effective 

behaviour change campaigns, and provides methodological considerations and 

guidance that are important for other markets promoting environmentally friendly 

coffee.  

3.5.1.  Previous behaviour and environmental values 

predict intentions     

We found that consumers’ previous purchasing behaviours and environmental values 

were strong predictors of willingness to consume environmentally friendly coffee. 

Specifically, we found that the NEP, and the importance ascribed to sustainability and 

ethical certifications had a positive relationship with willingness to consume 
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environmentally friendly coffee. This is consistent with other studies that have found 

the NEP to have a positive relationship with willingness to pay more for shade-grown 

coffee (Klimas and Webb 2017). While pro-environmental values and attitudes can 

predict purchase intentions (Dunlap et al. 2000, Robinson and Smith 2002), they are 

not necessarily reflective of actual behaviour (Willis et al. 2011, Klimas and Webb 

2017). However, understanding the differences in values between groups of 

consumers will be important for targeting messages and interventions (Sneddon et al. 

2020). We found that relatively few respondents had previously bought 

environmentally friendly coffee, even for those who had stated they were willing to. 

This may reflect low prior awareness of environmentally friendly coffee, low availability, 

or difficulties in finding environmentally friendly coffee where consumers normally 

purchase their coffee. So, while most Melbournian coffee consumers from our sample 

may be willing and ready for environmentally friendly coffee, interventions are needed 

to overcome barriers such as low availability and limited knowledge of these issues.  

3.5.2.  Informing behaviour change campaign design 

Our sample highlights a large potential target audience of consumers who are willing 

to, but do not currently buy environmentally friendly coffee. Both the early majority 

(25%) and late majority (55%) represent large groups of consumers willing to buy 

environmentally friendly coffee, and who would serve as important target audiences 

for a behaviour change campaign, as these groups are more ready for change than 

laggards (11.2%). Importantly, we found differences in the real or perceived ability of 

these groups to find environmentally friendly coffee. Consumers who are willing and 

know how to start buying environmentally friendly were more likely to state it was easy 

to find and to have previously purchased similar products, and more likely to value 

sustainability or ethical certifications, compared to those who were willing but did not 

know how to start. However, our findings show that there are still many people who 

are completely unaware of the impacts of coffee on biodiversity or that there are 

different methods of coffee production that have lower impacts on—or even benefit—

biodiversity. 

The Motivation-Opportunity-Ability (MOA) framework can help explain drivers of 

consumer behaviour and can serve as an important framework to inform the type of 

interventions that should be considered to achieve behaviour change for different 



72 
 

market segments (see MacInnis and Jaworski 1989 and, Maclnnis et al. 1991 for 

detailed explanation of this framework). We found that consumers in the early majority 

have higher motivation and ability to buy environmentally friendly coffee, and so 

behaviour change campaigns should focus on providing more opportunities to buy. 

Such campaigns could highlight the features and credentials of new environmentally 

friendly coffee products to connect with consumers’ intrinsic motivation to support 

accredited products (MacInnis and Jaworski 1989, Maclnnis et al. 1991). A similar 

approach has recently been suggested to promote bird-friendly certified coffee to bird 

watchers in the USA (Williams et al. 2021). Certified bird-friendly coffee became 

available in the USA from the late 1990s (Smithsonian Migratory Bird Center 2021), 

but targeted marketing towards this segment of coffee consumers who value nature 

and identify as bird watchers could help expand the bird-friendly coffee market more 

rapidly (Williams et al. 2021).  

For our target audience, we found consumers in the late majority were less likely to 

have previously purchased environmentally friendly coffee and were less likely to state 

such coffee was easy to find in their supermarket or grocery store. This suggests that 

most consumers perceive a lack of accessible opportunities to buy environmentally 

friendly coffee, despite being willing to (i.e., having high motivation). Providing 

consumers with the understanding of where environmentally friendly coffee is 

available (opportunity) will help overcome a key barrier that was identified in our 

research. For both the early and late majority, promotion and place-based 

interventions could help increase opportunities to buy environmentally friendly coffee 

where consumers regularly buy it (Lee and Bateman 2021, Williams et al. 2021). 

Based on our findings, these interventions should aim to make environmentally friendly 

coffee more prominent and easier to find on supermarket shelves or in cafés as this is 

where most consumers buy their regular coffee. The use of incentives (e.g., sales 

promotions), taste testing events (in supermarkets and cafés), and more product 

options in these locations (sensu Bowie et al. 2020), could help overcome concerns 

around price, enjoyment, taste, and brand familiarity which consumers identified as 

normally influencing their coffee purchase decision.  
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3.5.3.  Usefulness of feature selection algorithms 

A common problem of high-dimensional data sets like ours is the presence of 

correlated predictor variables, which impact the ability for a Random Forest analysis 

to identify the strongest predictor variables, as the estimated importance scores of 

correlated variables are reciprocally decreased. We chose the Random Forest 

Recursive Feature Elimination method as it has been shown to be better equipped to 

deal with discrete multinomial response variables such as ours as well as being able 

to mitigate the effects of correlated predictor variables, including interactions, in high-

dimensional data sets. Alternate tree-based algorithms or multinomial models do not 

adequately deal with this complexity without prior manipulation of the response and 

predictor variables that would result in a loss of explanatory power and model 

predictive accuracy. Whilst questionnaires like ours can be a useful for gaining 

consumer insights, response rates and quality can decrease with the length, timing, 

and frequency of surveys (Deutskens et al. 2004, Beebe et al. 2010, Sahlqvist et al. 

2011). Paid panel survey companies, like the one we used in this study, can overcome 

some of these issues but require financial commitments. Feature selection algorithms 

can help identify the most important questions to ask to predict a given outcome 

variable, which in turn can shorten the length of surveys (Bulut 2021). Recursive 

feature elimination is an effective feature selection algorithm (Kuhn and Johnson 

2019), and the ‘caret’ package provides relatively straightforward functionality to 

implement RFE in R (Kuhn et al. 2020). Our RFE was able to highlight the important 

variables that helped differentiate coffee consumers and predict their stated 

willingness with approximately 60% accuracy. Interestingly, several common 

demographic questions did not come out as important for this sample, including 

gender, age group, education level, and postcode. With some refinement, the selected 

important variables could be used to create a much shorter and cost-effective survey 

tool for follow-up market research or to segment target audiences.  

3.5.4.  Study limitations and future research agenda 

Our project collected a focused sample of responses from a capital city with a 

dominant coffee-culture. Importantly, we have produced critical insights that can be 

used to inform further behaviour change interventions. Future studies which capture 

more diverse views from different geographic regions and demographic segments 
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(including non-English speakers) may help us to better understand consumers 

knowledge about and attitudes towards environmentally friendly coffee to inform 

nuanced interventions. Future studies could also make use of store reward programs 

or online purchasing data to help align psychographics with demographic variables 

that can be used to target interventions. This study was the first step in developing a 

behaviour change campaign to encourage Melbournians to purchase and consume 

environmentally friendly coffee. The next steps for this campaign will be to design and 

test possible messages that motivate consumers and address perceived and actual 

accessibility issues to environmentally friendly coffee. Zoos Victoria are building this 

campaign to promote wildlife-friendly coffee across the region that will leverage 

various channels to promote and make environmentally friendly coffee more widely 

available both in person and online. Future studies will be able to use the consumer 

insights gathered here as a baseline against which changes in consumer behaviour 

and knowledge can be measured during and after the campaign, to ensure robust 

evaluation of the desired impacts and outcomes (Mellish et al. 2019).   

3.6.  Conclusions 

We have shown that the public is ready for environmentally friendly coffee, with 81% 

of our sample willing to but not currently consuming it. Our results show that despite a 

strong café culture in Melbourne, three quarters of people buy their coffee from the 

supermarket or grocery store, compared to approximately one quarter who buy from 

cafés. We found that although many consumers have the motivation, few respondents 

stated that it was easy to find this type of coffee at their supermarket or grocery store. 

Furthermore, over one third of respondents were not aware at all that coffee could 

have negative impacts on biodiversity. Based on these insights we have provided 

various campaign suggestions to increase the opportunities and ability for consumers 

to find, try, and buy environmentally friendly coffee that will be important for other 

markets promoting environmentally friendly coffee as well. Our study also highlights 

how the use of psychographics and an understanding of consumer’s previous 

behaviours and values can be used to inform behaviour change interventions. These 

insights will directly inform a specific behaviour change campaign, led by Zoos 

Victoria, aiming to mainstream environmentally friendly coffee to support profitable 

producer livelihoods, sustainable production practices, and the protection of habitat 

for biodiversity.  
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4.1.  Abstract 

Many threats to biodiversity are the result of human actions, which means that 

changing human behaviour can positively alter the trajectory of our current biodiversity 

crisis. While there is an increasing number of behaviour change interventions being 

implemented in biodiversity conservation, their design is rarely informed by the people 

they try to influence, thereby lowering the probability of success. Building successful 

interventions requires substantial audience research, but this can be challenging for 

conservation projects with perennially limited time and resources. Here, we critically 

discuss co-design as a useful and effective approach for gathering audience insights 

relatively quickly, allowing conservation practitioners to integrate end-user voices 

when they would otherwise be excluded from intervention design. Specifically, we 

present a seven-step co-design process, providing an outline and guidance for how to 

generate more user-centric intervention ideas and transform them into feasible 

prototype interventions. Further, we show how we applied this seven-step process 

with coffee consumers in a sustainable conservation context. This study outlines 

mailto:matthew.bowie@adelaide.edu.au
mailto:t.dietrich@griffith.edu.au
mailto:phill.cassey@adelaide.edu.au
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contributions that showcase the value of user-centred design approaches to behaviour 

change interventions for biodiversity conservation. 

4.2.  Introduction 

Most threats to biodiversity are directly or indirectly the result of human actions 

(Schultz 2011, Wright et al. 2015). This also means that changing human behaviour 

has the power to positively alter the trajectory of our current biodiversity crisis 

(Veríssimo 2013, Amel et al. 2017, Weber 2017). Whether through direct conservation 

action or indirectly through changes in our consumer choices, we can individually and 

collectively create positive impacts for our natural environment (Amel et al. 2017). 

Importantly, the collective accumulation of small changes by many people can result 

in profound impact (Dietz et al. 2009). Despite these intrinsic links, conservation is still 

relatively new to the behavioural sciences, with increasing calls to better integrate 

these and other social sciences with conservation practice (Wright et al. 2015, Bennett 

et al. 2017b, Reddy et al. 2017). 

The past few years have seen rising interest, acceptance, and use of behaviour 

change disciplines such as social marketing, behavioural economics, and behavioural 

psychology (Daily et al. 2009, Bennett et al. 2017b, Reddy et al. 2017, Selinske et al. 

2018, Veríssimo 2019). Despite some environmental applications (e.g., McKenzie-

Mohr et al. 2011, Clayton et al. 2013), these disciplines have been predominantly used 

in social and health practice (French et al. 2010, Truong 2014), with far fewer explicit 

examples within conservation (for further discussion see: Clayton et al. 2013, Cowling 

2014, Reddy et al. 2017, Sterling et al. 2017, Selinske et al. 2018, David et al. 2019). 

A challenge for applying these disciplines to conservation is that the benefits of 

changing behaviours to conserving biodiversity are often only realised after several 

years, at the scale of communities or regions, and often accrue only indirectly to the 

target audience through complex causal links (Veríssimo et al. 2017). Yet, while there 

is an increasing number of behaviour change interventions being implemented, their 

design is rarely informed by the people they try to influence, thereby lowering the 

probability of success (Aceves-Martins et al. 2016, Kubacki et al. 2017, Greenfield and 

Veríssimo 2019).  

Building successful behaviour change interventions requires substantial audience 

research. This can present a challenge for many conservation practitioners who may 
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not be trained in or confident with the appropriate social science methods themselves 

(Wright et al. 2015, Bennett et al. 2017b, Robinson et al. 2019). Furthermore, the 

perennially limited resources and short timelines available to many conservation 

projects make it often impossible to implement fully-fledged consumer research 

studies (e.g., Veríssimo et al. 2020). To address some of these challenges, we 

propose co-design as a nimble approach to assist conservation practitioners create 

user-centred interventions in a short timeframe with limited resources. This approach 

will be most useful in situations where input from, and active engagement of, the target 

audience is important for the desired behaviour change to occur.   

Here, we aim to: (a) provide critical discussion on co-design, defining the boundaries 

of when and where this may be more useful to biodiversity conservation; (b) present 

and expand upon a seven-step co-design process by suggesting how insights 

generated during co-design can be translated into pilot projects; and (c) show how this 

process can be applied with end-users in a conservation context. 

4.3.  An introduction to co-design 

Co-design focuses on intervention design, innovating solutions that resonate with the 

audience you are seeking to serve. This approach empowers the target audience by 

involving them as contributors rather than mere recipients of behaviour change 

interventions, thereby facilitating successful implementation (Dietrich et al. 2017). Co-

design provides practical in-depth qualitative audience insights into individuals’ unique 

knowledge and needs, more oriented towards the design of solutions than classical 

social science methods (e.g., questionnaires, interviews, and focus groups; 

Edvardsson et al. 2013, Trischler and Charles 2019). These classical methods tend to 

be more descriptive of the target audience, both in demographic and psychographic 

terms, and in the context around which the target behaviour takes place (Veríssimo et 

al. 2020). Furthermore, these methods do not allow for co-creation and are often used 

as the basis upon which experts determine what intervention to implement (Trischler 

et al. 2019). Co-design focuses on the people who will be directly affected by a 

behaviour change intervention (Mattelmäki and Sleeswijk Visser 2011). These people 

may in some contexts be perfectly positioned to suggest possible solutions that are 

likely to have a high degree of acceptance amongst the wider target audience. Co-

design participants should be empowered to contribute and feel that their experiences 



81 
 

and expertise are valued as this will improve their contributions to the generation of 

new ideas during the co-design session (Mattelmäki 2008, Sanders and Stappers 

2008, Trischler et al. 2019). However, many of the people conservation practitioners 

work with may feel a sense of powerlessness or reduced motivation to contribute to 

co-design activities. This could be due to the complexity of environmental issues, an 

increasing disconnect between people and nature, as well as other historical or cultural 

reasons (Nisbet et al. 2009, Ives et al. 2017, Whitburn et al. 2020). These types of 

audiences are discussed in marketing and consumer behaviour literature as 

‘vulnerable consumers’ or ‘everyday citizens’, which importantly is not an enduring 

classification of individuals, but context specific consideration that demands 

thoughtfulness (Baker et al. 2005). Research in healthcare service development 

indeed shows that not all individuals have equal capacity to contribute towards the co-

design process due to varying motives for participating and prior experiences (Donetto 

et al. 2015, Engström and Elg 2015). It is therefore important to accommodate the 

unique characteristics of each target audience. Co-design can be approached with 

varying degrees of time invested across a number of steps with multiple strategies to 

engage different stakeholders (Mattelmäki and Sleeswijk Visser 2011, Donetto et al. 

2015). This flexibility alongside the direct focus on potential solutions means co-design 

can quickly gather audience insights with limited resources. 

4.4.  Considerations for intervention co-design in conservation 

Many behaviour change problems require proactive audience engagement and 

sustained uptake to be successful. Large-scale and long-term consumer research 

studies can provide the necessary insights, data, and engagement in these situations, 

yet are often not possible for conservation projects (e.g., Veríssimo et al. 2020). With 

this in mind, we provide guidance for how conservation practitioners apply co-design 

to address the challenges of conserving biodiversity. First, the project team needs to 

be clear about what the desired change in human behaviour is and how this will 

generate mutually beneficial exchanges that both biodiversity and the people enacting 

change positively respond to. Second, carefully consider the usefulness of user-

generated ideas and insights to designing interventions. In some cases, the initial 

target audience may identify barriers to change that are beyond their, and the project 

team’s control (e.g., laws, deeply entrenched cultural or religious beliefs, technological 

deficiencies). However, this may simply mean that the insights from co-design can be 
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used alongside other types of behaviour change such as law reform and technical 

interventions (Rothschild 1999, Veríssimo et al. 2019). Finally, it is important to 

recognise that co-design is used to empower the target audience as contributors to 

intervention design, rather than mere recipients, but outputs from co-design can be 

used alongside expert advice to inform intervention design.  

Co-design approaches can be criticised as being too user centric, ignoring important 

other stakeholder contributions (Dietrich et al. 2016, Dietrich et al. 2017, Durl et al. 

2017). There are limitations to what can be expected from co-design participants in 

terms of generating ideas for intervention solutions and these limitations have not been 

sufficiently discussed in co-design literature. Co-design may not be able to identify 

target behaviours that need to be changed and could prove challenging to implement 

with sensitive or illicit behaviours or those that hinge on non-conscious cues and low 

cognitive load decisions. Furthermore, just because users like an activity or idea 

doesn’t mean that it is effective in producing the desired behaviour change, and vice 

versa. Ultimately, project teams may need to find a balance between user insights and 

expert judgement (e.g., evidence base, expert panels) to create behaviour change 

interventions that resonate with the target audience and have a high likelihood of being 

effective.  

Previous co-design processes have not outlined how to take co-design ideas and 

transform them into feasible pilot projects. This paper contributes to an important gap 

in the literature, outlining how this can be achieved by drawing from design thinking 

processes (Brown 2009, Martin and Martin 2009, Tschimmel 2012) to convert 

intervention ideas generated though co-design one step further and define testable 

intervention prototypes. Table 4.1 provides an overview of a seven-step co-design 

process, developed with everyday citizens in mind (Dietrich et al. 2017, Trischler et al. 

2019), with considerations for practitioners wanting to address the challenges of 

conserving biodiversity. This builds on a previous overview of the original six-step 

framework (Dietrich et al. 2017) completed for a transformative service research 

context (Hurley et al. 2018). 
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Table 4.1. Overview of seven-step co-design framework with considerations for biodiversity conservation 

Co-design 
step 

Description Considerations 

Steps 1-3 occur prior to the running of co-design workshops 

1. 

Resourcing 

 

Identify relevant input for co-design workshops to be 
sourced by project team. 

Consider ethical implications of desired behaviour 
change on target audience and for those involved in 
co-design process. Obtain approval(s) by relevant 
ethical/community board/elders 

Development of in-depth understanding of the issues related 
to the underlying topic 

Identification of specific themes or activities from existing 
behaviour change interventions to inform the development of 
co-design tools or activities to be used during workshops 

2.  

Planning 

Collaborate with key stakeholders. Plan next five 
steps, including scenarios of unexpected events that 
may arise during facilitation of workshops (e.g., 
power-dynamics, social anxiety) 

Note: planning and recruiting steps can be an 
iterative process to ensure the needs and interests 
of multiple stakeholders are appropriately managed 
to gain support for running the actual co-design 
activity as well as to address unexpected set-backs 
in recruitment of participants 

Regular meetings with project team to plan recruiting, 
sensitising and facilitating steps 

Define desired outcome from co-design workshops, 
what/how data will be collected, managed, analysed and 
reported (e.g., de-identified comments, summary statistics), 
including reports back to the participants/target audience  

Network the co-design workshops and underlying topic to 
create awareness among relevant stakeholders and the 
target audience 
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3. 

Recruiting 

Identify target group(s) who are potentially willing to, 
and capable of contributing new ideas that are 
appealing to the broader target audience 

Consider the type and tone of media, medium(s) and 
message(s) for recruitment to ensure appropriate for 
the identified target audience  

This can be an iterative process. In cases where 
initial recruitment strategy does not produce 
sufficient or appropriate participants, go back to 
planning an improved recruitment strategy, trying 
alternate media channels, medium(s) or message(s) 

Tap strong networks between target audience and relevant 
stakeholders, plus project team and relevant stakeholders to 
identify and recruit participants  

Incentivise target audience (where appropriate) by making 
them aware of the contribution they can make through 
participation but carefully consider bias 

When appropriate, have participants publicly or privately 
commit (RSVP) to attending your workshop and send 
multiple friendly reminders. It is likely more people will sign-
up than will actually show up. Expect <50% of sign-ups to 
show up, but be prepared for higher turnout as you won't 
want to turn away participants 

Step 4 can occur prior to and/or during workshops while step 5 always occurs during the co-design workshop 

4. 

Sensitising 

Familiarise participants with the underlying topic by 
allowing them to experience and test existing 
activities and solutions prior to co-design workshops 
when possible. For instances where this is not 
possible, use some combination of images, video, 
sound or short written descriptions (<50 words) of 
existing activities and solutions. People understand 
in a variety of ways so it is important to use a mix of 
stimuli 

Integrate sensitising techniques into the co-design 
workshops in cases where target audience are time-poor or 
not accessible prior to workshops 

Allow participants to ‘break free’ from their everyday life to 
help them become aware of the specific roles they play, the 
changes they can make, and positive impacts they can have. 
Lead and show potential change but do not tell, realisation 
needs to be honest 

5. Welcome participants as culturally appropriate. 
Provide easy access to water, food, toilets or other 

Use tools to reduce the dominance of the facilitator, but at 
the same time, avoid off-topic discussions. Finding the fine 
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Facilitating facilities without the need for participants to ask 
facilitators for access (balancing power dynamics) 

Use ‘ice-breaker’ or warm-up activities and design 
tools to assist in developing trust, empowering 
participants to contribute and foster creativity and 
collaboration among team members. Use a range of 
individual and group activities (three individuals per 
group as a minimum when possible) 

Provide comfortable spaces (e.g., clean floor space 
or chairs and tables), design tools (butcher paper, 
markers, stickers, etc.) and encourage multiple 
modes for participants to input (e.g., writing, 
speaking, drawing, or designing with hands) 

Collect psychographic and demographic information 
from all participants prior to or during workshop 

line between close guidance (to ensure progress and 
outcomes that align with the set targets) and giving voice to 
the users (to empower users to contribute their unique 
knowledge and skills) 

Conclude the session with a short (one minute) idea 
presentation from each group to ensure the content and 
purpose of the generated ideas are fully understood, to 
recognise everyone’s individual contribution, and develop a 
sense of accomplishment 

Psychographic tools (e.g., Nature Relatedness Scale) 
provide more insightful information on participants than or in 
addition to traditional demographic measures (e.g., gender, 
age, education, income). These insights can be used to 
segment teams during the actual workshop.   

Steps 6 and 7 are iterative, occur after workshops are completed but can involve external input post-workshop 

6. 

Reflecting 

Develop clear recommendations for behaviour 
change intervention design, carefully gauging 
feasibility of co-design ideas for your specific 
situation, project team capacity, target audience 
preferences and resource availability (resources can 
include relevant skill sets, time, finances, influence 
or networks) 

Define mutually beneficial value exchange 
propositions for change to be sustainable 

Analysing gathered data with specific focus on (latent) target 
audience needs, experiences, and specific intervention 
preferences. Qualitative data provide rich insights alongside 
quantitative data 

Co-design participant insights set a starting point for new 
value exchange propositions that more effectively support 
your target audience in finding value to voluntarily change 
their behaviour(s) 
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7.  

Building for 
Change 

Design informed behaviour change intervention 
prototypes based on ideation from co-design that 
has been critically thought through with, when 
possible, input from expert designers or those with 
experience in running behaviour change 
interventions 

Ensure behaviour change intervention is embedded 
with a critical and measurable evaluation process to 
allow the project team to track if and how change 
is/is not occurring, and respond if necessary 

This is an iterative process with reflecting on ideas 
from co-design participants, feasibility analyses from 
project team and potential secondary input from 
expert designers or the target audience 

Co-design allows the project team to gather insights from 
their target audience and then use these insights, ideas, and 
feedback to inform the design of interventions that are more 
likely to effect change 

Design thinking processes can take the co-design ideation 
one step further to help define testable intervention 
prototypes. These prototypes then need to be tested and 
refined before launching a full-scale social marketing 
behaviour change intervention 

Evaluation is a critical part of all behaviour change 
interventions to allow the project team to understand how 
and why change may or may not be occurring before, during 
and after launching interventions 
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4.5.  Co-design in action 

Here, we present an application of the seven-step co-design process to sustainable 

coffee demand. Coffee agriculture can either decimate or support local biodiversity 

through different land-use-change and production practices (Buechley et al. 2015, 

Tscharntke et al. 2015, DeFries et al. 2017). The coffee industry will need to change 

to address the challenges of climate change, pests, and disease threatening 

production areas (Ovalle-Rivera et al. 2015), all while global coffee demand is 

predicted to more than double by 2050 (Panhuysen and Pierrot 2018, Conservation 

International 2021). Co-design could be successfully applied to both supply and 

demand side behaviour change interventions to help address these challenges. Here, 

we begin to explore the demand-side, as coffee is a buyer-driven globalised 

commodity, so changes in consumer preferences can result in shifting demands on 

how coffee in produced. For expanded background and rationale see Supplementary 

Material 4.1. Background and rationale for using co-design with coffee consumers to 

address biodiversity conservation. Promisingly, younger consumers increasingly 

appreciate information about the sustainability and ethical sourcing of their coffee 

(Panhuysen and Pierrot 2018). So, to better understand how co-design can work, we 

applied the seven-step process (Trischler et al. 2019) to generate consumer-driven 

ideas for interventions to change coffee consumer behaviour within a large 

metropolitan university in Australia. We chose this university-cohort due to the majority 

of coffee consumers being younger professionals. This allowed us to trial the co-

design process with and audience that we anticipated to be more open towards 

sustainability-based behaviour change. The application of the seven steps are 

described below: 

4.5.1.  Resourcing 

Resourcing for co-design workshops involved sourcing a variety of relevant 

intervention activities to develop activity booklets (see Supplementary Material 4.2. 

Co-design end-user activity booklet), used in place of activity cards as described in 

(Dietrich et al. 2017). Twelve intervention activities were chosen based on discussions 

with university coffee suppliers and other stakeholders on what had previously been 

attempted as well as from literature on sustainable consumerism (e.g., Sodhi 2011, 

Campbell-Arvai et al. 2014, Bolderdijk and Steg 2015, Dangelico and Vocalelli 2017). 
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While the majority of these interventions have been informed by expert-judgement, 

they may not be what end-users want, warranting more user-oriented focus to 

intervention design.  

4.5.2.  Planning 

Planning for co-design and behaviour change with coffee consumers included 

discussions and relationship development with university stakeholders and 

representatives from coffee suppliers. This step included preparation of activity 

booklets, recruitment materials, room bookings, and application for ethical approval to 

conduct human research. Two ninety-minute co-design workshops were planned at a 

centrally located private room on the university campus for participant convenience. 

One workshop was planned during a regular lunchbreak and one immediately after 

standard work-hours to capture participants with varying availability.  

4.5.3.  Recruiting 

All participants needed to be over eighteen years old, the age at which a child becomes 

an adult under general Australian law and were recruited from within the university 

population over a two-week period prior to the planned workshop. For each workshop, 

a separate, private, and free online registration page was created through Eventbrite 

(eventbrite.com.au). This registration page hosted workshop-specific information and 

links to relevant consent forms and participant information sheets. To simplify access 

to these registration pages, a shortened URL and QR-code were generated using 

freely available online services (bitly.com and qr-code-generator.com). In an attempt 

to avoid self-selection bias towards environmentally concerned consumers, the 

recruitment materials did not mention any terms related to environment or 

sustainability.  

Recruitment materials consisted of A4-sized colour printed flyers, social media posts, 

and email announcements (see Supplementary Material 4.3. Example recruitment 

poster). Over the two-week recruitment period, 400 flyers were strategically placed 

near major lecture theatres, on notice boards, near coffee retailers, and on the inside 

of toilet-cubicle doors. A short social media post, including hyperlinks to recruitment 

pages, was shared by several university-based social media accounts on Instagram, 

Twitter, and Facebook, including both standard posts but also through Instagram and 

http://www.eventbrite.com.au/
http://www.bitly.com/
http://www.qr-code-generator.com/
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Facebook stories. A similar fifty-word recruitment email, including hyperlinks to 

recruitment pages, was included in the weekly student and staff news emails sent to 

all university student and staff accounts. Finally, for every registration, a confirmation 

email was sent to the participant thanking them for registering to attend but also asking 

if they could invite a friend or colleague. A total of 78 registrations were recorded for 

two workshops, with a total of 53 participants attending workshops (68% attendance 

rate).   

4.5.4.  Sensitising and Facilitating 

Sensitising—i.e., familiarising participants with underlying topic and potential 

solutions—was incorporated alongside facilitating into co-design workshops due to 

time limitations of participants who would need to take time out of their work/study 

schedule. All 53 co-design participants provided their informed consent to participate 

at the start of their workshop. To understand the profile of green-consumers, 

psychographics have been suggested to be more important than demographics 

(Larson and Farac 2019). Thus, in the first ten minutes of each workshop participants 

completed a psychographic and demographic questionnaire including the 21-point 

psychographic Nature Relatedness (NR) Scale (Nisbet et al. 2009) plus six 

demographic questions (age, gender, education, nationality, postcode, role at 

university). We chose the Nature Relatedness Scale as a psychographic with good 

links to sustainable product preference (Nisbet et al. 2009, Zelenski et al. 2015), but 

there are other psychographics that could also be used (or The Inclusion of Nature 

with Self (INS); Schultz 2002, e.g., The Connectedness to Nature Scale (CNS); Mayer 

and Frantz 2004, for further review see Tam 2013). Participants were provided a brief 

two-minute verbal overview of the research project before each individual was 

provided with an activity booklet containing twelve intervention activities (see 

Supplementary Material 4.2. Co-design end-user activity booklet). Participants were 

given 20-30 minutes to review all intervention activities and asked to comment on what 

they liked or disliked about them. The final page of the activity booklet asked 

participants to list their top and bottom three intervention activities, including why they 

liked or disliked them the most, with the final option to list a mix of intervention activities 

they would prefer to receive. During this time facilitators collected and scored NR 

psychographics. The mean overall NR-score for each participant was used to make 

groups of between three-seven individuals based on high (>3.6), neutral (3.4-3.6), or 
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low (<3.6) mean NR-scores. Once all participants had completed their individual 

activity booklets, they were asked to form into these groups. For this group activity, 

participants were asked to create their ultimate intervention to help sustain coffee 

through the university. Groups were given 20-30 minutes to create their interventions 

on blank sheets of Kraft paper (805 x 565 mm), with marker pens, ballpoint pens, 

coloured pencils, post-it notes, highlighters and use of words and drawings. At the end 

of this time, each group was asked to present sixty-second verbal summaries of their 

intervention to the entire room, which were filmed. 

4.5.5.  Reflecting 

4.5.5.1.  Psychographics and demographics 

A total of 53 end-user participants commenced across two co-design workshops, 

however eight participants were excluded from these analyses due to incomplete 

responses. The remaining 45 participants were aged from 18 to 56 (mean = 25.8 

years), 60% female, predominantly university students (48.9% undergraduate, 46.7% 

postgraduate), identifying themselves from 17 different nationalities, with 

representation across all five faculties of the university. Overall, participants scored 

moderately high on the Nature Relatedness Scale (mean = 3.94), with mean NR-

perspective and NR-self greater than four out of five, while NR-experience shows a 

greater spread of scores (Figure 4.1; see Nisbet et al., 2009 for full explanations of 

these three NR descriptive labels). During workshops, facilitators used the mean 

overall NR-score to form groups of participants with similar mean scores. However, a 

limitation of this method is that participants could reach an equivalent mean overall 

NR-score with very different responses to individual questions (see Supplementary 

Material 4.4. Distribution of co-design end-user responses to Nature Relatedness 

Scale questions).  
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Figure 4.1. Distribution of average Nature Relatedness Scale (NR) scores, with mean 
and standard deviation shown respectively by the point and line within violin plots. 

4.5.5.2.  Individual preferences of existing 

intervention activities 

Rankings of the twelve intervention activities showed clear preferences with four 

overarching categories emerging, namely and in order of preference: 1) rewards, 2) 

choice architecture, 3) education, and 4) norms.  

Below, we expand upon these broad categories: 

1) Rewards 

Reward-based interventions, including incentives and taste testing events, were 

ranked most highly with over half of participants choosing these in their top preference 

(Figure 4.2). Participants indicated that rewards and positive experiences are likely to 

shift their purchasing choices more quickly. Illustrated by participant comments: 

Incentives:  

EU49 “Who doesn't like getting their coffee cheaper? It is guaranteed 
that students will go for this, we love saving money, especially when it 
comes to coffee”,  

EU01 “Great idea, people like positive reinforcement via rewards” 

Taste testing events:  

EU09 “Allows people to taste coffee they wouldn't always try and learn 
about flavour differences. Demystifies 'sustainable' coffee”,  
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EU02 “YES! One of the best ways. Would work like a trial run before 
properly switching to a sustainable brand, hands on experience” 

 

 

Figure 4.2. Distribution of intervention activity preferences based on the number of 
times each was listed within an individual's top or bottom three interventions (n = 45). 
Intervention activities are ranked by their mean preference, with deeper greens 
representing a greater proportion of top preferences while darker reds represent a 
greater proportion of bottom preferences, more neutral yellow colours represent no 
distinct preference. 

2) Choice architecture 

Interventions relating to choice architecture—i.e., the design and impact of how 

choices are presented to consumers—were the top preference for approximately a 

third of participants, namely more options and make sustainable default, although the 

latter was also placed in the bottom preference for a fifth of participants (Figure 4.2). 

Comments highlighted the need to retain some freedom of choice, but that too much 

choice was confusing. These comments also highlighted the belief that default 

sustainable options are likely to result in significant positive change so long as this 

does not remove all ability to choose from a range of options: 
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More options:  

EU19 “More options = more availability and a large market to choose 
from, gives one the freedom to experiment [but] confusing about too 
much to choose from.”,  

EU13 “More options is a really good idea but it also depends on what 
options they & how would they taste” 

 

Make sustainable default:  

EU51 “This helps the cause of sustainability significantly since everyone, 
irrespective of their level of awareness, is consuming sustainable 
coffee”,  

EU26 “Doesn't involve thinking, 100% participation rate! Done. Easy. Do 
this. Love not having to think!”, 

EU20 “May not be people's preference. People don't want to be told 
what to do”  

 

3) Education 

Education focused interventions, including certified sustainable labelling, sustainable 

coffee purchasing guide, and an event, showed some support from participants but 

with no strong preferences. Participants highlighted that these education focused 

interventions could be paired with rewards or choice architecture focused interventions 

to increase their likelihood of bringing about informed changes in purchasing 

behaviour.  

Certified sustainable labelling:  

EU22 “you know your coffee is definitely sustainable, simplifies making 
choices”,  

EU21 “Clear, simple, allows consumers to make informed choices” 

Sustainable coffee purchasing guide:  

EU43 “Not likely to read, waste of paper”,  

EU17 “Knowing how to buy sustainably could help” 

Event:  

EU15 “Interest will be developed through events”,  

EU40 “Along with taste testing event, this will spread the word. Peer to 
peer education” 
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4) Norms 

Norm-based interventions, including demarketing, prompts, commitments, social 

norms, and feedback, were ranked lowest, with approximately two-thirds of 

participants placing demarketing and prompts in their bottom preference (Figure 4.2). 

Participants highlighted that negative demarketing messaging or ‘annoying’ reminders 

are unlikely to shift their coffee choices in the long-term. It also appears that some 

participants interpreted demarketing—i.e., any attempt to discourage consumers from 

buying a certain product—as an intervention that would restrict their choice. This is 

reflected in participant comments:  

Demarketing:  

EU42 “I don't like that, because it has negative association on me. Why 
someone can restrict to buy? It is your personal decision. I think it is 
better highlight benefits of sustainable coffee.”,  

EU16 "I think focusing on the positives of sustainability is a better 
method” 

Prompts:  

EU04 “because people don’t like spam and may ignore/block such 
messages”,  

EU12 “Last thing I would want is more messages on my phone” 

 

Furthermore, norm-based approaches were seen as unrealistic in this scenario, 

although positive messages could be useful in conjunction with more desirable 

intervention activities: 

Feedback:  

EU35 “Positive optimism would really help people to come up with better 
ideas”,  

EU03 “Might be difficult to implement, especially if you use multiple 
cafes” 

Social norms:  

EU44 “It can encourage friends, colleagues, to increase the awareness 
of environment protection”, 

EU30 “Peer pressure is generally hard way to force people” 
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Commitments:  

EU36 “Pledging for a small day to day commodity is not realistic”,  

EU08 “Pledges and resolutions never work” 

 

4.5.5.3.  Group intervention design 

Similarly to initial individual preferences, group interventions relied heavily on rewards, 

with some use of choice architecture and education focused interventions, but far 

fewer uses of norms (Table 4.2). Most groups used incentives and taste testing events 

in conjunction with education and marketing interventions around making informed 

choices, with multiple groups also highlighting the use of social norms in the form of 

celebratory endorsement. Although multiple intervention activities were initially 

included in the group ideation stages, all groups presented only a subset of those 

activities in their final pitch. There were no clear differences in terms of intervention 

preferences among groups consisting of participants that scored higher or lower on 

the Nature Relatedness Scale. Although it was noted that lower NR groups were less 

engaged and collaborated and communicated less with each other compared to higher 

NR groups. All groups presented and noted novel ideas, which primarily focused 

around: (i) raising awareness or education about sustainable coffee; (ii) using 

celebrities to create social norms; as well as (iii) other ideas around taxing, storytelling, 

providing experiences through exchange programs/tours or producing new products 

with sustainably grown coffee beans.  
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Table 4.3. Use of suggested intervention activities by groups within their ultimate intervention  

x = Intervention activity used by groups during the creation of their ultimate intervention 

Category 

(percent (%) of 
groups using 
category) 

Intervention activity Percent 
(%) of 
groups 
using 
intervention 
activity 

De-identified group code (Gp #) and Nature Relatedness allocation 

Gp 1 
High 

Gp 2 
High 

Gp 3 
High 

Gp 4 
High 

Gp 5 
High 

Gp 6 
High 

Gp 7 
High 

Gp 8 
Neutral 

Gp 9 
Low 

Gp 10 
Low 

Rewards 

(85%) 

Incentives 90 x x x x  x x x x x 

Taste testing events 80 x x  x x x x x  x 

Choice 
architecture 

(55%) 

Make sustainable 
default 

50   x x x  x x   

More options 60 x x x  x x   x  

Education 

(43.3%) 

Certified sustainable 
labelling 

50 x  x x  x   x  

Event 60 x x  x   x x  x 

Sustainable coffee 
purchasing guide 

20  x    x     

Norms 

(16%) 

Feedback 20    x     x  

Social norms 50  x  x x x    x 

Commitments 10  x         

Prompts 0           

Demarketing 0           
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4.5.6.  Building for change 

A major gap in the Trischler et al. (2019) framework is that the final step does not 

provide specific or clear advice for how one should go about translating user-

generated ideas and insights into actual behaviour change interventions. We decided 

to draw from the design thinking literature (see Brown 2009, Martin and Martin 2009, 

Tschimmel 2012) to convert the co-design intervention ideas one step further and 

define testable intervention prototypes. Drawing from the insights and ideation of end-

users discussed and reflected on above, we developed two prototype interventions. 

Conceptualising testable prototypes is the final stage of this co-design process. 

Evaluation and reflection on the efficacy of these interventions will form the basis of a 

future follow-up study. The prototypes and their rational are outlined below: 

4.5.6.1.  Incentives + more options 

This first prototype intervention aims to test how financial incentives influence end-

user consumer choice by providing an additional sustainable option. This prototype 

intervention was chosen as it combines two of the most highly preferred intervention 

activities from the top two categories defined earlier, rewards and choice architecture 

(Figure 4.2, Table 4.2). More specifically, an additional sustainable coffee option will 

be provided in a café-setting alongside the standard coffee option, but at different 

prices (Figure 4.3). Before, during and after each intervention the number of coffee 

sales will be used to evaluate intervention success, alongside consumer surveys to 

gather qualitative measures for why they make their coffee choices. This experimental 

design is a feasible option for the project team with the available resources and 

stakeholder relationships developed through co-design as well as already existing 

sustainable coffee on the market.  
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Figure 4.3. Prototype experimental design for an intervention using rewards (financial 
incentives) and choice architecture (more options) to test how end-user coffee 
consumer choice can be nudged towards sustainable options. 

4.5.6.2.  Default sustainable + taste testing 

This second prototype intervention aims to test how default sustainable options can 

be implemented while engaging end-user consumers through coffee taste testing 

events (Figure 4.4). Again, this prototype incorporates both choice architecture and 

rewards with default sustainable option and taste testing events being highly preferred 

intervention activities (Figure 4.2, Table 4.2). Similarly to the previous prototype, sales 

and surveys will be used to evaluate intervention success. This experimental design 

is again a feasible option for the project team to implement in the university setting 

where there are multiple cafés and coffee vending machines on campus that could be 

used to test this intervention in a natural setting.  
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Figure 4.4. Prototype experimental design for an intervention using rewards (taste 
testing events) and choice architecture (default sustainable) to test how end-user 
coffee consumer choice can be nudged towards sustainable options. Intervention B 
(provide information but no taste testing) is included to evaluate the impact of prior 
information before change occurs, which will happen with taste testing prior to change 
as is intervention C. 

4.5.7.   Limitations and future work for this co-design 

application 

We have shown how the seven-step co-design process has been used to generate 

prototype interventions from consumer-driven ideas. These two prototype 

interventions will be tested as part of a future study to evaluate the success of this co-

design activity. However, we acknowledge that co-designing with only coffee 

consumers is not enough to create comprehensive interventions. Future applications 

of co-design should also work in consultation with wider stakeholder groups to better 

understand where the most impact can be made in a complex problem like sustainable 

coffee consumption. In our case, the project team attempted to co-design with coffee 

suppliers and purchasing staff but were unable to successfully bring these people 

together into face-to-face co-design sessions due to inaccessibility and time 

constraints of potential participants during recruiting. Future co-design work could 

overcome this by working in conjunction with traditional market research methods or 

by using technologies such as videoconferencing to bring together various 

stakeholders in a virtual co-design setting (Archibald et al. 2019), but this will no doubt 

bring new challenges.  
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4.6.  The future for co-design in conservation 

There is still much work that needs to be done to better understand when, where, and 

how co-design can be best used to help conserve biodiversity. For some conservation 

issues, the human behaviours that need to change will be largely driven by non-

conscious, low-cognitive-load (System 1) decision making, and so may not be 

particularly open to introspection by co-design participants. Resultantly, co-design 

may be less useful at producing effective conservation interventions for these smaller, 

everyday decision-based behaviours. Co-design processes are also likely to struggle 

with illicit behaviours, so may not apply well to conservation issues driven by illegal 

behaviours—such as illegal wildlife trade. Conversely, there will be conservation 

issues largely driven by conscious, high-cognitive-load (System 2) decision making. 

For these issues, co-design participants could prove to be effective for generating 

insightful and successful conservation interventions—such as which coffee a roaster 

or trader buys, or how the farmer grows coffee on their farm. However, more research 

and real-world applications are needed to properly understand the finalities of applying 

co-design to conservation. 

4.7.  Conclusion 

Changing human behaviour is complex and building successful interventions requires 

substantial audience research. For many conservation projects, restrictive timelines 

and budgets prohibit fully fledged consumer research studies. Co-design is a useful 

and effective approach for gathering audience insights relatively quickly, allowing end-

user voices to be heard when they would otherwise be fully excluded due to perceived 

lack of time or resources. Specifically, the seven-step co-design process we showcase 

in this paper provides an outline and guidance for how to generate user-centric 

intervention ideas and transform them into feasible prototype interventions. Although 

co-design will not be applicable for every conservation program, we hope this work 

stimulates conservation practitioners to engage with their target audiences and include 

their voices in behaviour change interventions. 
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Chapter 5.   

General discussion 

Reversing biodiversity loss is one of the most significant challenges for our global 

community. Coffee is grown in a variety of ways in some of the world’s most biodiverse 

areas, and its production has direct impacts on regional ecosystems (Philpott et al. 

2008, Tscharntke et al. 2015). With increasing global demand and changing climatic 

conditions, coffee production areas will need to expand, intensify, or shift (Jha et al. 

2014, Killeen and Harper 2016). Consumer demands and external market forces can 

influence producers’ decisions about which coffee systems they adopt, and in turn, 

impact biodiversity. Behaviour change interventions can help shift consumer demands 

and guide sustainable transitions for producers. However, interventions should be 

evidence-based and guided by research to ensure their effectiveness. 

Through my thesis I sought to understand how to change consumer behaviour to 

indirectly benefit biodiversity in the areas where coffee is grown. Over the previous 

three chapters I explored how this change could be achieved through: (i) engaging 

with upstream actors to improve sustainability policies; (ii) understanding downstream 

consumer knowledge, current behaviour, and motivations; and (iii) co-designing 

prototype interventions with the consumers who we seek to change. Individually, this 

work provides contributions to the specific case of consumer behaviour change for 

sustainable coffee. Collectively, my research contributes to advancing conservation 

behaviour change, emphasising reproducible methods for designing interventions to 

better serve biodiversity and the people who depend on it.  

5.1.  Key contributions and significance 

In chapter two I provided an assessment of the policies behind coffee sustainability 

standards and discussed the need to engage with key upstream actors in industry, 

government, and not-for-profits to enact change at landscape and regional scales. 

This work adds to the limited practical applications of upstream social marketing for 

environmental issues (Kennedy et al. 2018, Mehmet and Simmons 2019, Mehmet et 

al. 2021), helping to improve social marketing theory and practice to achieve change 
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beyond the downstream level (Gordon 2013, Akbar et al. 2021). One of the key 

contributions from this research was showing one way in which social marketers can 

practically engage with upstream decision makers at the industry, government, and 

not-for-profit sector level to serve people and planet. I defined and provided a 

framework which could be adapted to assess how policies in different contexts 

address environmental threats to support biodiversity and people’s livelihoods. 

Furthermore, I began to clarify the distinction between upstream social marketing and 

policy making. Upstream social marketing should promote many potential solutions 

with key decisions makers, that can involve voluntary solutions (e.g., sustainability 

certifications, financial incentives, new training programs, etc.), and may also result in 

new or improved policies or laws (Gordon 2013). However, social marketers should 

not act as policymakers and that distinction should not be understated. Through this 

research I also highlighted consistent gaps across the major sustainability standards 

for coffee and provided suggestions to incorporate various producer and non-producer 

voices, focus on landscape to regional perspectives, include policies that consider all 

threats to biodiversity, and provide adequate guidelines and methodologies for each 

actor to address those threats. These findings echo previous research advocating for 

sustainability standards to take a landscape scale approach (Ghazoul et al. 2009, 

Verburg et al. 2019). However, even the best policies cannot achieve sustainable 

change on their own.  

Despite compliance with sustainability standards being high amongst coffee producers 

(Panhuysen and Pierrot 2020), the fact is that many of those producer’s families or 

households have not experienced dramatically improved incomes or livelihoods 

(Bitzer and Steijn 2019, Neilson et al. 2019). When I started my PhD in 2017, coffee 

prices paid to many producers had already fallen below their cost of production, yet 

most of these people have had no option but to sell their coffee at a loss (Samper et 

al. 2017, International Coffee Organisation 2020). This pushed a tremendous number 

of people in these coffee communities below the global extreme poverty line of 

US$1.90 per day (International Coffee Organisation 2019, Sachs et al. 2019). 

Subsequently, for people living in poverty, producers becoming sustainability 

standard-compliant does not ensure a pathway out of poverty (Neilson et al. 2019, 

Sachs et al. 2019). This is not sustainable. Accordingly, any behaviour change 



103 
 

intervention that seeks to improve biodiversity outcomes through coffee also needs to 

support profitable producer livelihoods.  

In chapter three I used insights from 1,142 coffee consumers to show that the public 

is ready for environmentally friendly coffee and how understanding a target audience's 

previous behaviours and values could be used to inform targeted consumer behaviour 

change interventions. These insights will directly inform a specific behaviour change 

campaign, led by Zoos Victoria in collaboration with Genovese Coffee. The campaign 

aims to increase the public’s understanding of the issues in coffee and sell 

environmentally friendly coffee to support profitable livelihoods and biodiversity 

conservation projects in the regions where the coffee is sourced from. One of the key 

findings from this research was that consumers’ previous purchasing behaviours and 

values correlated more strongly with stated willingness to consume environmentally 

friendly coffee than any of the common demographic variables. This supports previous 

research that suggested psychographics could be more important than demographics 

to profile green-consumers (Larson and Farac 2019). The specific findings from this 

research along with suggestions to increase the opportunities and ability for 

consumers to find, try, and buy environmentally friendly coffee will be important for 

other markets promoting environmentally friendly products as well. Whilst 

questionnaires like the one used for this research can be a useful for gaining consumer 

insights, response rates and quality can decrease with the length, timing, and 

frequency of surveys (Deutskens et al. 2004, Beebe et al. 2010, Sahlqvist et al. 2011). 

Therefore, I also explored how a feature selection algorithm could be used to select 

the most important questions to predict willingness to buy. The results showed some 

promise and could help create a much shorter and cost-effective survey tool for follow-

up market research or to segment target audiences. However, this approach could still 

present a challenge for many conservation practitioners who may not be trained in or 

confident with the appropriate methods themselves (Wright et al. 2015, Bennett et al. 

2017b, Robinson et al. 2019). Furthermore, the perennially limited resources and short 

timelines available to many conservation projects make it often impossible to 

implement fully fledged consumer research studies (e.g., Veríssimo et al. 2020). 

In chapter four I presented the application of a seven-step co-design process, which 

showcased the value of user-centred design approaches to behaviour change 

interventions for biodiversity conservation, helping translate consumer ideas into 
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concrete prototypes. By applying this process with coffee consumers, I showed how 

audience insights can be gathered in a short amount of time, at minimal cost, to include 

end-user voices in the design of interventions when they might have otherwise been 

excluded due to perceived lack of time, knowledge, or resources. One of the strongest 

contributions from this work is the seven-step co-design outline and guidance for how 

to generate user-centric intervention ideas and transform them into feasible prototype 

interventions. This framework can be taken and applied by conservation practitioners 

to help engage with their target audiences and include a variety of voices in the design 

and prototyping of behaviour change interventions. For some conservation issues, the 

direct or indirect behaviours that need to change will be largely driven by non-

conscious, low-cognitive-load (System 1) decision making, and so may not be 

particularly open to introspection by co-design participants. So, it may be the case that 

co-design will prove to be less useful at producing effective conservation interventions 

for smaller, everyday decision-based behaviours. Instead, upstream approaches 

could prove more effective in generating change in these scenarios by altering the 

context in which these everyday decisions operate. Co-design processes are also 

likely to struggle with illicit behaviours, so may not apply well to conservation issues 

driven by illegal behaviours—such as those within the illegal wildlife trade which is a 

major area of work for conservation behaviour change. Nevertheless, there will be 

conservation issues largely driven by conscious, high-cognitive-load (System 2) 

decision making. For these issues, co-design participants could prove to be effective 

for generating insightful and successful conservation interventions—such as which 

coffee a roaster or trader buys, or how the farmer grows coffee on their farm. There is 

still much research and practical applications needed to help understand when, where, 

and how consumer behaviour change can be best used to generate positive change. 

5.2.  Future research directions for sustainable coffee and 

consumer behaviour change 

Building on from chapter two, the next steps for improving sustainability standards 

could involve implementing behaviour change interventions with certification policy 

makers to design more equitable policies with producers, traders, roasters, retailers, 

and consumers. This would undoubtedly be a large undertaking, that would likely take 

several iterations before more equitable voluntary policies are achieved. Indeed, a 
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similar process has been tried before, such as during the merger of Rainforest Alliance 

and UTZ between 2018-2020 (Rainforest Alliance 2020a). In a statement about the 

merger Alex Morgan, chief markets officer at the Rainforest Alliance, said “This 

ambitious and innovative certification program is part of the Rainforest Alliance’s 

strategy of collaboration with farmers, companies, implementing partners, and third-

party auditors, as well as other NGOs, governments, and consumers” (Rainforest 

Alliance 2020a). This is a promising development for one of the major sustainability 

standards in the coffee industry. Yet, we will need to wait several years before the 

results will show if these actions result in synergistic biodiversity and livelihood 

outcomes. The issue of selling standard-compliant coffee to provide continued 

financial incentive and motivation for standard-compliant producers will be a key 

challenge for many years. Future research could explore success and failure stories 

in sustainability transitions to understand what helped people change towards being 

more sustainable, what barriers hindered success, and how some kept success going 

through inevitable challenging times. These insights could be used for interventions to 

help others successfully make and maintain their sustainability transitions. 

At the end of chapter four, I presented two prototype interventions. These prototype 

interventions appeared feasible for the project team to implement and evaluate. 

However, when the time came to take these next steps, our situation changed. The 

onset and continued challenges of COVID-19 meant that implementing these 

interventions was no longer feasible due to social restrictions that closed cafés and 

kept consumers at home, where we could not test and iterate interventions with them. 

Nevertheless, the insights from chapter four, along with those from chapter three, 

could be used to inform future consumer research design and behaviour change 

interventions. This future research could include the testing of different message 

frames, price points, duration, and modes for reaching and engaging consumers 

online and in person. To increase demand for a sustainable coffee product, future 

studies could test the difference between message frames that focus on: (i) the 

benefits to improved producer livelihoods and worker conditions; (ii) improved 

production practices that reduce deforestation and loss of biodiversity; or (iii) the 

unique flavour profiles of coffee grown under the complex structure of diverse coffee 

agroecosystems. This research will be particularly important when targeting behaviour 

change interventions as different groups of people may respond more strongly to one 
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of these messages than another. Alternatively, this research could find minimal 

significant difference in the response of consumers to these messages. There is still 

much work that needs to be done, but my research has added in a small way to help 

the sustainable coffee movement. 

So where to from here for the sustainable coffee movement? Between the producer 

and the consumer, there can be many people who handle coffee, adding and taking 

value at every stage (Sachs et al. 2019). Imagine the journey of a single coffee bean 

(sensu Williams 2021). A coffee bean is grown and picked (often by hand), fermented, 

dried, then taken some distance to be sold to a local ‘middleman’. This middleman 

would likely sell the coffee bean to at least one more intermediary, before the bean 

was taken to a port (and sold) to an exporter/trader. The coffee bean would then be 

packed into a shipping create, loaded onto a boat, to be taken to other side of the 

world. At the destination port, the coffee bean would be unloaded and taken to, or sold 

to, a roaster. The roaster may potentially mix this coffee bean with other beans from 

around the world to create a blend or keep beans separated to highlight the unique 

flavour profile of their single origin. The beans would then be roasted, (ground), packed 

into small bags or containers, before being (i) sold directly to the end-customer, or (ii) 

sold to a retailer (e.g., supermarket) before being bought by the end-consumer. 

Eventually though the coffee will be brewed, perhaps mixed with milk/mylk and other 

additives, to make a cup of coffee. Finally, the coffee bean has made its long journey 

and will hopefully be enjoyed.  

In the above value chain, coffee producers generally only take a tiny fraction (perhaps 

1-2% at best) of the final retail price of coffee (Samper et al. 2017, Sachs et al. 2019). 

Biodiversity conservation and sustainable development targets cannot be achieved 

without profitable producer livelihoods. This follows my definition for sustainable coffee 

as “coffee produced in ways that meets the needs of the present, supporting 

biodiversity and profitable producer livelihoods, without compromising the ability of 

future generations to meet their own needs”. Subsequently, the coffee industry will 

need to mainstream sustainable coffee to the mass market, not just niche and 

specialty markets, before coffee can become the world’s first globally sustainable 

agricultural product. Sachs et al. 2019 suggest two key strategies that “provide 

ambitious yet achievable pathways for making coffee truly sustainable”. These two key 

strategies are: (i) the establishment of a “Global Coffee Fund” to finance, in part, the 
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implementation of national coffee sustainability plans (which each coffee producer 

country will need to develop), and (ii) for coffee-producing countries to capture a 

greater proportion of coffee’s retail price by helping producers “change their business 

models towards greater participation in sales to consumers” (Sachs et al. 2019). The 

latter presents tremendous opportunities for consumer and producer behaviour 

change interventions to assist in improving the social, economic, and environmental 

outcomes for coffee producer communities. Such interventions should aim to help 

coffee producer communities and countries capture a greater fraction of the final retail 

price of coffee to support their sustainability transitions. There are many opportunities 

along the coffee value chain for entrepreneurial producers, given a supportive and 

favourable circumstance (see Sachs et al. 2019, and Panhuysen and Pierrot 2020 for 

extensive discisson on many of these opportunities and challenges). Here I present a 

conceptual value chain with suggestions for where behaviour change interventions 

could focus to help producers overcome challenges to capture a greater fraction of the 

final retail price of their coffee (see Figure 5.1).  
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Figure 5.1. Conceptual coffee value chain.  (a) Producers grow, harvest, ferment, and 
dry coffee to sell as green coffee beans.  (b) Traders buy and sell green coffee beans. 
(c) Roasters buy green coffee beans to roast and sell as roasted coffee. (d) Retailers 
buy and sell roasted coffee. (e)  End-consumers buy, brew, and enjoy roasted coffee.  
Curved arrows show a typical coffee value chain from (a) producers to (e) end-
consumers. Straight arrows show alternate value chains that should allow producers 
to capture a larger fraction of the final retail price of their coffee and may include 
intermediary producer associations or co-operatives. Behaviour change interventions 
could be applied with (b) traders, (c) roasters, (d) retailers, or (e) end-consumers to 
increase understanding, value, and demand for sustainably produced coffee.  
Interventions could also be applied with producers to help establish new value chains 
that allow them to capture more value from their coffee to fund and maintain their 
sustainability transition to grow coffee amongst complex coffee agroecosystems. This 
may involve increasing capacity to roast or retail their coffee more directly to 
consumers or creation of cooperatives to vertically integrate with roasters or retailers 
in consumer countries (see Sachs et al. 2019, and Panhuysen and Pierrot 2020 for 
further elaboration on opportunities like these). 

 

5.3.  Opportunities for consumer behaviour change research and 

practice to help conserve biodiversity in other food systems 

The opportunities and challenges of sustainable agroforestry are not unique to coffee. 

There are several commodity products that, like coffee, can be produced amongst 

complex agroforestry systems that support high biodiversity (see Figure 1.2), but can 

also be produced using less environmentally friendly practices. Cacao, cardamon, 

rubber, and vanilla are examples of agricultural products that have the potential to 

support profitable producer livelihoods and reduce or reverse biodiversity loss.  
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Cacao trees (Theobroma cacao, L.) are grown for their fruit with seeds that are used 

to produce chocolate. Much like coffee, globally increasing demand for chocolate has 

resulted in expanded and intensified cacao agriculture, leading to simplification of 

complex cacao agroecosystems, fragmentation and loss of forests, resulting in 

biodiversity loss (Clough et al. 2009, Ruf et al. 2015). Specialty cacao provides an 

average price 95% higher than mass market cacao, offering more profitable livelihoods 

for producers and improved financial capacity to maintain or improve biodiversity 

outcomes in the ecosystems where specialty cacao is grown (Cadby and Araki 2021). 

However, the specialty cacao market currently only accounts for approximately 5% of 

all cacao sales (Fine Chocolate Industry Association 2021). 

Cardamom (Elettaria cardamomum) is one of the most expensive spices in the world, 

supporting profitable producer livelihoods (Reyes et al. 2010). In the East Usambara 

Mountains of Tanzania, cardamom cultivation has caused forest clearance and 

biodiversity loss (Newmark 2002). More sustainable cardamon production practices 

exist, and can be profitable, but the industry faces challenges to improve biodiversity 

without compromising livelihood outcomes (Reyes et al. 2010, Bullock et al. 2014).  

The global spatial footprint of natural rubber (Hevea brasiliensis) plantations nearly 

doubled from 55,000 km2 in 1983 to nearly 100,000 km2 in 2012, with most expansion 

in Southeast Asia and southwest China (Warren‐Thomas et al. 2015). Rubber 

agroforestry can maintain biodiversity and support producer livelihoods, but some 

attempts to create sustainable rubber supply chains have resulted in restricted land 

access for communities, instead of providing additional income, and so limiting 

sustainable development outcomes (Otten et al. 2020).   

Between 1953 and 2014, Madagascar lost 44% of its natural forest cover (Vieilledent 

et al. 2018), threatening much of the island’s unique biodiversity. A rapid rise in vanilla 

(Vanilla planifolia) prices in 2016 resulted in an expansion of vanilla agroforestry in 

north-eastern Madagascar (Hänke et al. 2018). In 2017, 70% of vanilla agroforest 

ecosystems had been developed from open-land, representing rehabilitation of 

formerly forested areas and gains in biodiversity (see Figure 1.2 and Hänke et al. 

2018). Still, 30% of vanilla agroforests in the region had been developed by clearing 

the understory and thinning of remaining forests, presumably resulting in biodiversity 

losses (Hänke et al. 2018, Martin et al. 2020).  
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Behaviour change interventions have the potential to help support sustainability 

transitions within each of the above examples. Sustainability standards have been 

used to varying degrees for each of these and other agroforestry supply chains, most 

commonly resulting in either improved livelihood or improved biodiversity outcomes, 

but rarely both (Garrett et al. 2021). However, as I have explored through my thesis 

for coffee, these sustainability standards offer only path to connect consumer and 

producer behaviours and should be used in conjunction with other approaches. 

Specialty and other niche offerings present small but growing markets for sustainably 

produced agroforestry products (Cadby and Araki 2021). Consumer behaviour change 

interventions could be used to help increase demand and expand these markets to 

provide the financial capacity needed for producer communities to be able to maintain 

or improve production practices. However, mainstreaming sustainability for the mass 

markets of these and other products will be a key challenge for agroforestry to live up 

to its promises for improved biodiversity and livelihood outcomes. There are limits to 

what can be expected of behaviour change interventions. The harsh reality is that the 

broader contexts in which producers make decisions means that, even if producers 

wish they had other options, many may be compelled to clear forests to survive. Some 

of the gravest challenges for many smallholder producers, and conservation of 

biodiversity more broadly, are posed by political conflict and revolution, economic 

instability, and systemic inequities (see Stonich 2020 for an exploration and portrayal 

of these challenges from Honduran producer's perspectives). Currently, many 

countries are experiencing major political and economic struggles, likely exacerbated 

by the COVID-19 pandemic. Under these circumstances, conserving biodiversity 

represents a lower priority for many people struggling to keep their families safe. 

Much of my thesis until this point has focused on improving outcomes for biodiversity 

in the tropical regions of our world (coffee, cacao, cardamon, rubber, and vanilla are 

all primarily grown in the tropics). However, from a global perspective, consumer 

behaviour change could, indirectly or directly, benefit biodiversity in any ecosystem 

(Biasini et al. 2021). At present, agriculture occupies half of the world’s habitable land 

(Ritchie and Roser 2020). Most current food systems have devastated biodiversity, 

but sustainable food systems have the potential to nurture nature and human health 

(Willett et al. 2019, Farmery et al. 2021). So, should behaviour change interventions 

be used to nudge millions of consumers towards more sustainable diets? Such a 



111 
 

mission may raise ethical dilemmas if poorly implemented but could reverse 

biodiversity loss and address the climate crisis, whilst improving morbidity and 

mortality outcomes for millions of people (Willett et al. 2019). Importantly, sustainable 

diets should provide food security, be culturally acceptable, practically accessible, and 

economically affordable (Burlingame and Dernini 2012). 

The EAT-Lancet Commission quantitatively defined a healthy and sustainable 

reference diet that “largely consists of vegetables, fruits, whole grains, legumes, nuts, 

and unsaturated oils, includes a low to moderate amount of seafood and poultry, and 

includes no or a low quantity of red meat, processed meat, added sugar, refined 

grains, and starchy vegetables” (Willett et al. 2019). This reference diet allows for local 

adaptation to food cultures and cuisines and should be able to provide for a global 

population of ten billion people by 2050 if rapidly adopted (Willett et al. 2019). 

However, this will require drastically reduced red meat consumption for many people. 

This is due to the fact that beef, lamb, and mutton production currently use significantly 

more land per gram and calorie compared to poultry, pork, or plant-based alternatives 

(see Ritchie and Roser 2020 for detailed exploration of the environmental impacts of 

food production). Global rising affluence and shifting cultural norms have resulted in 

millions of people eating more red meat, indirectly causing widespread deforestation 

and biodiversity loss where beef, lamb, and mutton production systems have 

developed (Godfray et al. 2018, Wiedmann et al. 2020). Consumer behaviour change 

interventions could help slow and reverse demand for beef, lamb, and mutton products 

to help people transition to more sustainable diets (Godfray et al. 2018, Selinske et al. 

2020a). However, the dietary behaviour change literature suggests barriers such as 

culture, cost, and entrenched taste preferences will strongly moderate efforts to 

change diets (Biasini et al. 2021). Subsequently, future red meat production systems 

should still aim to ease pressure on the ecosystems they operate in. Jigsaw Farms is 

an intensive sheep and beef farm in south-eastern Australia where planted forest and 

shrublands offset nearly half of the farm’s emissions from 2000-2014 (Doran-Browne 

et al. 2018), whilst also supporting at least some biodiversity (Jigsaw Farms 2021). As 

people transition to more sustainable diets, plant-based food systems will need to 

expand their spatial footprint to meet global demand. However, as these foods only 

occupy a fraction of land of red meat per gram and calorie (Ritchie and Roser 2020) 

the overall impact will be a reduction in the spatial footprint of food production systems 
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and net gain in area freed up for non-production systems (Willett et al. 2019). This will 

allow for the rewilding of lost forests, shrublands, grasslands, as well as freshwater 

and oceanic ecosystems, resulting in global biodiversity gains (Willett et al. 2019, 

Farmery et al. 2021). I see great potential for consumer behaviour change 

interventions to help this transition, but such interventions should be used alongside 

other strategies, such as upstream policy reforms, to ensure a fair and equitable 

transitions that support producer livelihoods as food systems shift.     

5.4.  Consumer behaviour change has its limits 

Changing consumer behaviour is complex. Through my thesis I have explored the 

potential benefits and challenges for applying consumer behaviour change to improve 

biodiversity and livelihood outcomes through coffee. There is still much work that 

needs to be done to better understand how, where, and when consumer behaviour 

change can be best used to help conserve biodiversity. However, there are limits to 

the degree of change that can be expected from consumer behaviour focused 

campaigns. Such campaigns should always be viewed as one of several solutions to 

help achieve a desired change. Governments around the world have adopted ‘Nudge 

Units’ or similar agencies to help incorporate behavioural insights into public health, 

urban development, or to reduce unemployment, among many other public policies 

(Benartzi et al. 2017, Hummel and Maedche 2019, DellaVigna and Linos 2020, Baggio 

et al. 2021). This type of behaviourally informed policymaking has the potential to 

change not only individual behaviour, but also upstream actors and whole 

organisations (Ewert 2020). Learning to live sustainably is worth the cost and effort at 

the societal level. However, conservation behaviour change will need to use a variety 

of upstream, midstream, and downstream approaches to address the key challenges 

of shifting communities, companies, and cultures. With this collaborative approach, 

change could rapidly accrue from the indirect benefits of changing people’s behaviour, 

over several years, and at landscape to regional scales. Although consumer behaviour 

change will not be applicable for every biodiversity conservation project, I advocate for 

conservation practitioners and researchers to continue engaging and designing 

solutions with the people they seek to serve to benefit both people and planet. 
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5.5.  The rise and future of conservation behaviour change 

There are instances of behaviour change principles explicitly used to conserve 

biodiversity as early as the 1940s with the launch of the Forest Fire Prevention 

Campaign in the United States of America (Butler et al. 2007), “Only You Can Prevent 

Wildfires – Smokey Bear”. The campaign continues today, aiming to prevent wildfires 

that can devastate forests and biodiversity (The Ad Council 2021). Since 1988, Rare 

(an environmental NGO; https://rare.org/) has used behaviour change approaches in 

over one-hundred of their Pride campaigns to alter various stakeholder behaviours for 

species conservation (Butler et al. 2007, Jenks et al. 2010, Veríssimo 2019). However, 

a concerted effort to further the use and development of behaviour change 

strategies—such as social marketing—to conserve biodiversity has only come in 

recent years (Veríssimo and McKinley 2016). In 2014, the Conservation Marketing & 

Engagement Working Group formed within the Society for Conservation Biology 

(www.consmark.org). 2016 marked the beginning of the Oxford Martin Programme on 

Illegal Wildlife Trade (www.oxfordmartin.ox.ac.uk/illegal-wildlife-trade/), and 

separately, a publicly available Wildlife Consumer Behaviour Change Toolkit 

(changewildlifeconsumers.org). Both of these initiatives have helped stimulate a 

growing community of conservation practitioners, NGOs, government agencies, 

academics, researchers, marketers and practitioners using behavioural science to 

combat threats to biodiversity from the illegal wildlife trade (Veríssimo 2019). WWF’s 

2017 Fuller Symposium focused exclusively on “The Science of Influencing Behaviour” 

(worldwildlife.org/pages/the-nature-of-change), bringing together experts from various 

fields to stimulate the integration of behavioural disciplines into conservation practice. 

Encouraging this style of cross-/inter-disciplinary collaboration amongst conservation 

researchers and practitioners with behaviour change experts from other fields should 

help rapidly integrate decades of learnings into the biodiversity context (Wright et al. 

2015, Bennett et al. 2017a, Bennett et al. 2017b). In 2019, Social Marketing 

Quarterly—the longest-running social marketing journal—ran a special issue 

dedicated to using this behaviour change strategy (i.e., social marketing) focused on 

environmental issues (Veríssimo 2019). The collaborative publications found: (i) a lack 

of behavioural training that cannot meet increasing demands from conservation 

practitioners (Robinson et al. 2019), (ii) promising approaches to increase favourable 

conservation outcome efficiencies (Metcalf et al. 2019), (iii) substantial gaps between 

https://rare.org/
http://www.consmark.org/
https://www.oxfordmartin.ox.ac.uk/illegal-wildlife-trade/
http://www.changewildlifeconsumers.org/
https://www.worldwildlife.org/pages/the-nature-of-change
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best and current practice when designing illegal wildlife demand reduction campaigns 

(Greenfield and Veríssimo 2019), (iv) co-designing with community members 

produced a positively received campaign to reduce dog attacks on koalas in 

Queensland, Australia (David et al. 2019), and (v) robust evidence and applications to 

rapidly integrate behavioural science into global conservation campaigns (Green et al. 

2019). In a small way, my thesis has built on this growing collaborative community of 

behavioural research and practice to help conserve biodiversity. 

I am hopeful that when looking back, 2020-2021 will mark a turning point in how our 

globally interconnected and telecoupled societies view and value nature. Our 

individually unique but shared experiences of lockdowns, social separation, and 

slowdown in daily life allowed many people to reconnect with nature (Baillie 2020, 

Chaudhury and Banerjee 2020, Rousseau and Deschacht 2020). Communities, 

companies, and cultures have shown they can change where and how they work 

(Reeves et al. 2020), view infrastructure (Bakare et al. 2020, Creel et al. 2020, 

D’Adamo and Rosa 2020), and urban green spaces (Naomi 2020, Rousseau and 

Deschacht 2020). Of course, not all changes have been positive or lasting, but some 

will become enduring (Reeves et al. 2020). Behaviour change is a useful tool that 

should be used in conjunction with other approaches to help people create a healthier, 

happier, and more equitable world for themselves, their communities, companies, and 

cultures. Conservation researchers and practitioners are now well positioned to make 

the most of these new opportunities for biodiversity and sustainable development. 

Eventually, all the coffee we consume will be sustainable if we choose to make it so.
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Supplementary Materials 

A. Supplementary Material 2.1. A framework of eight key threats to biodiversity from coffee agriculture broken 

down into a total of thirty-four underlying processes. 

For each underlying threat process we provide and define the specific requirements to satisfy each of the three evaluation criteria:  

EC.1. Does the standard require producers to consider this process (at the appropriate spatial and temporal scales) within its 

conceptual or decision framework? 

EC.2. Does the standard provide decision guidelines (e.g., thresholds, safeguards, regulations) to address this process? 

EC.3. Does the standard provide sufficient supporting guidance (e.g., definitions, mapping protocols, data sources, impact 

assessments) for producers to account for and make informed decisions when addressing this process? 

Threat to 
biodiversity 

Underlying 
process 

Evaluation criterion 

EC1 EC2 

Key decision 
guidelines 

EC3 

Key methodological 
elements 

Assessment description Spatial and  

temporal scale 

Direct land-use 
change: 

Habitat loss in 
forest 
ecosystems 

Type of 
ecosystem 
or habitat 
converted: 

primary 
forest 

We evaluate to what extent 
sustainability tools and 
initiatives require coffee 
producers to avoid the 
conversion of primary forests 
when selecting a location and 
deciding on the scale and 

Spatial scale:  

N / A.  The 
spatial and 
temporal 
aspects of forest 
loss are 

Explicit provisions 
against the 
conversion of primary 
forests by coffee 
development. 

Methodological 
guidance to identify 
primary forests (e.g., 
definitions, methods). 
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design of their coffee 
operations. Natural vegetation 
can sustain the majority of 
naturally occurring species in 
a region or landscape. 
Tropical primary forests, in 
particular, host the highest 
number of species worldwide 
among terrestrial ecosystems. 
Their conversion to coffee 
plantations can result in the 
local and global extinction of 
species that can't survive in 
disturbed or converted 
habitats. Thus, primary forests 
have been identified as 
irreplaceable and are of high 
conservation priority. 

evaluated 
separately.  

 

Temporal scale:  

N/A.  The 
spatial and 
temporal 
aspects of forest 
loss are 
evaluated 
separately. 

 

Decision stage:  

Selection of 
location / 
Plantation 
design. 

Type of 
ecosystem 
or habitat 
converted: 

secondary 
forest 

We evaluate to what extent 
sustainability tools and 
initiatives require coffee 
producers to avoid the 
conversion of secondary 
forests when selecting a 
location and deciding on the 
scale and design of their 
coffee operations. Natural 
vegetation can sustain the 
majority of naturally occurring 
species in a region or 

Spatial scale:  

N / A.  The 
spatial and 
temporal 
aspects of forest 
loss are 
evaluated 
separately. 

 

Temporal scale:  

Explicit provisions 
against the 
conversion of 
secondary forests by 
coffee development. 

Methodological 
guidance to identify 
secondary forests 
(e.g., definitions, 
methods). 
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landscape. Their conversion 
to coffee plantations can result 
in the local and global 
extinction of species that can't 
survive in disturbed or 
converted habitats. Thus, 
secondary forests are of high 
conservation priority. 

N/A.  The 
spatial and 
temporal 
aspects of forest 
loss are 
evaluated 
separately. 

 

Decision stage:  

Selection of 
location / 
Plantation 
design. 

Type of 
ecosystem 
or habitat 
converted: 

riparian 
forest 

We evaluate to what extent 
sustainability tools and 
initiatives require coffee 
producers to avoid the 
conversion of riparian forests 
when selecting a location and 
deciding on the scale and 
design of their coffee 
operations. Natural vegetation 
can sustain the majority of 
naturally occurring species in 
a region or landscape as well 
as provide ecosystem 
services. Riparian forests, in 
particular, maintain water 
quality, reduce flood risk, and 
prevent soil erosion while also 

Spatial scale:  

N / A.  The 
spatial and 
temporal 
aspects of forest 
loss are 
evaluated 
separately. 

 

Temporal scale:  

N/A.  The 
spatial and 
temporal 
aspects of forest 
loss are 

Explicit provisions 
against the 
conversion of riparian 
forests by coffee 
development. 

Methodological 
guidance to identify 
riparian forests (e.g., 
definitions, buffer 
areas). 
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providing habitat for forest-
dependent species. Their 
conversion can result in a loss 
of these services. Thus, 
riparian forests have been 
identified as irreplaceable and 
are of high conservation 
priority. 

 

evaluated 
separately. 

 

Decision stage: 

Selection of 
location / 
Plantation 
design. 

Type of 
ecosystem 
or habitat 
converted: 

rare or 
threatened 
forest 
habitats or 
ecosystems 

We evaluate to what extent 
sustainability tools and 
initiatives require coffee 
producers to avoid the 
conversion of rare or 
threatened forest habitats or 
ecosystems when selecting a 
location and deciding on the 
scale and design of their 
coffee operations. This 
criterion examines whether 
sustainability tools and 
initiatives prioritise the 
conservation of forest habitats 
or ecosystems that are rare, 
which have unique species 
composition or are highly 
threatened. The rarity of a 
forest habitat or ecosystem 
must be assessed taking into 
account the regional context, 
considering factors such as 

Spatial scale:  

N / A.  The 
spatial and 
temporal 
aspects of forest 
loss are 
evaluated 
separately. 

 

Temporal scale:  

N/A.  The 
spatial and 
temporal 
aspects of forest 
loss are 
evaluated 
separately. 

 

Decision stage: 

Explicit provisions 
against the 
conversion of rare or 
threatened forest 
habitats and 
ecosystems by coffee 
development. 

Methodological 
guidance to identify 
rare or threatened 
forest habitats and 
ecosystems (e.g., 
definitions, maps). 

 

Methodological 
guidance to assess the 
rarity, uniqueness and 
threat level of forest 
habitats and 
ecosystems. 
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size, species composition, the 
original extent of the 
habitat/ecosystem in the 
region as well as projections 
of future changes in the total 
area. 

Selection of 
location / 
Plantation 
design. 

Type of 
ecosystem 
or habitat 
converted: 

forest areas 
that support 
species of 
high 
conservatio
n priority 

We evaluate to what extent 
sustainability tools and 
initiatives require coffee 
producers to avoid the 
conversion of forest areas that 
support species of high 
conservation priority when 
selecting a location and 
deciding on the scale and 
design of their coffee 
operations. This criterion 
examines whether 
sustainability tools and 
initiatives prioritise the 
conservation of forest areas 
that are important for the 
survival of i) endangered 
species (as identified by 
global and national species 
red lists), ii) species listed 
under the CITES convention, 
iii) locally rare or uncommon 
species, iv) areas used 
temporarily by resident or 
migratory, in particular during 

Spatial scale:  

N / A.  The 
spatial and 
temporal 
aspects of forest 
loss are 
evaluated 
separately. 

 

Temporal scale:  

N/A.  The 
spatial and 
temporal 
aspects of forest 
loss are 
evaluated 
separately. 

 

Decision stage: 

Selection of 
location / 
Plantation 
design. 

Explicit provisions 
against the 
conversion of forest 
areas that support 
species of high 
conservation priority 
by coffee 
development. 

Methodological 
guidance to identify 
forest areas that 
support species of high 
conservation priority 
(e.g., definitions, 
maps). 



120 
 

droughts or extreme weather 
events, etc. 

Spatial and 
temporal 
scale: 

Forest loss 
within 
plantations 

We evaluate to what extent 
sustainability tools and 
initiatives require coffee 
producers to consider total 
forest loss within plantations 
when selecting a location and 
deciding on the scale and 
design of their coffee 
operations. Total forest loss is 
hereby considered as the 
conversion of any type of 
forest habitat, including 
primary, secondary, young 
regenerating, logged, riparian, 
and rare forest habitats. This 
aspect applies to both 
concessions and plantations 
established in privately owned 
lands. 

Spatial scale:  

Plantation.  

 

Temporal scale:  

short to medium 
term 

 

Decision stage: 

Selection of 
location / 
Plantation 
design. 

Guidelines to support 
adequate site 
selection of 
prospective 
plantations based on 
potential forest losses 
on site 

 

Guidelines to 
prioritise conservation 
of forest habitats 
within developing 
plantations 

 

Guidelines on how to 
interpret results of 
impact assessment of 
total forest loss within 
plantations and how 
to make decisions 
based on those 
results 

An adequate 
conceptual framework 
to define forests 
habitats, which 
includes primary, 
secondary, young 
regenerating, logged, 
riparian, and rare 
forest habitats 

 

Guidance to identify 
forest habitats in 
potential and 
developing plantation 
sites 

 

Assessments to 
identify possible 
negative impacts to 
forest habitats within 
the plantation from 
prospective coffee 
development 

Spatial and 
temporal 
scale: 

We evaluate to what extent 
sustainability tools and 
initiatives in the coffee 
industry require producers to 

Spatial scale: 

Landscape.  

 

Guidelines to support 
adequate site 
selection and design 
of prospective 

A clear and operational 
definition of landscape 
in conservation terms. 
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Contribution 
to forest 
loss in the 
landscape 

consider forest loss in the 
landscape, and their potential 
contribution to this process, 
when selecting a location and 
deciding on the scale and 
design of their coffee 
operations. Important 
elements to take into account 
when addressing this process 
include the total forest area 
remaining in the landscape, 
temporal aspects of forest loss 
in the landscape (e.g., current 
and past deforestation 
patterns, future deforestation 
projections), and historic and 
future developments of other 
industries such as timber or 
mining in the landscape. 
Forest loss is hereby 
considered as the conversion 
of any type of forest habitat, 
including primary, secondary, 
young regenerating, logged, 
riparian, and rare forest 
habitats. This aspect applies 
to both concessions and 
plantations established in 
privately owned lands. 

Temporal scale:  

short to medium 
term 

 

Decision stage: 

Selection of 
location / 
Plantation 
design. 

plantations based on 
potential contribution 
to forest loss at the 
landscape level 

 

Guidelines to support 
decision making 
processes across the 
broad range of land-
use change patterns 
(e.g., high- vs. low-
deforestation rates, 
high- vs. low-
agricultural 
encroachment) and 
the varying degrees 
of human disturbance 
(e.g., high forest-
cover landscapes vs. 
low forest-cover 
landscapes) found in 
current and future 
coffee-producing 
landscapes. 

Methodological 
guidance to identify 
forest habitats at the 
landscape scale and 
prioritise their 
conservation. 

 

Methodological 
guidance to identify the 
degree of forest cover 
in the landscape 

 

Methodological 
guidance to identify 
and analyse past and 
future land-use change 
patterns in the 
landscape, and to 
measure the 
contribution of a 
producer's coffee 
operations to those 
trends 

Spatial and 
temporal 
scale: 

We evaluate to what extent 
sustainability tools and 
initiatives in the coffee 

Spatial scale:  Guidelines to support 
adequate site 
selection and design 

Technical guidance to 
define regional 
boundaries in 
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Contribution 
to forest 
loss at the 
regional 
level 

industry require producers to 
consider for forest loss at the 
regional level, and their 
potential contribution to this 
process, when selecting a 
location and deciding on the 
scale and design of their 
coffee operations. Important 
elements at the regional level 
to consider when addressing 
this process include the total 
forest area remaining, 
temporal aspects of forest loss 
(e.g., current and past 
deforestation patterns, future 
deforestation projections), and 
developments of other 
industries such as timber or 
mining. Forest loss is hereby 
considered as the conversion 
of any type of forest habitat, 
including primary, secondary, 
young regenerating, logged, 
riparian, and rare forest 
habitats. This aspect applies 
to both concessions and 
plantations established in 
privately owned lands. 

Region.  
 

Temporal scale:  

short to medium 
term 
 

Decision stage:  

Selection of 
location / 
Plantation 
design.  

of prospective 
plantations based on 
potential contribution 
to forest loss at the 
regional scale 
 

Guidelines to support 
decision making 
processes across the 
broad range of land-
use change patterns 
(e.g., high- vs. low-
habitat conversion 
rates, with high- vs. 
low-agricultural 
encroachment), and 
the varying degrees 
of human disturbance 
(e.g., regions with 
high- vs. low forest 
cover) found in 
current and future 
coffee-producing 
regions. 

assessments 
 

Methodological 
guidance to identify the 
degree of forest cover 
at the regional scale 
 

Methodological 
guidance to identify 
and analyse past and 
future land-use change 
patterns at the regional 
scale, and to measure 
the contribution of a 
producer's coffee 
operations to those 
trends 
 

Methodological 
guidance to assess 
and account for drivers 
of deforestation at the 
regional scale 
including both planned 
(e.g., potential 
development of other 
large-scale industries) 
and unplanned 
deforestation (e.g., 
small-scale agricultural 
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encroachment) 
 

Methodological 
guidance to identify the 
potential contribution 
of coffee operations to 
forest loss at the 
regional scale based 
on the information 
derived from the four 
points above. 

Direct land-use 
change: 

Fragmentation 
of forest 
ecosystems 

Landscape 
composition 
and 
configuratio
n: 

Increase in 
patch size 
effects 

We evaluate to what extent 
sustainability tools and 
initiatives in the coffee 
industry require producers to 
consider patch size effects of 
forest areas in the landscape 
when selecting a location and 
designing their coffee 
plantations. Patch size effects 
comprise all processes that 
can negatively impact 
biodiversity as patch size 
decreases (e.g., fewer 
favourable conditions for 
specialist species, smaller and 
less resilient populations, 
etc.). Although these effects 
operate at the patch level, 
they exacerbate the impacts 
of total habitat loss in the 

Spatial scale:  

Landscape.  
 

Temporal scale:  

medium to long 
term 

 

Decision stage:  

Selection of 
location / 
Plantation 
design.  

Guidelines to 
prioritise the 
conservation of forest 
patches according to 
their size, habitat 
quality and the 
landscape context 
(i.e. small patches 
may be of high 
conservation priority 
in highly modified 
landscapes). 

 

Guidelines to address 
patch size effects 
across forested areas 
in the landscape. 

Ecologically-sound 
guidance to map and 
identify forest patches 
accounting for habitat 
quality. 

 

Guidance to assess 
the conservation 
importance in the 
landscape of individual 
patches according to 
their size. 

 

Guidance to estimate 
the degree of forest 
cover remaining in the 
landscape. 
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landscape and result in higher 
species losses at this scale. 
As such, landscapes with 
large patches are more likely 
to retain high levels of 
biodiversity. However, in 
highly modified landscapes 
small patches may be 
important, and sometimes the 
only remaining option for 
conservation. Thus, patch size 
effects need to be considered 
in the landscape context.  

Landscape 
composition 
and 
configuratio
n: 

Increase in 
edge 
effects 

We evaluate to what extent 
sustainability tools and 
initiatives in the coffee 
industry require producers to 
consider and mitigate edge 
effects of forest areas in the 
landscape when selecting a 
location and designing their 
coffee plantations. In this 
evaluation, edge effects are 
defined as changes in 
biological and physical 
conditions that occur at the 
boundaries between forests 
(primary or secondary) and 
the coffee plantation.  
Although these effects operate 
at the patch scale, can have 
pronounced impacts at the 

Spatial scale:  

Landscape.  
 

Temporal scale:  

medium to long 
term 
 

Decision stage: 

Selection of 
location / 
Plantation 
design / 
Operational 
phase.  

Guidelines to 
maintain/enhance 
buffer areas around 
forest patches within 
and in the 
surroundings of 
coffee plantations. 

 

Guidance to 
contribute to the 
mitigation of edge 
effects at the 
landscape level when 
such effects are 
highly pronounced 
(e.g., highly 
fragmented 
landscapes with a 

Ecologically-sound 
guidance to define the 
extent of edge effects 
within a forest patch 

 

Guidance to estimate 
the extent of edge 
effects on remaining 
forests in the 
landscape 
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landscape level, in particular 
on highly fragmented 
landscapes with a large 
number of small or complex-
shaped forest patches. Such 
landscapes show reduced 
availability of 'core' forest 
area, an i.e. area unaffected 
by edge effects. This not only 
reduces habitat available for 
particular species groups 
(e.g., forest specialists) but 
also increases the area 
affected by altered ecosystem 
processes linked to these 
effects. 

large number of small 
forest patches). 

Landscape 
composition 
and 
configuratio
n: 

Loss of 
habitat 
heterogenei
ty in the 
landscape 

We evaluate to what extent 
sustainability tools and 
initiatives in the coffee 
industry require producers to 
consider the loss of habitat 
heterogeneity in the 
landscape when selecting a 
location and designing their 
coffee plantations. Loss of 
habitat heterogeneity refers to 
processes that range from the 
reduction of natural 
ecosystem diversity in the 
landscape (e.g., in natural 
mosaic landscapes), to the 
loss of forest habitat types (as 

Spatial scale:  

Landscape.  
 

Temporal scale:  

medium to long 
term 
 

Decision stage: 

Selection of 
location / 
Plantation 
design / 

Guidelines to 
maintain/enhance 
environmental 
gradients within areas 
managed for 
conservation (e.g., 
set aside areas). 

 

Guidance to 
maintain/restore a 
range of natural 
occurring land-use 
and habitat types in 
the landscape, with 
different land-use 

Guidance to map and 
identify environmental 
gradients in the 
landscape. 

 

Guidance to map and 
identify different types 
of forest habitats in the 
landscape. 
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defined by topographic, soil, 
disturbance regimes, etc., 
e.g., depletion of "terra firme" 
forests, while conserving 
flooding forest only). The 
maintenance of natural habitat 
heterogeneity in the 
landscape is important 
because different species 
require different environmental 
conditions for survival and 
permanence. Hence capturing 
environmental gradients within 
areas managed for 
conservation that resemble 
the natural mix of 
environmental conditions as 
closely as possible is likely to 
benefit the native species 
suite in the landscape. 

Operational 
phase.  

intensities between 
them. 

Landscape 
composition 
and 
configuratio
n: 

Reduction 
of forest 
connectivity 
in the 
landscape 

We evaluate to what extent 
sustainability tools and 
initiatives in the coffee 
industry require producers to 
consider reduced connectivity 
in the landscape, and their 
potential contribution to this 
process, when selecting a 
location and deciding on the 
scale and design of their 
coffee operations. 
Connectivity is hereby defined 

Spatial scale:  

Landscape.  
 

Temporal scale:  

medium to long 
term 
 

Decision stage:  

Adequate site 
selection and 
plantation design 
guidelines to prioritise 
the conservation of 
habitats that are 
important to maintain 
forest connectivity in 
the landscape 

 

Ecologically-sound 
guidance to assess 
forest connectivity that 
accounts for dispersal 
abilities, habitat 
preference, and 
dispersal behaviour. 

 

Methodological 
guidance for the 
adequate habitat 
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as a property of the entire 
landscape and refers to both 
structural and functional 
connectivity. 

Selection of 
location / 
Plantation 
design / 
Operational 
phase.  

Guidelines to 
maintain/enhance 
forest connectivity in 
the landscape 
through adequate 
plantation design. 

definition and 
identification of 
important elements in 
the landscape to 
maintain connectivity 

Regional 
aspects: 

Fragmentati
on of large 
and 
continuous 
forest areas 

We evaluate to what extent 
sustainability tools and 
initiatives in the coffee 
industry require producers to 
avoid the conversion and 
fragmentation of large and 
continuous forest areas at the 
regional level when selecting 
a location and designing their 
coffee operations. Large and 
continuous forest areas are 
defined here as areas larger 
than 1000 km2 (i.e. larger 
than a single landscape as 
defined in this evaluation) with 
a continuous forest cover. 

Spatial scale:  

Region.  
 

Temporal scale:  

short to long 
term 
 

Decision stage:  

Selection of 
location / 
Plantation 
design.  

Safeguards to 
prevent the 
conversion and 
fragmentation of large 
and continuous forest 
areas. 

Guidance to map and 
identify large and 
continuous forest 
areas. 

Regional 
aspects: 

Reduction 
of 
ecosystem 
connectivity 
at the 

We evaluate to what extent 
sustainability tools and 
initiatives in the coffee 
industry require producers to 
consider the connectivity of 
forest ecosystems at the 
regional scale, and their 
potential contribution to its 
decrease at this scale, when 

Spatial scale:  

Region.  

 
Temporal scale:  

medium to long 
term 

Adequate site 
selection and 
plantation design 
guidelines to prioritise 
the conservation of 
areas in the 
landscape that are 
important to maintain 

Methodological 
guidance for the 
adequate identification 
of important areas to 
maintain connectivity 
at the regional level. 
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regional 
level 

selecting a location and 
deciding on the scale and 
design of their coffee 
operations. Connectivity of 
forest ecosystems is here 
defined as the connectedness 
of different forested areas 
within a region. High 
ecosystem connectivity at the 
regional scale can maintain 
important ecological, 
evolutionary and 
biogeographic dynamics that 
are important for the long-term 
persistence of species. This is 
of particular importance when 
considering the synergistic 
effect of habitat loss and 
fragmentation, with global 
processes like climate 
change, which is likely to alter 
environmental patterns at 
regional and global scales 
rapidly. Under these 
conditions, species survival 
will, therefore, rely upon their 
capacity to respond to these 
changes through large-
distance dispersal across 
human-modified landscapes 
and the maintenance of 
ecological and evolutionary 

 
Decision stage: 

Selection of 
location / 
Plantation 
design / 
Operational 
phase.  

forest connectivity at 
the regional scale 

Methodological 
guidance to assess 
connectivity at the 
regional level that 
accounts for 
ecological, 
evolutionary and 
biogeographic 
dynamics. 
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refugia. Also, maintaining 
connectivity at broad scales is 
particularly important for large-
body species that require 
considerable areas for their 
survival. 

Direct land-use 
changes: 

Non-forest 
ecosystems 

Conversion 
of wetland 
ecosystems 

We evaluate to what extent 
sustainability tools and 
initiatives require coffee 
producers to avoid the 
conversion of wetland 
ecosystems when selecting a 
location and deciding on the 
scale and design of their 
coffee operations. Wetland 
ecosystems are crucial in the 
maintenance of ecosystem 
services such as climate 
regulation, or hydrological 
regulation and water 
provision. Also, these 
ecosystems provide 
temporary or permanent 
habitat to several species that 
possess specific living 
requirements. 

Spatial scale:  

N / A.  The 
spatial and 
temporal 
aspects of 
habitat loss are 
evaluated 
separately. 

 
Temporal scale:  

N/A.  The 
spatial and 
temporal 
aspects of 
habitat loss are 
evaluated 
separately. 

 

Decision stage:  

Selection of 
location / 
Plantation 
design.  

Explicit provisions 
against the 
conversion of wetland 
ecosystems by coffee 
development. 

Methodological 
guidance to identify 
wetland ecosystems 
(e.g., definitions). 
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Conversion 
of natural 
savannah 
and 
shrubland 
ecosystems 

We evaluate to what extent 
sustainability tools and 
initiatives require coffee 
producers to avoid the 
conversion of natural 
savannahs and shrubland 
ecosystems when selecting a 
location and deciding on the 
scale and design of their 
coffee operations. Although 
with lower biodiversity levels 
than those found in tropical 
forests, tropical natural 
savannahs and shrubland 
ecosystems are important 
habitats for a large number of 
species. These ecosystems 
are increasingly under 
pressure with the advent of 
carbon-based land-use 
planning initiatives, that is 
redirecting agricultural and 
industrial expansion to areas 
of low carbon content in 
biomass and soils. 

Spatial scale:  

N / A.  The 
spatial and 
temporal 
aspects of 
habitat loss are 
evaluated 
separately. 

 

Temporal scale:  

N/A.  The 
spatial and 
temporal 
aspects of 
habitat loss are 
evaluated 
separately. 

 

Decision stage: 

Selection of 
location / 
Plantation 
design.  

Explicit provisions 
against the 
conversion of natural 
savannahs and 
shrubland 
ecosystems by coffee 
development. 

Methodological 
guidance to identify 
natural savannahs and 
shrubland ecosystems 
(e.g., definitions). 

Conversion 
of rare or 
threatened 
non-forest 

We evaluate to what extent 
sustainability tools and 
initiatives require coffee 
producers to avoid the 
conversion of rare or 

Spatial scale:  

N / A.  The 
spatial and 
temporal 
aspects of 

Explicit provisions 
against the 
conversion of rare or 
threatened non-forest 
habitats and 

Methodological 
guidance to identify 
rare or threatened non-
forest habitats and 
ecosystems (e.g., 
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ecosystems 
or habitats 

threatened non-forest habitats 
or ecosystems when selecting 
a location and deciding on the 
scale and design of their 
coffee operations. This 
criterion examines whether 
prioritises the conservation of 
non-forest habitats or 
ecosystems that are rare, 
which have unique species 
composition or are highly 
threatened. The rarity of a 
habitat or ecosystem must be 
assessed taking into account 
the regional context, 
considering factors such as 
size, species composition, the 
original extent of that habitat 
or ecosystem in the region as 
well as projections of future 
changes in the total area. 

habitat loss are 
evaluated 
separately.  

 

Temporal scale:  

N/A.  The 
spatial and 
temporal 
aspects of 
habitat loss are 
evaluated 
separately. 

 

Decision stage:  

Selection of 
location / 
Plantation 
design.  

ecosystems by coffee 
development. 

definitions, maps). 
 
Methodological 
guidance to assess the 
rarity, uniqueness and 
threat level of non-
forest habitats and 
ecosystems. 

Conversion 
of areas 
that support 
species of 
high 
conservatio
n priority 

We evaluate to what extent 
sustainability tools and 
initiatives require coffee 
producers to avoid the 
conversion of non-forest areas 
that support species of high 
conservation priority when 
selecting a location and 
deciding on the scale and 
design of their coffee 
operations. This criterion 

Spatial scale: 

N / A.  The 
spatial and 
temporal 
aspects of 
habitat loss are 
evaluated 
separately. 
 

Temporal scale:  

Explicit provisions 
against the 
conversion of non-
forest areas that 
support species of 
high conservation 
priority by coffee 
development. 

Methodological 
guidance to identify 
non-forest areas that 
support species of high 
conservation (e.g., 
definitions, maps). 
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examines whether 
sustainability tools and 
initiatives prioritise the 
conservation of non-forest 
areas that are important for 
the survival of i) endangered 
species (as identified by 
global and national species 
red lists), ii) species listed 
under the CITES convention, 
iii) locally rare or uncommon 
species, as well as iv) areas 
used temporarily by resident 
or migratory, in particular 
during droughts or extreme 
weather events, etc. 

N/A.  The 
spatial and 
temporal 
aspects of 
habitat loss are 
evaluated 
separately. 
 

Decision stage: 
Selection of 
location / 
Plantation 
design.  

Habitat loss 
at the 
landscape 
and 
regional 
level (non-
forest 
ecosystems
) 

We evaluate to what extent 
sustainability tools and 
initiatives in the coffee 
industry require producers to 
consider the loss of naturally 
occurring non-forest habitats 
at the landscape and regional 
scales, including their 
potential contribution to these 
processes, when selecting a 
location and deciding on the 
scale and design of their 
coffee operations. Important 
elements to take into account 
when addressing this process 
include the total area of non-

Spatial scale:  

Landscape / 
Region.  
 

Temporal scale:  

short to medium 
term 
 

Decision stage:  

Selection of 
location / 
Plantation 
design.  

Guidelines to support 
adequate site 
selection and design 
of prospective 
plantations based on 
potential contribution 
to non-forest habitat 
loss at the landscape 
and regional scales. 
 

Guidelines to support 
decision making 
processes across the 
broad range of land-
use change patterns 

A clear and operational 
definition of landscape 
in conservation terms, 
as well as clear 
guidance to define 
regional boundaries in 
assessments. 
 

Methodological 
guidance to identify 
natural non-forest 
habitats at the 
landscape or regional 
scales and prioritise 
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forest habitats remaining at 
the landscape and regional 
scale, temporal scale aspects 
of habitat loss at those scales 
(e.g., current and past habitat 
conversion patterns, future 
conversion projections), and 
historic and future 
developments of other 
industries such as timber or 
mining. Loss of non-forest 
habitats is hereby considered 
as the conversion of any type 
of natural occurring non-forest 
habitats, which includes 
grasslands, shrublands, 
mangroves, wetlands, etc. 
This process applies to both 
concessions and plantations 
established in privately owned 
lands. 

(e.g., high- vs. low-
habitat conversion 
rates, with high- vs. 
low-agricultural 
encroachment), and 
the varying degrees 
of human disturbance 
(e.g., severely 
modified landscapes 
vs. highly undisturbed 
landscapes) found in 
current and future 
coffee-producing 
landscapes and 
regions. 

their conservation. 
 

Methodological 
guidance to identify the 
degree of habitat cover 
remaining at the 
landscape or region 
scales. 
 

Methodological 
guidance to identify 
and analyse past and 
future land-use change 
patterns at the 
landscape and 
regional scales, and 
guidance to measure 
the contribution of 
producers' coffee 
operations to those 
trends. 
 

Methodological 
guidance to assess 
and account for drivers 
of habitat loss in a 
landscape or region, 
which includes drivers 
of both planned (e.g., 
potential development 
of other large-scale 
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industries) and 
unplanned habitat 
conversion (e.g., 
small-scale agricultural 
encroachment). 
 

Methodological 
guidance to identify the 
potential contribution 
of coffee operations to 
habitat loss at the 
landscape or regional 
scales, based on the 
information derived 
from the four points 
above. 

Fragmentati
on of non-
forest 
ecosystems 

We evaluate to what extent 
sustainability tools and 
initiatives in the coffee 
industry require producers to 
consider and mitigate 
fragmentation impacts on non-
forest habitats at the 
landscape and regional scales 
when selecting a location and 
deciding on the scale and 
design of their coffee 
operations. Non-forest 
habitats are hereby defined as 
any type of natural-occurring 
non-forest habitats in a 

Spatial scale:  

Landscape / 
Region.  

 

Temporal scale:  

medium to long 
term 
 

Decision stage:  

Selection of 
location / 
Plantation 
design / 

Guidelines to support 
adequate site 
selection and design 
of prospective 
plantations based on 
potential contribution 
to the fragmentation 
of non-forest habitats 
at the landscape and 
regional scales. 
 

Guidelines to 
prioritise the 
conservation of areas 
of non-forest habitats 

A clear and operational 
definition of landscape 
in conservation terms, 
as well as clear 
guidance to define 
regional boundaries in 
assessments. 
 

Methodological 
guidance to identify 
areas with natural non-
forest habitats at the 
landscape or regional 
scales and prioritise 
their conservation, 
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landscape or region, which 
includes grasslands, 
shrublands, mangroves, 
wetlands, etc. Important 
elements to take into account 
when addressing the 
fragmentation of these 
habitats include patch size, 
edge and matrix effects, as 
well as a reduction in the 
connectivity of non-forest 
habitats.  

Operational 
phase.  

according to their 
size, quality, and 
connectedness, 
taking into account 
the landscape and 
regional context (i.e. 
small areas may be 
of high conservation 
priority in highly 
modified landscapes). 

according to attributes 
like patch size, the 
occurrence of edge 
effects, and 
connectedness in the 
landscape.  
 

Methodological 
guidance to identify the 
potential contribution 
of coffee fragmentation 
at the landscape or 
regional scales, based 
on the information 
derived from the points 
above. 

Indirect  

land-use 
changes 

Conversion 
of areas 
used for 
traditional 
agriculture 
or forestry 
systems 

We evaluate to what extent 
sustainability tools and 
initiatives in the coffee 
industry require producers to 
avoid impacts, such as 
conversion or restricted 
access to lands where local 
communities practice 
traditional land-uses that are 
critical for their livelihoods 
(e.g., shifting cultivation, 
subsistence farming, and 
forests used for harvesting 
construction material). 
Impacts on these areas may 

Spatial scale:  

Landscape.  
 

Temporal scale:  

short to medium 
term 
 

Decision stage:  

Selection of 
location / 
Plantation 
design.  

Guidelines to support 
adequate site 
selection and design 
of prospective 
plantations that 
prevent impacts (e.g., 
conversion, restricted 
access) on important 
areas for traditional 
land-uses of local 
communities. 

Methodological 
guidance to identify 
areas where local 
communities practice 
traditional land-uses 
(e.g., shifting 
cultivation, subsistence 
farming, the harvest of 
forest materials). 
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result in the displacement of 
traditional land-uses to 
undisturbed areas in the 
landscape or region. 

Conversion 
of key 
agricultural 
land for 
food 
security at 
the regional 
scale 

We evaluate to what extent 
sustainability tools and 
initiatives in the coffee 
industry require producers to 
avoid conversion on important 
agricultural land for food 
production at the regional 
scale when selecting a 
location and deciding on the 
scale and design of their 
coffee operations. Important 
agricultural land for food 
production is hereby defined 
as areas that are key for the 
production of any food that 
constitutes a dominant portion 
of the standard diet of local 
communities in a landscape or 
region (e.g., staple foods such 
as rice, maize or cassava, or 
other food items such as 
meat). Conversion on these 
areas may result in the 
displacement of agricultural 
land-uses to undisturbed 
areas inside and outside the 
region. 

Spatial scale:  

Region.  

 

Temporal scale:  

short to medium 
term 

 

Decision stage: 
Selection of 
location / 
Plantation 
design.  

Guidelines to support 
adequate site 
selection and design 
of prospective 
plantations that 
prevent the 
conversion of key 
areas for food 
security at the 
regional scale. 

Methodological 
guidance to identify 
key areas for food 
security at the regional 
scale, assess the risk 
of displacement and 
prioritise their 
protection accordingly. 
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Conversion 
of land 
where 
commodity 
products of 
high 
demand are 
grown 

We evaluate to what extent 
sustainability tools and 
initiatives in the coffee 
industry require producers to 
consider when selecting a 
location and deciding on the 
scale and design of their 
coffee operations, avoiding 
the conversion of agricultural 
or forestry land where 
products of high international 
or national demand are grown 
(e.g., commodity crops, timber 
plantations). 

Spatial scale:  

Landscape / 
Region.  
 

Temporal scale:  

short to medium 
term 
 

Decision stage: 

Selection of 
location / 
Plantation 
design.  

Guidelines to support 
adequate site 
selection and design 
of prospective 
plantations that 
prevent the 
conversion of 
important areas for 
high-demand 
products. 

Methodological 
guidance to identify 
areas where high-
demand products are 
grown, understand the 
impact of conversion of 
such areas in market 
demand and assess 
the risk of 
displacement. 
 

Methodological 
guidance to account 
for historic and future 
land-use trajectories of 
agricultural or forestry 
industries. 

Indirect 
population 
pressures 

Rapid 
increase in 
human 
population 
(e.g., 
through 
labour in-
migration) 

We evaluate to what extent 
sustainability tools and 
initiatives in the coffee 
industry require producers to 
consider and mitigate impacts 
resulting from potential rapid 
population changes due to 
labour in-migration when 
selecting a location and 
deciding on the scale and 
design of their coffee 
operations. Migrant 
communities and rapid labour 
inflow can potentially result in 

Spatial scale:  

Landscape.  

 

Temporal scale:  

short to long 
term 
 

Decision stage:  

Selection of 
location / 
Plantation 

Guidelines to support 
adequate site 
selection and design 
of prospective 
plantations that 
consider and 
anticipate potential 
impacts from 
population inflows 
connected to coffee 
development. 

Methodological 
guidance to identify 
potential impacts from 
population inflows 
connected to coffee 
development. 
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higher impacts on the 
environment due to higher 
demand of natural resources 
such as material construction, 
land for food production, or 
food resources (e.g., fish, 
bush meat, etc.). 

design / 
Operational 
phase.  

Increase of 
impacts 
from the 
developme
nt of 
transportati
on 
infrastructur
e 

We evaluate to what extent 
sustainability tools and 
initiatives in the coffee 
industry require producers to 
consider and mitigate impacts 
resulting from the 
development of infrastructure 
to support production activities 
when selecting a location and 
deciding on the scale and 
design of their coffee 
operations. The development 
of infrastructure to support 
production activities, and in 
particular, roads, can result in 
further impacts such as 
habitat loss, fragmentation, 
and increase in biodiversity 
exploitation, because it 
facilitates legal and illegal land 
colonization, land speculation, 
deforestation, fires, and 
overhunting.  

Spatial scale:  

Landscape / 
Region.  
 

Temporal scale:  

short to long 
term 
 

Decision stage:  

Selection of 
location / 
Plantation 
design / 
Operational 
phase.  

Guidelines to support 
adequate site 
selection and design 
of prospective 
plantations that 
consider and 
anticipate potential 
impacts (e.g., habitat 
loss, fragmentation, 
etc.) from the 
development of 
transportation 
infrastructure 
associated with 
coffee operations. 

Methodological 
guidance to identify 
and quantify potential 
impacts (e.g., habitat 
loss, fragmentation, 
etc.) from the 
development of 
transportation 
infrastructure 
associated with coffee 
operations. 
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Increase in 
biodiversity 
exploitation 
and wildlife 
conflicts 

We evaluate to what extent 
sustainability tools and 
initiatives in the coffee 
industry require producers to 
anticipate how their 
development may exacerbate 
biodiversity exploitation 
pressures or wildlife-human 
conflicts when selecting a 
location and deciding on the 
scale and design of their 
coffee operations. Addressing 
this process implies, i) to 
adequately select and design 
plantations in regions with a 
high risk of unsustainable 
biodiversity exploitation (e.g., 
overhunting, poaching), ii) to 
anticipate how changes in the 
landscape may result in 
wildlife conflicts (e.g., 
insufficient resource and 
habitat availability in the 
landscape, or lack of 
adequate corridors or other 
landscape elements to 
facilitate species mobility), and 
iii) to create management 
plans to mitigate these 
processes. 

Spatial scale:  

Landscape.  
 

Temporal scale: 

short to long 
term 
 

Decision stage:  

Selection of 
location / 
Plantation 
design / 
Operational 
phase.  

Guidelines to support 
adequate site 
selection and design 
of prospective 
plantations that 
anticipate and 
mitigate potential 
impacts related to 
unsustainable 
biodiversity 
exploitation (e.g., 
overhunting, 
poaching) and wildlife 
conflict (e.g., 
insufficient resource 
and habitat 
availability in the 
landscape), which 
may be exacerbated 
by coffee 
development 
 

Guidelines to protect 
and minimise the 
exploitation of flora 
and fauna during 
coffee production and 
processing (e.g., 
prohibitions on 
hunting and collection 
of forest products, 

Identification of 
species vulnerable to 
biodiversity 
exploitation and wildlife 
conflicts. 
 

Identification of areas 
where sustainable 
biodiversity 
exploitation can be 
permitted (e.g., for 
customary uses) 
 

Methodological 
guidance to identify 
and quantify potential 
impacts related to 
unsustainable 
biodiversity 
exploitation (e.g., 
overhunting, poaching) 
and wildlife conflict 
(e.g., insufficient 
resource and habitat 
availability in the 
landscape), which may 
be exacerbated by 
coffee development. 
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restrictions on the 
use of animals for 
processing of coffee, 
proper training, 
management and 
signage of restricted 
areas/species). 

Alteration of 
ecosystems 
processes 

Alteration of 
soil and 
nutrient 
dynamics 

We evaluate to what extent 
sustainability tools and 
initiatives in the coffee 
industry require producers to 
consider and address their 
potential contribution to 
negative alterations to soil 
integrity and nutrient dynamics 
within the plantation and its 
immediate surroundings when 
selecting a location and 
deciding on the scale and 
design of their coffee 
operations. Important aspects 
to understand the effects of 
the establishment of coffee 
plantations in soil integrity and 
nutrient dynamics include soil 
formation, erosion, 
sedimentation, subsidence, 
acidification, and redistribution 
of soil carbon and nutrients 
(e.g., through leaching and 
runoff). Please note that this 
process excludes protection of 

Spatial scale:  

Plantation / 
Landscape.  
 

Temporal scale:  

short to long 
term 
 

Decision stage: 

Selection of 
location / 
Plantation 
design / 
Operational 
phase.  

Guidelines to support 
adequate site 
selection of 
prospective 
plantations that 
considers the 
potential contribution 
to negative effects 
such as erosion, 
sedimentation, 
subsidence, 
acidification, and 
redistribution of soil 
carbon and nutrients 
(e.g., through 
leaching and runoff). 
 

Guidelines to support 
adequate plantation 
design to reduce 
potential negative 
effects such as 
erosion, 
sedimentation, 

Guidance for the 
identification of fragile 
and vulnerable soil 
types. 
 

Guidance to model 
changes to soil 
dynamics in the 
landscape resulting 
from coffee 
development, through 
processes like erosion, 
sedimentation, 
subsidence, 
acidification, and 
redistribution of soil 
carbon and nutrients 
(e.g., through leaching 
and runoff). 
 

Guidance to assess 
erosion, 
sedimentation, runoff 
and leaching risks in 
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organic soils (e.g., peatlands), 
as well as the management of 
waste and pollution (e.g., 
pesticide and fertilizer 
application), as these aspects 
are considered elsewhere. 

subsidence, 
acidification, and 
redistribution of soil 
carbon and nutrients 
(e.g., through 
leaching and runoff). 

the landscape from 
coffee operations. 
Guidance should 
include analysis of 
synergistic effects on 
soils from both coffee 
and other land uses in 
the area. 

Alteration of 
hydrological 
processes 

We evaluate to what extent 
sustainability tools and 
initiatives in the coffee 
industry require producers to 
consider and address their 
potential contribution to 
negative alterations to 
hydrological processes in the 
landscape when selecting a 
location and deciding on the 
scale and design of their 
coffee operations. 
Hydrological processes refer 
to water regulation and supply 
dynamics, i.e. the amount, 
timing and quality of water 
stored in and flowing through 
and out of the landscape. 
Important elements to 
understand the effects of the 
establishment of coffee 
plantations in hydrological 
processes include changes in 
water storage, water 

Spatial scale:  

Landscape.  
 

Temporal scale:  

short to long 
term 
 

Decision stage:  

Selection of 
location / 
Plantation 
design / 
Operational 
phase.  

Guidelines to support 
adequate site 
selection of 
prospective 
plantations that 
considers the 
potential contribution 
to alteration of 
hydrological 
processes in the 
landscape 
 

Guidelines to support 
adequate plantation 
design to reduce 
potential negative 
effects on 
hydrological 
processes in the 
landscape 
 

Identification and 
protection of specific 

Guidance to model 
and identify impacts to 
hydrological processes 
in the landscape 
resulting from coffee 
operations due to 
changes in water 
storage, water 
infiltration, water yield, 
and water quality. 
Guidance should 
include analysis of 
synergistic effects on 
these processes from 
both coffee and other 
land uses in the area. 
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infiltration, water yield, and 
water quality, as well as the 
synergistic effects of coffee 
cultivation with other land-
uses present in the landscape. 

habitats and areas 
important for the 
maintenance of 
hydrological 
processes (e.g., 
seasonally flooded 
forests, wetlands). 

Alteration of 
local and 
regional 
climate 
regulation 
processes 

We evaluate to what extent 
sustainability tools and 
initiatives in the coffee 
industry require producers to 
account for their potential 
contribution to negative 
alterations to biogeochemical 
and biophysical processes 
that regulate local and 
regional climate when 
selecting a location and 
deciding on the scale and 
design of their coffee 
operations.  Important 
elements to understand the 
effects of the establishment of 
coffee plantations in 
processes regulating local and 
regional climates include 
changes in energy and 
radiation fluxes, land surface 
reflectance (albedo), water 
regulation mechanisms and 
leaf area index, which directly 
impact landscape-level 

Spatial scale:  

Landscape / 
Region.  
 

Temporal scale:  

short to long 
term 
 

Decision stage:  

Selection of 
location / 
Plantation 
design.  

Guidelines to support 
adequate site 
selection of 
prospective 
plantations that 
considers the 
potential contribution 
to alteration of 
processes regulating 
local and regional 
climates. 
 

Guidelines to support 
adequate plantation 
design to reduce 
potential negative 
effects on processes 
regulating local and 
regional climates. 

Guidance to model 
and identify potential 
climatic impacts (e.g., 
landscape-level 
evapotranspiration, 
rainfall patterns, the 
intensity and duration 
of extreme seasonal 
events) in the 
landscape from coffee 
operations due to 
changes in energy and 
radiation fluxes, land 
surface reflectance 
(albedo), water 
regulation mechanisms 
and leaf area index. 
Guidance should 
include analysis of 
synergistic effects on 
the climate from both 
coffee and other land 
uses in the landscape. 
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evapotranspiration, rainfall 
patterns, as well as the 
intensity and duration of 
extreme seasonal events. 

Alteration of 
natural 
disturbance 
regimes 

We evaluate to what extent 
sustainability tools and 
initiatives in the coffee 
industry require producers to 
consider and mitigate their 
potential contribution to 
negative alterations of natural 
disturbance regimes at the 
landscape and regional levels 
when selecting a location and 
deciding on the scale and 
design of their coffee 
operations. Disturbances are 
hereby defined as episodic 
events that result in sustain 
disruption of an ecosystem's 
structure and function, 
generally with effects that last 
for an extended time. For this 
evaluation, we considered 
only physical disturbances 
(i.e. fire, flood, drought, 
landslides). Anthropogenic 
disturbances (e.g., chemical 
pollution, drainage of 
wetlands) and biogenic 
disturbances (e.g., 
colonization by herbivorous 

Spatial scale:  

Landscape / 
Region.  
 

Temporal scale: 

short to long 
term 
 

Decision stage:  

Selection of 
location / 
Plantation 
design / 
Operational 
phase.  

Guidelines to support 
adequate site 
selection of 
prospective 
plantations that 
considers the 
vulnerability of 
ecosystems to 
negative alterations 
of disturbance 
regimes at the 
landscape and 
regional levels (e.g., 
guidelines to avoid 
development in high-
risk wildfire-prone 
areas). 
 

Guidelines to support 
adequate site 
selection of 
prospective 
plantations that 
considers the 
contribution of coffee 
development to an 
increase in the risk of 

Methodological 
guidance to model and 
identify disturbance 
regimes in the 
landscape, as well as 
the potential impact of 
coffee operations in 
these regimes. 
Guidance should 
include analysis of 
synergistic effects on 
disturbance regimes 
from both coffee and 
other land uses in the 
area. 
 

Methodological 
guidance to identify 
areas where coffee 
development can 
increase the risk of 
and vulnerability to 
disturbance events 
(e.g., planting in steep 
slopes, seasonally 
flooded areas, fire-
prone areas). 
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insects, the spread of invasive 
species) are considered 
elsewhere (e.g., drainage of 
wetlands is considered within 
alteration of hydrological 
processes). Alteration to 
disturbance regimes refers to 
the increase or decrease of 
the frequency, timing, and 
intensity of disturbance events 
in the landscape. 

and vulnerability to 
negative alterations 
of disturbance 
regimes at the 
landscape and 
regional levels (e.g., 
avoid high-risk 
wildfire-prone areas). 
 

Guidelines to support 
adequate plantation 
design and 
management to 
reduce potential 
negative effects on 
natural disturbance 
regimes at the 
landscape and 
regional levels (e.g., 
avoiding the use of 
fire in land 
preparation). 

Alteration of 
ecological 
processes 
(e.g., 
primary 
productivity, 
habitat 
regeneratio

We evaluate to what extent 
sustainability tools and 
initiatives in the coffee 
industry require producers to 
consider and manage 
potential impacts to the 
ecological processes that 
underpin vegetation dynamics 
when selecting a location and 

Spatial scale:  

Landscape.  
 

Temporal scale:  

short to long 
term 
 

Guidelines to support 
adequate site 
selection of 
prospective 
plantations that 
considers the 
potential impacts to 
ecological processes 
that underpin 

Methodological 
guidance to model and 
identify potential 
impacts on vegetation 
dynamics in the 
landscape from coffee 
operations due to 
changes in processes 
such as regeneration, 
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n, 
pollination) 

deciding on the scale and 
design of their coffee 
operations.  The ecological 
processes hereby considered 
are those related to 
regeneration processes (e.g., 
seed production, seedling 
recruitment) and biotic 
interactions (e.g., pollination, 
seed dispersal), which 
determine the direction and 
rate of vegetation community 
trajectories. Addressing 
habitat connectivity (important 
for seed dispersal) is 
evaluated as a separate 
aspect of fragmentation as a 
mechanism of biodiversity 
change. 

Decision stage: 
Selection of 
location / 
Plantation 
design / 
Operational 
phase.  

vegetation dynamics 
in the landscape, in 
particular, 
regeneration, 
pollination, and seed 
dispersal. 
 

Guidelines to support 
adequate plantation 
design to reduce 
potential negative 
effects on ecological 
processes that 
underpin vegetation 
dynamics in the 
landscape, in 
particular, 
regeneration, 
pollination, and seed 
dispersal. 

pollination, and seed 
dispersal. 

Pollution Increase in 
pollution of 
soils, air, 
and 
waterbodies 

We evaluate to what extent 
sustainability tools and 
initiatives in the coffee 
industry require producers to 
manage and reduce impacts 
in the landscape resulting 
from the pollution of soil, air 
and water bodies. This 
process includes i) pollution 
from fertilizers and pesticides, 
ii) greenhouse emissions from 

Spatial scale:  

Plantation / 
Landscape.  
 

Temporal scale:  

short to long 
term 
 

Decision stage:  

Guidelines towards 
the adequate 
management of 
waste, as well as the 
management and 
control of pollutants in 
soil, air and water in 
the landscape, during 
the operational phase 
of coffee plantations. 
This includes the 

Methodological 
guidance to identify 
and measure potential 
pollutants, as well as 
harmful pollution 
levels, originating from 
operations within the 
plantation. 
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activities within the plantation 
(i.e. we do not include 
emissions resulting from land 
clearance), iii) inadequate 
management of effluents, iv) 
eutrophication of water 
bodies, and v) inadequate 
waste management. 

 

 

Operational 
phase.  

establishment of clear 
indicators and 
pollution thresholds. 

External drivers Increase in 
vulnerability 
to global 
climate 
change 

We evaluate to what extent 
sustainability tools and 
initiatives in the coffee 
industry consider the long-
term synergistic effects of 
coffee development and 
climate change on biodiversity 
persistence at the landscape 
and regional level; and 
whether they provide a 
framework that guides 
producers decisions to 
address these effects (e.g., by 
avoiding the conversion of 
ecological refugia) when 
selecting a location and 
deciding on the scale and 
design of their coffee 
operations. Considering these 
effects includes i) 
understanding how global 

Spatial scale:  

Landscape / 
Region.  
 

Temporal scale:  

medium to long 
term 
 

Decision stage:  

Selection of 
location / 
Plantation 
design.  

Guidelines to support 
adequate site 
selection and design 
of prospective 
plantations that 
considers projected 
effects on local 
climatic patterns 
resulting from climate 
change, and the 
potential synergistic 
effects of coffee 
development in these 
processes. 
 

Guidelines that 
prioritise the 
conservation of 
elements in the 
landscape and 

Methodological 
guidance to model and 
identify synergistic 
long-term effects from 
coffee development 
and projected climate 
change at the 
landscape and 
regional scales. 
 

Methodological 
guidance to identify 
elements in the 
landscape and regions 
that are important for 
the adaptive capacity 
of species and 
ecosystems to climate 
change, in particular, 
ecological refugia and 
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climate change is expected to 
affect local climatic patterns, 
ii) understanding how coffee 
development can exacerbate 
these trends, and iii) the 
identification elements in the 
landscape and regions that 
are important for the adaptive 
capacity of species and 
ecosystems to climate change 
(e.g., potential ecological and 
evolutionary refugia, regional 
ecosystem and habitat 
connectivity). 

regions that are 
important for the 
adaptive capacity of 
species and 
ecosystems to 
climate change, in 
particular, potential 
ecological and 
evolutionary refugia 
and regional 
ecosystem and 
habitat connectivity. 

regional ecosystem 
and habitat 
connectivity. 

Introduction 
of invasive 
species, 
pests, and 
diseases 

We evaluate to what extent 
sustainability tools and 
initiatives in the coffee 
industry require producers to 
manage and reduce impacts 
resulting from the introduction 
of invasive species, pests, and 
diseases. 

Spatial scale:  
Landscape.  
 
Temporal scale:  
medium to long 
term 

 
Decision stage:  
Operational 
phase 

Guidelines towards 
the management and 
reduction of impacts 
in the landscape 
resulting from the 
introduction of 
invasive species, 
pests, and diseases. 

Methodological 
guidance to identify 
and measure potential 
impacts in the 
landscape resulting 
from the introduction of 
invasive species, 
pests, and diseases. 
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B. Supplementary Material 2.2. Official documentation for each of the 

eleven sustainability standards within the coffee industry assessed 

Sustainability 
standard 

Logo Type Proponent Document base 

Australian 
Certified 
Organic  
(ACO) 

 

Voluntary 
Certification 
Standard 

Australian 
Organic Ltd 
http://austorga
nic.com/ 

1) Australian Certified 
Organic Standard 2016 
V.4  
ACOS_2016_v4.pdf 
Downloaded on the 29th 
January 2018 from 
http://austorganic.com/con
sumers/australian-certified-
organic-standard2/ 

Baseline 
Common Code 
(4C) 

 

Voluntary 
Verification 
Standard 

Global Coffee 
Platform  
http://www.glo
balcoffeeplatfo
rm.org/ 

1) BASELINE COMMON 
CODE 2016  
GCP_Doc_01_Baseline 
Common Code_v2.1_en  
Downloaded on the 19th 
January from 
http://www.globalcoffeeplat
form.org/resources/gcp-
baseline-common-code 

Bird Friendly 

 

Voluntary 
Certification 
Standard 

Smithsonian 
Migratory Bird 
Centre  
https://national
zoo.si.edu/mig
ratory-
birds/bird-
friendly-coffee 

1) 
https://nationalzoo.si.edu/
migratory-birds/bird-
friendly-farm-criteria 
 

C.A.F.E 
Practices 
(Starbucks) 

 

Private 
Verification 
Standard 

Starbuck 
Coffee 
Company in 
partnership 
with 
Conservation 
International 
 
 
 
 
 
 
 
 

1) C.A.F.E. Practices 
Generic Scorecard 
January 2016 Version 3.4  
Acquired via email on the 
30th January 2018 from 
Lorena Bustos, Manager 
Sustainable Coffee 
Markets at Conservation 
International 
2) 
https://www.scsglobalservi
ces.com/starbucks-cafe-
practices 

Enveritas' 
Sustainability 
Standards for 

 
Voluntary 
Verification 
Standard 

Enveritas. 100 
Park Avenue 
New York City 

1) SustainabilityStandards 
for Coffee Producers 

http://austorganic.com/
http://austorganic.com/
http://austorganic.com/consumers/australian-certified-organic-standard2/
http://austorganic.com/consumers/australian-certified-organic-standard2/
http://austorganic.com/consumers/australian-certified-organic-standard2/
http://www.globalcoffeeplatform.org/
http://www.globalcoffeeplatform.org/
http://www.globalcoffeeplatform.org/
http://www.globalcoffeeplatform.org/resources/gcp-baseline-common-code
http://www.globalcoffeeplatform.org/resources/gcp-baseline-common-code
http://www.globalcoffeeplatform.org/resources/gcp-baseline-common-code
https://nationalzoo.si.edu/migratory-birds/bird-friendly-coffee
https://nationalzoo.si.edu/migratory-birds/bird-friendly-coffee
https://nationalzoo.si.edu/migratory-birds/bird-friendly-coffee
https://nationalzoo.si.edu/migratory-birds/bird-friendly-coffee
https://nationalzoo.si.edu/migratory-birds/bird-friendly-coffee
https://nationalzoo.si.edu/migratory-birds/bird-friendly-farm-criteria
https://nationalzoo.si.edu/migratory-birds/bird-friendly-farm-criteria
https://nationalzoo.si.edu/migratory-birds/bird-friendly-farm-criteria
https://www.scsglobalservices.com/starbucks-cafe-practices
https://www.scsglobalservices.com/starbucks-cafe-practices
https://www.scsglobalservices.com/starbucks-cafe-practices
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Coffee 
Producers 

New York 
10017 United 
States of 
America 

(Version 1.0 2017 
Enveritas).  
Acquired via email on the 
15th May 2018 from 
LuShuang Xu, Project 
manager at Enveritas 

Fairtrade 
 

 

Voluntary 
Certification 
Standard 

Fairtrade 
International  
https://www.fai
rtrade.net/ 
 

1) Fairtrade Standard for 
small-scale producer 
organizations. V2.3 
(03/04/2019)  
2) Fairtrade Standard for 
Small-scale Producer 
Organizations 
(03.04.2019_v2.3) 
Interpretation Notes 
3) Fairtrade standard for 
Small-Scale Producer 
Organizations v2.0 
Requirements overview 
4) At a glance: Revised 
Fairtrade Standard for 
Small-Scale Producer 
Organizations 
5) Fairtrade Standard for 
Small –scale Producer 
Organizations Main 
Changes June 2020 
6) Fairtrade Standard for 
Coffee for Small Producer 
Organizations and Traders 
Current version: 
01.04.2011_v.1.4  
7) Hazardous Materials 
List Version: 1.12.2016 v 
1.3. All downloaded on the 
30th July 2020 from 
https://www.fairtrade.net/st
andard/spo 

International 
Federation of 
Organic 
Agricultural 
Movements 
(IFOAM) 

 

Voluntary 
Certification 
Standard 

International 
Federation of 
Organic 
Agricultural 
Movements  
https://www.ifo
am.bio/ 

1) The IFOAM NORMS for 
Organic Production and 
Processing Version 2014 
© IFOAM-Organics 
International, June 2017 
(Edited version of the 
IFOAM Norms 2014) 
Downloaded on the 29th 
January 2018 from 
https://www.ifoam.bio/en/if
oam-standard 

https://www.fairtrade.net/
https://www.fairtrade.net/
https://www.fairtrade.net/standard/spo
https://www.fairtrade.net/standard/spo
https://www.ifoam.bio/
https://www.ifoam.bio/
https://www.ifoam.bio/en/ifoam-standard
https://www.ifoam.bio/en/ifoam-standard
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Nespresso's 
AAA 
Sustainable 
Quality 
Program 

 

Private 
Verification 
Standard 

Nespresso in 
partnership 
with Rainforest 
Alliance  

1) TASQ™ - CORE 
MODULE, THE TOOL 
FOR THE ASSESSMENT 
OF SUSTAINABLE 
QUALITY 2016 
downloaded 13 July 2020 
from https://www.nestle-
nespresso.com/asset-
library/Documents/Nespres
so-AAA-TASQ-2016.pdf 

Principles & 
Practices for 
Sustainable 
Green Coffee 
Production 

 

Voluntary 
Verification 
Standard 

Sustainable 
Agriculture 
Initiative 
Platform 
Coffee 
Working Group 

1) Principles & Practices 
for Sustainable Green 
Coffee Production (version 
2009) 
Acquired via email on the 
30th January 2018 from 
Lorena Bustos, Manager 
Sustainable Coffee 
Markets at Conservation 
International 

Rainforest 
Alliance  

 

Voluntary 
Certification 
Standard 

Rainforest 
Alliance  
https://www.rai
nforest-
alliance.org/ 

1) Rainforest Alliance 
Sustainable Agriculture 
Standard Farm 
Requirements June 2020 
Version 1  
(including affiliated 
annexes 1-12) 
Downloaded 13 July 2020 
from 
https://www.rainforest-
alliance.org/business/reso
urce-item/2020-
sustainable-agriculture-
standard-farm-
requirements/ 

UTZ Certified 

 

Voluntary 
Certification 
Standard 

UTZ  
https://utz.org/ 
 

1) UTZ Core Code 
Individual version 1.1 
(2015) 
2) UTZ Coffee Module 
version 1.1 (2015) 
Both downloaded on the 
19th January 2018 from 
https://utz.org/resource-
library/ 

https://www.nestle-nespresso.com/asset-library/Documents/Nespresso-AAA-TASQ-2016.pdf
https://www.nestle-nespresso.com/asset-library/Documents/Nespresso-AAA-TASQ-2016.pdf
https://www.nestle-nespresso.com/asset-library/Documents/Nespresso-AAA-TASQ-2016.pdf
https://www.nestle-nespresso.com/asset-library/Documents/Nespresso-AAA-TASQ-2016.pdf
https://www.rainforest-alliance.org/
https://www.rainforest-alliance.org/
https://www.rainforest-alliance.org/
https://www.rainforest-alliance.org/business/resource-item/2020-sustainable-agriculture-standard-farm-requirements/
https://www.rainforest-alliance.org/business/resource-item/2020-sustainable-agriculture-standard-farm-requirements/
https://www.rainforest-alliance.org/business/resource-item/2020-sustainable-agriculture-standard-farm-requirements/
https://www.rainforest-alliance.org/business/resource-item/2020-sustainable-agriculture-standard-farm-requirements/
https://www.rainforest-alliance.org/business/resource-item/2020-sustainable-agriculture-standard-farm-requirements/
https://www.rainforest-alliance.org/business/resource-item/2020-sustainable-agriculture-standard-farm-requirements/
https://utz.org/
https://utz.org/resource-library/
https://utz.org/resource-library/
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C. Supplementary Material 2.3. Example assessment  

To help the reader understand our programme theory evaluation methods, we 

present here an assessment from one standard (UTZ) for one threat process 

(Increase in biodiversity exploitation and wildlife conflicts). The complete 

assessments for all standards and threat processes can be requested from the 

corresponding author. 

Standard: UTZ 

Threat: Indirect population pressures  

Process: Increase in biodiversity exploitation and wildlife conflicts 

Assessment description and scale (EC1):  

We evaluate to what extent sustainability tools and standards in the coffee industry 

require producers to anticipate how their development may exacerbate biodiversity 

exploitation pressures or human-wildlife conflicts when selecting a location and 

deciding on the scale and design of their coffee operations. Addressing this process 

implies: 

I. To adequately select and design plantations in regions with a high risk of 

unsustainable biodiversity exploitation (e.g., overhunting, poaching),  

II. To anticipate how changes in the landscape may result in wildlife conflicts 

(e.g., insufficient resource and habitat availability in the landscape, or lack of 

adequate corridors or other landscape elements to facilitate species mobility), 

and  

III. To create management plans to mitigate these processes. 

Spatial scale: Landscape.  

Temporal scale: short to long term 

Decision stage: Selection of location / Plantation design / Operational phase. 

Key decision guidelines (EC2): 

• Guidelines to support adequate site selection and design of prospective 

plantations that anticipate and mitigate potential impacts related to 

unsustainable biodiversity exploitation (e.g., overhunting, poaching) and 

wildlife conflict (e.g., insufficient resource and habitat availability in the 

landscape), which may be exacerbated by coffee development 

• Guidelines to protect and minimise the exploitation of flora and fauna during 

coffee production and processing (e.g., prohibitions on hunting and collection 

of forest products, restrictions on the use of animals for processing of coffee, 

proper training, management and signage of restricted areas/species). 

Key methodological elements (EC3): 

• Identification of species vulnerable to biodiversity exploitation and wildlife 

conflicts. 

• Identification of areas where sustainable biodiversity exploitation can be 

permitted (e.g., for customary uses) 

• Methodological guidance to identify and quantify potential impacts related to 

unsustainable biodiversity exploitation (e.g., overhunting, poaching) and 
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wildlife conflict (e.g., insufficient resource and habitat availability in the 

landscape), which may be exacerbated by coffee development. 

Summary: 

Evaluation Criterion EC1 - Does the initiative require producers to consider this 

process in their decisions?  

INCLUDED. The UTZ core code protects threatened species from the second year 

of certification: "Threatened and endangered species in the production area are 

identified and protected. Hunting, trafficking, or commercial collection of such 

species does not occur". The code makes useful reference to local laws, IUCN red 

list and CITES to help identify and manage such species. There is also specific 

protection of animals used for the processing of coffee within the coffee module, 

offering added protection against their exploitation. However, there are no 

requirements for initial site selection to consider an increase in biodiversity 

exploitation and wildlife conflicts explicitly. Therefore, this process would be better 

addressed with guidance for site selection of future coffee developments. 

Nevertheless, these standards include policies to prohibit biodiversity exploitation 

during coffee operations. 

  

Evaluation Criterion EC2 - Does the initiative provide decision guidelines (e.g., 

thresholds, safeguards, regulations, etc.) to address this process? 

PARTIALLY INCLUDED. The UTZ core code explicitly prohibits the hunting, 

trafficking and commercial collection of threatened and endangered species, while 

also having specific guidelines restricting exploitation of animals for processing of 

coffee beans and how to phase out their use if currently used. However, there are 

no guidelines on how to sustainably collect wildlife products or restrictions on 

species not listed as endangered or threatened by the IUCN, CITES, or local 

authorities. There are also no guidelines on how to consider and mitigate conflicts 

during the site selection stage of development. Therefore, this standard only partially 

includes decision guidelines to address this threat process. 

 

Evaluation Criterion EC3 - Does the initiative provide supporting guidance to 

inform decision making when addressing this process (e.g., forest definitions, 

mapping protocols, data sources, impact assessments, etc.)? 

PARTIALLY INCLUDED. The UTZ core code makes useful reference to the IUCN 

red list, CITES, as well as national laws to help identify threatened and endangered 

species. Along with the proper training that is required for management and 

permanent workers, this shows some guidance to identify and protect these species. 

However, there is no guidance on how to identify and use areas for sustainable 

harvest and collection of wildlife species. Together, this would allow partial 

alleviation from potential conflicts, but until then this standard only provides partial 

supporting guidance materials and methodologies for informed decision-making to 

address this threat process. 
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D. Supplementary Material 2.4. Overall scores for all underlying threat processes and evaluation criteria 

Threats are ranked in the same order as Table 2.2. The length of bars is proportional to 100% and represent the proportion of eleven 

assessed standards which included, partially included, or did not or only minimally included relevant policies, guidelines, and 

methodologies to address each underlying threat processes. 
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E. Supplementary Material 3.1. Complete questionnaire tool used in 

chapter 3 

INVITATION TO PARTICIPATE IN A RESEARCH PROJECT 

You are invited to participate in a research project being conducted by RMIT 
University. Please read this sheet carefully and be confident that you understand its 
contents before deciding whether to participate. If you have any questions about the 
project, please ask one of the investigators. 

PARTICIPANT INFORMATION 

Project Title: Coffee consumption in Melbourne 

You are invited to participate in a survey about coffee consumption. The survey will 
ask you questions about your own coffee consumption, your perceptions of different 
coffee products, sustainability attributes of coffee. You will also be prompted to answer 
questions related to how you feel about the environment in addition to basic 
demographic questions. The RMIT Human Research Ethics Committee has approved 
this project, see details below. 

If I agree to participate, what will I be required to do?  

The survey should take between 15 to 20 minutes. We do not ask for any identifying 
information (you do not need to give us your name and email address!). We will ask 
for basic, non-identifying demographic information (e.g. age and gender). The survey 
itself asks you to answer questions related to your consumption of coffee and types of 
coffee products. 

What will happen to the information I provide? 

Responses will be collated and stored in a spreadsheet as group data, then subjected 
to analyses. Results may be published in academic journals and presented at 
academic conferences. Only summary information will be disseminated. Again, no 
identifying information will be collected as part of the survey. Once we have completed 
our data collection and analysis, we will import the data we collect to the RMIT server 
where it will be stored securely for five (5) years. 

This study is funded by Zoos Victoria and RMIT University. If you have any concerns 
about your participation in this project, which you do not wish to discuss with the 
researchers, then you can contact the Research Ethics Co-ordinator, Research 
Integrity, Governance and Systems, RMIT University, GPO Box 2476, VIC  3001. Tel: 
(03) 9925 2251 or email human.ethics@rmit.edu.au 

Your consent to participate in this research is indicated by the completion and 
submission of the attached survey. Please indicate whether you agree to the following: 
1. I am over 18 years of age; and 2. I agree to participate in the research project as 
described. 

• I agree 

• I decline 

mailto:human.ethics@rmit.edu.au
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This survey pertains to coffee consumption. Have you had a cup of coffee in the last 
week? 

• Yes 

• No 

• Unsure 

 

Thank you for agreeing to participate in this survey. The first set of questions will ask 
you a few demographic questions. 

Please select your post code from the drop-down menu. 

• (drop down list of Melbourne postcode and an option for “My post code is not 
listed”) 

 

Please indicate your age group: 

• 20 of younger 

• 21-30 

• 31-40 

• 41-50 

• 51-60 

• 61-70 

• 71 or older 

 

Please indicate your gender: 

• Male 

• Female 

• Non-binary 

• Prefer not to answer 

• Other 
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The first set of questions will ask you to reflect on different aspects of your own coffee 
consumption. 

On average, how many cups of coffee do you drink per WEEK: 

• That you make at home [I don’t, 1…20, more than 20] 

• That you make at your workplace/school  [I don’t, 1…20, more than 20] 

• That you buy from a coffee shop, café or restaurant [I don’t, 1…20, more than 
20] 

 

From where do you purchase the coffee for your home consumption? Please tick all 
that apply. 

▢ Supermarkets 

▢ Convenience stores/petrol stations 

▢ Coffee chain stores (e.g. Starbucks, Gloria Jean's) 

▢ Specialty coffee shops/ cafés 

▢ Online 

▢ Other (please specify): 

 

When you purchase coffee for home consumption, what form of coffee do you typically 
purchase? Please mark all that apply. 

▢ Instant 

▢ Whole bean to grind at home 

▢ Ground 

▢ Pre-brewed and canned and / or bottled 

▢ Pods/capsules 

▢ Other (please specify)  

 

Over the past MONTH, how often did EACH of the following product attributes 
influence your decision of which coffee products to purchase for home consumption?  

 Never Rarely Sometimes Frequently Almost every time 

Taste o  o  o  o  o  
Aroma o  o  o  o  o  
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Have enjoyed the 
product on previous 
occasions  

o  o  o  o  o  

Familiarity with the 
coffee brand  o  o  o  o  o  

Type of beans (Arabica / 
Robusta) o  o  o  o  o  

The look of the 
packaging o  o  o  o  o  

Price  o  o  o  o  o  
Convenience  o  o  o  o  o  
Advice from sales 
person/barista o  o  o  o  o  

Advice form trusted 
friends/family/colleagues o  o  o  o  o  

Brand reputation  o  o  o  o  o  
Single origin source o  o  o  o  o  
Place of origin o  o  o  o  o  
Organic o  o  o  o  o  
Environmentally friendly o  o  o  o  o  
Sustainability  o  o  o  o  o  
Fair Trade o  o  o  o  o  
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Typically, how often do visit a coffee shop, café or restaurant and drink coffee? 

• Daily 

• Several times per week  

• Once a week 

• Once a fortnight 

• Once a month 

• Less than once a month 

 

When you purchase a coffee from a coffee shop, café or restaurant, how often do you 
go to the same café/shop/restaurant? 

• Always 

• Often 

• Sometimes 

• Rarely 

• Never 

 

Over the past WEEK, did you visit any of the following national or international coffee 
chains? Please mark all that apply. 

▢ Starbucks 

▢ Gloria Jean's 

▢ Hudsons  

▢ McCafé  

▢ Other ________________________________________________ 

▢ I visited none of these in the past week   

 

Over the past WEEK, how often did EACH of the following items influence your 
decision of which coffee shop or café to purchase coffee from? 

 Never Rarely Sometimes Frequently Almost every time 

Location o  o  o  o  o  
Convenience o  o  o  o  o  
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Friend/family/work 
colleagues’ 
choice 

o  o  o  o  o  

Quality of coffee  o  o  o  o  o  
Positive previous 
experience  o  o  o  o  o  

Familiarity  o  o  o  o  o  
Value for money o  o  o  o  o  
Competitive price o  o  o  o  o  
Reputation  o  o  o  o  o  
Sells organic 
coffee o  o  o  o  o  

Sells 
environmentally-
friendly/ 
sustainable coffee  

o  o  o  o  o  

Sells Fair Trade 
coffee o  o  o  o  o  

 

The next set of questions will ask you about your awareness and understanding of the 
environmental impacts of coffee. 

 

When you think of environmentally friendly coffee, what comes to mind? 

 

Can you please describe below some of the negative impacts that you think the 
production of coffee may have on the environment? 
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Please indicate your level of agreement for each of the following statements 

 Strongly 
disagree 

Somewhat 
disagree 

Neither 
agree nor 
disagree 

Somewhat 
agree 

Strongly 
agree 

It is important to maintain 
biodiversity (nature) o  o  o  o  o  

My coffee purchasing 
behaviours (including 
purchasing coffee at a 
café or for home 
consumption) can help 
maintain biodiversity 
(nature) 

o  o  o  o  o  

 

Please indicate your level of awareness for each of the following statements. 

 Not aware 
at all 

Somewhat 
aware 

Moderately 
aware 

Aware Highly 
aware 

Coffee production can 
have a negative impact 
on biodiversity (nature) 

o  o  o  o  o  

There are different 
methods of coffee 
production that can 
cause less loss of 
biodiversity (nature) 
than other methods  

o  o  o  o  o  

 

For the purpose of this next section, when we refer to environmentally-friendly coffee 
we’d like you to think about the cultivation/production of the coffee beans. 
Environmentally friendly coffee production is not associated with reusable coffee cups 
or other sustainable activities at the point of sale or consumption.      

For the purposes of this section, environmentally-friendly coffee production:   

• Is shade grown (grown under native tree species on coffee farms) 

• Protects endangered species 

• Does not contribute to forest loss  

• Minimises water and energy use 

• Prevents soil loss and protects waterways 
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• Properly manages waste 

• Limits pesticide use in production 

 

Do you know where to find environmentally friendly coffee? 

• Yes (Please specify where:) 

• No 

• Unsure 

 

Have you ever purchased environmentally friendly coffee for home consumption? 

• Yes 

• No 

• Unsure 

 

What, if anything, prevents you from purchasing environmentally friendly coffee for 
home consumption? 

Have you ever purchased environmentally friendly coffee at a coffee shop or café? 

• Yes 

• No 

• Unsure 

 

When you purchase coffee at a coffee shop or café do you generally assume that the 
coffee provided is environmentally friendly or meets environmentally friendly 
standards? 

• Yes 

• No 

• Unsure 

• Have never thought about it 

 

Please explain below why you assume this. 

 

What prevents you from purchasing environmentally friendly coffee at a cafe? 

 



165 
 

Have you ever asked your barista if the coffee you purchase is environmentally 
friendly? 

• Yes 

• No 

 

Using the 5-point scale below, please indicate how likely you think the statement is. 

 Extremely 
unlikely 

Somewhat 
unlikely 

Neither 
likely nor 
unlikely 

Somewhat 
likely 

Extremely 
likely 

Environmentally friendly coffee 
is available at the supermarket 
you frequent the most. 

o  o  o  o  o  

Environmentally friendly coffee 
is available at the café that you 
frequent the most. 

o  o  o  o  o  

 

Using the 5-point scale below, please indicate how easy or difficult you think each 
statement is. 

 Extremely 
difficult 

Somewhat 
difficult 

Neither 
easy 
nor 
difficult 

Somewhat 
easy 

Extremely 
easy 

Finding environmentally-
friendly coffee at your 
supermarket/grocery store  

o  o  o  o  o  

Knowing if the coffee you 
purchase at a café or coffee 
shop is produced in an 
environmentally friendly way  

o  o  o  o  o  

Knowing if the coffee your 
purchase at the 
supermarket/grocery store is 
produced in an environmentally 
friendly way  

o  o  o  o  o  
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Using the 5-point scale below, please indicate your level of agreement with each 
statement regarding sustainable/ethical food certifications. 

 Strongly 
disagree 

Somewhat 
disagree 

Neither 
agree nor 
disagree 

Somewhat 
agree  

Strongly 
agree 

Sustainability/ethical 
certifications on 
food products are 
important to me  

o  o  o  o  o  

I am more likely to 
buy a coffee product 
if it has a 
sustainable/ethical 
certification logo on 
it than if it doesn’t  

o  o  o  o  o  

If a coffee product 
has a 
sustainable/ethical 
certification logo on 
it, it tells me that it 
has a smaller 
environmental/social 
impact than coffee 
products without the 
logo.  

o  o  o  o  o  

If a coffee product 
has a 
sustainable/ethical 
certification logo on 
it, it tells me that it is 
likely to taste better 
than coffee products 
without the logo 

o  o  o  o  o  
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Do you recognise the Australian Certified Organic logo above? 

• Yes 

• No 

Have you ever purchased Australian Certified Organic coffee? 

• Yes  

• No  

• Unsure  

Given what you think about the Australian Certified Organic logo please indicate the 
amount of agreement or disagreement you personally feel with each statement. 

 Strongly 
disagree  

Somewhat 
disagree 

Neither 
agree nor 
disagree 

Somewhat 
agree 

Strongly 
agree 

Australian Certified 
Organic certified coffee 
is good for wildlife 

o  o  o  o  o  

Australian Certified 
Organic certified coffee 
helps preserve 
biodiversity (nature) 

o  o  o  o  o  

For the most part, 
Australian Certified 
Organic coffee is 
premium (or high 
quality) coffee 

o  o  o  o  o  

Australian Certified 
Organic coffee 
generally tastes good 

o  o  o  o  o  

Australian Certified 
Organic coffee is sold 
at establishments that 

o  o  o  o  o  
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sell high quality coffee 
products 

Australian Certified 
Organic coffee keeps 
promises and 
commitments for 
environmental 
protection 

o  o  o  o  o  

Australian Certified 
Organic coffee 
products’ 
environmental claims 
are misleading  

o  o  o  o  o  

Australian Certified 
Organic coffee 
products have a 
reputation as being 
environmentally friendly  

o  o  o  o  o  

I look for the Australian 
Certified Organic logo 
when purchasing 
coffee 

o  o  o  o  o  

 

Do you recognise the Fairtrade logo above? 

• Yes 

• No 

Have you ever purchased Fairtrade coffee? 

• Yes 

• No 
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• Unsure 

Given what you think about the Fairtrade  logo please indicate the amount of 
agreement or disagreement you personally feel with each statement. 

 Strongly 
disagree 

Somewhat 
disagree 

Neither 
agree nor 
disagree 

Somewhat 
agree 

Strongly 
agree 

Fairtrade certified 
coffee is good for 
wildlife  

o  o  o  o  o  

Fairtrade  certified 
coffee helps preserve 
biodiversity (nature)  

o  o  o  o  o  

For the most part, 
Fairtrade  coffee is 
premium (or high 
quality) coffee  

o  o  o  o  o  

Fairtrade  coffee 
generally tastes good o  o  o  o  o  

Fairtrade  coffee is sold 
at establishments that 
sell high quality coffee 
products  

o  o  o  o  o  

Fairtrade  coffee keeps 
promises and 
commitments for 
environmental 
protection  

o  o  o  o  o  

Fairtrade  coffee 
products’ 
environmental claims 
are misleading  

o  o  o  o  o  

Fairtrade  coffee 
products have a 
reputation as being 
environmentally 
friendly.  

o  o  o  o  o  

I look for the Fairtrade  
logo when purchasing 
coffee  

o  o  o  o  o  
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Do you recognise the UTZ logo above? 

• Yes 

• No 

Have you ever purchased UTZ coffee? 

• Yes 

• No 

• Unsure 

Given what you think about the UTZ  logo please indicate the amount of agreement or 
disagreement you personally feel with each statement. 

 Strongly 
disagree 

Somewhat 
disagree  

Neither 
agree nor 
disagree 

Somewhat 
agree 

Strongly 
agree  

UTZ  certified coffee is 
good for wildlife o  o  o  o  o  

UTZ certified coffee 
helps preserve 
biodiversity (nature)   

o  o  o  o  o  

For the most part, UTZ 
coffee is premium (or 
high quality) coffee  

o  o  o  o  o  

UTZ coffee generally 
tastes good  o  o  o  o  o  

UTZ coffee is sold at 
establishments that sell 
high quality coffee 
products  

o  o  o  o  o  
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UTZ coffee keeps 
promises and 
commitments for 
environmental protection  

o  o  o  o  o  

UTZ coffee products’ 
environmental claims are 
misleading  

o  o  o  o  o  

UTZ coffee products 
have a reputation as 
being environmentally 
friendly.  

o  o  o  o  o  

I look for the UTZ logo 
when purchasing coffee  o  o  o  o  o  

 

 

Do you recognise the Rainforest Alliance logo above? 

• Yes 

• No 

 

Have you ever purchased Rainforest Alliance coffee? 

• Yes 

• No 

• Unsure 
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Given what you think about the Rainforest Alliance logo please indicate the amount of 
agreement or disagreement you personally feel with each statement. 

 Strongly 
disagree 

Somewhat 
disagree 

Neither 
agree nor 
disagree 

Somewhat 
agree 

Strongly 
agree 

Rainforest Alliance 
certified coffee is good 
for wildlife 

o  o  o  o  o  

Rainforest Alliance 
certified coffee helps 
preserve biodiversity 
(nature) 

o  o  o  o  o  

For the most part, 
Rainforest Alliance 
coffee is premium (or 
high quality) coffee  

o  o  o  o  o  

Rainforest Alliance 
coffee generally tastes 
good 

o  o  o  o  o  

Rainforest Alliance 
coffee is sold at 
establishments that sell 
high quality coffee 
products 

o  o  o  o  o  

Rainforest Alliance 
coffee keeps promises 
and commitments for 
environmental 
protection  

o  o  o  o  o  

Rainforest Alliance  
coffee products’ 
environmental claims 
are misleading  

o  o  o  o  o  

Rainforest Alliance 
coffee products have a 
reputation as being 
environmentally 
friendly. 

o  o  o  o  o  
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I look for the Rainforest 
Alliance logo when 
purchasing coffee 

o  o  o  o  o  

 

What are the benefits of purchasing environmentally friendly coffee at a coffee shop, 
café or restaurant? 

 

What are the benefits of purchasing environmentally friendly coffee for at home 
consumption? 

 

Do you use a reusable coffee cup when drinking takeaway coffee (e.g. a KeepCup or 
coffee mug)? 

• Yes 

• No 

 

How frequently do you use your reusable coffee cup when you get a takeaway coffee? 

• Always 

• Most of the time   

• About half the time  

• Sometimes  

• Never   

 

At home, how do you usually dispose of used coffee grounds?  

▢ Put them in the general rubbish  

▢ Put them in the compost/worm farm 

▢ Scatter them outside/in the garden 

▢ Repurpose (e.g. as body scrub)  

▢ Other (please specify):   

▢ Don’t ever have used coffee grounds at home 
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In an earlier question you selected that you use pods/capsules to make coffee. At 
home what do you do with your used coffee pods/capsules?  

• Put them in the general rubbish  

• Put them in the recycling bin  

• Send them off to be refilled  

• Repurpose them   

• Other (please specify):  

• Don’t have a coffee pod machine at home  

Using the 5-point scale below, please indicate how much you personally agree or 
disagree with each statement. Please be as accurate as possible, so our results are a 
realistic representation of your opinions, feelings and views. 

 Strongly 
disagree 

Somewhat 
disagree 

Neither 
agree nor 
disagree 

Somewhat 
agree 

Strongly 
agree 

We are approaching 
the limit of the 
number of people the 
earth can support. 

o  o  o  o  o  

Humans have the 
right to modify the 
natural environment 
to suit their needs. 

o  o  o  o  o  

When humans 
interfere with nature it 
often produces 
disastrous 
consequences. 

o  o  o  o  o  

Human ingenuity will 
ensure that we do 
NOT make the earth 
unliveable.  

o  o  o  o  o  

Humans are severely 
abusing the 
environment. 

o  o  o  o  o  

The earth has plenty 
of natural resources if 
we just learn how to 
develop them. 

o  o  o  o  o  
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Plants and animals 
have as much right 
as humans to exist. 

o  o  o  o  o  

The balance of 
nature is strong 
enough to cope with 
the impacts of 
modern industrial 
nations. 

o  o  o  o  o  

Despite our special 
abilities humans are 
still subject to the 
laws of nature. 

o  o  o  o  o  

The so-called 
‘ecological crisis’ 
facing humankind 
has been greatly 
exaggerated.  

o  o  o  o  o  

The earth is like a 
spaceship with very 
limited room and 
resources.  

o  o  o  o  o  

Humans were meant 
to rule over the rest 
of nature.  

o  o  o  o  o  

The balance of 
nature is very 
delicate and easily 
upset. 

o  o  o  o  o  

Humans will 
eventually learn 
enough about how 
nature works to be 
able to control it. 

o  o  o  o  o  

If things continue on 
their present course, 
we will soon 
experience a major 
ecological 
catastrophe  

o  o  o  o  o  
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Of the statements below, which best describes your current willingness to consume 
environmentally friendly coffee 

• I am not doing this and I am not willing to 

• I would like to do this, but I do not know how.  

• I would like to do this, and I already know how to start  

• I am doing this already 

 

You are almost finished! The final set of questions will ask you a few questions about 
yourself. 

 

With what ethnic group do you identify? If you identify with multiple please select those 
that apply. 

▢ Australian 

▢ Indigenous Australian or Torres Strait Islander 

▢ New Zealander 

▢ Asian  

▢ Indian  

▢ Middle Eastern  

▢ European 

▢ North American  

▢ South American  

▢ African  

▢ Decline to answer  

▢ Other, please specify  

 

Please identify the highest qualification you have completed: 

• Less than Year 12  

• High school   

• TAFE certificate or diploma   

• Undergraduate Degree  

• Postgraduate Diploma  

• Postgraduate qualification- Masters  
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• Postgraduate qualification- Doctorate 

• Other (Please specify) 

• Prefer not to answer  

 

Please indicate your gross annual household income. Please use an estimate based 
on the total income for all members contributing directly to your household (this 
information will not be shared with any other individuals): 

• No Income 

• $18,200 or less  

• $18,201 – $37,000 

• $37,001 – $80,000  

• $80,001 – $180,000  

• $180,001 and over 

• Prefer not to answer  

 

Please indicate your political orientation on the 10 point scale below, with 0 being left, 
10 being right and 5 being the centre: 

 Left          Right  

 0 1 2 3 4 5 6 7 8 9 10 

I prefer not to answer 

 

Thank you from RMIT University and Zoos Victoria for taking the time to complete this 
survey. 

F. Supplementary Material 3.2. Proportion of respondents overall and 

within each of the four consumer categories (early adopters, early 

majority, late majority, and laggards) for various current coffee 

consumption behaviour questions. 

 Early 
adopters  
(n = 93) 

Early 
majority  
(n = 286) 

Late 
majority 
(n = 636) 

Laggards  
(n = 127) 

All 
respondents 
(n = 1,142) 

Average number of cups of coffee respondents drink per week: 

Made at home 14.33 12.84 12.46 13.36 12.81 
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Bought from café, coffee 
shop, or restaurant  

10.35 9.97 9.89 10.87 10.06 

Percent within segment who buy coffee for home consumption from: 

Supermarkets 74.2% 76.2% 75.8% 76.4% 75.8% 

Convenience stores or 
petrol stations 

7.5% 10.1% 9.1% 5.5% 8.8% 

Coffee chain stores 16.1% 15.7% 10.8% 11.8% 12.6% 

Speciality coffee shops / 
cafés  

40.9% 28.7% 23.1% 22.8% 25.9% 

Online 7.5% 4.9% 6.4% 3.1% 5.8% 

Percent within segment who buy coffee for home consumption in the form of: 

Instant coffee 40.9% 61.5% 58.2% 56.7% 57.4% 

Whole beans 40.9% 23.1% 18.9% 18.9% 21.7% 

Ground coffee 35.5% 25.5% 23.7% 26.8% 25.5% 

Pods/capsules 22.6% 27.3% 32.5% 29.1% 30.0% 

Pre-brewed and canned or 
bottled 

5.4% 7.0% 3.8% 0.8% 4.4% 

 

G. Supplementary Material 3.3. Pearson residuals for “Finding 

environmentally friendly coffee at my supermarket/grocery store is” 

Pearson residuals for deviation in conditional independence between responses to the 

question “Finding environmentally friendly coffee at my supermarket/grocery store is” 

and stated willingness to consume environmentally friendly coffee (p-value = 

8.271991e-20; n = 1,142). Pearson residuals greater than 2 indicate there are more 

responses than would be expected, while Pearson residuals less than -2 indicate there 

are less responses than would be expected. 
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Stated willingness 

to consume 

environmentally 

friendly coffee 

Finding environmentally friendly coffee at my 

supermarket/grocery store is 

Extremely 

difficult 

Somewhat 

difficult 

Neither 

easy 

nor 

difficult 

Somewhat 

easy 

Extremely 

easy 

I am doing this 

already 

-1.257 -1.563 -2.276 3.436 4.725 

I would like to do 

this, and I already 

know how to start 

-1.565 -2.394 -0.815 3.522 2.491 

I would like to do 

this, but I do not 

know how 

0.809 3.381 0.702 -3.674 -3.123 

I am not doing this, 

and I am not willing 

to 

1.613 -2.637 1.598 -0.004 -0.794 

 

H. Supplementary Material 3.4. Example RFRFE output 

Output showing model accuracy and kappa reach a maximum level (0.6195 and 

0.2753 respectively) with twenty-four features retained in the model (shown by 

asterisk). However, with two or more variables model accuracy only fluctuates 

between 0.60 – 0.62 and kappa between 0.23 – 0.28. 

Number of Variables Accuracy Kappa Accuracy SD Kappa SD 

1 0.5731 0.1341 0.03520 0.07372 

2 0.6045 0.2369 0.03454 0.07426 
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3 0.6067 0.2290 0.03614 0.07625 

4 0.5780 0.2183 0.04467 0.07624 

5 0.5879 0.2409 0.03912 0.07582 

6 0.5918 0.2458 0.04128 0.07906 

7 0.5973 0.2558 0.04209 0.07795 

8 0.6072 0.2708 0.04322 0.08195 

9 0.5986 0.2686 0.04382 0.08235 

10 0.6030 0.2721 0.04471 0.08535 

11 0.6071 0.2779 0.04506 0.08526 

12 0.6058 0.2705 0.04420 0.08474 

13 0.6025 0.2640 0.04200 0.07787 

14 0.6055 0.2665 0.04091 0.07571 

15 0.6018 0.2573 0.03942 0.07138 

16 0.6060 0.2671 0.04047 0.07398 

17 0.6108 0.2751 0.04183 0.07747 

18 0.6097 0.2673 0.03987 0.07593 

19 0.6154 0.2778 0.03962 0.07668 

20 0.6158 0.2739 0.03873 0.07607 

21 0.6156 0.2711 0.03861 0.07565 

22 0.6176 0.2746 0.03906 0.07719 

23 0.6187 0.2735 0.04032 0.08019 

24* 0.6195 0.2753 0.03771 0.07396 

25 0.6178 0.2734 0.03708 0.07191 

26 0.6156 0.2662 0.03693 0.07253 
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27 0.6163 0.2691 0.03822 0.07633 

28 0.6174 0.2678 0.03905 0.07736 

29 0.6141 0.2611 0.04039 0.07778 

30 0.6119 0.2551 0.04522 0.08754 

31 0.6135 0.2545 0.04539 0.09093 

32 0.6137 0.2545 0.04117 0.08263 

33 0.6132 0.2524 0.04147 0.08297 

34 0.6132 0.2510 0.03992 0.08256 

35 0.6102 0.2441 0.03725 0.07633 

36 0.6122 0.2498 0.03771 0.07697 

37 0.6146 0.2532 0.03677 0.07641 

38 0.6141 0.2491 0.04128 0.08462 

39 0.6106 0.2407 0.03916 0.08054 

40 0.6128 0.2462 0.03956 0.07994 

41 0.6101 0.2402 0.03914 0.07947 

42 0.6088 0.2379 0.03827 0.07784 

43 0.6110 0.2395 0.04036 0.08205 
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I. Supplementary Material 3.5. Example ranked variable importance 

based on random forest recursive feature elimination model. 
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K. Supplementary Material 3.6. Pearson residuals for “Have you ever 

purchased environmentally friendly coffee for home consumption?” 

Pearson residuals for deviation in conditional independence between responses to the 

question “Have you ever purchased environmentally friendly coffee for home 

consumption?” and stated willingness to consume environmentally friendly coffee (p-

value = 2.824863e-47; n = 1,142). Pearson residuals greater than 2 indicate there are 

more responses than would be expected, while Pearson residuals less than -2 indicate 

there are less responses than would be expected. 

 

 

Stated willingness to consume 

environmentally friendly coffee 

Have you ever 

purchased 

environmentally friendly 

coffee for home 

consumption? 

No Unsure Yes 

I am doing this already -4.903 -1.427 10.351 

I would like to do this, and I already know 

how to start 

-1.473 -1.234 4.312 

I would like to do this, but I do not know how 0.947 2.804 -5.776 

I am not doing this, and I am not willing to 4.288 -3.201 -2.403 
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M. Supplementary Material 3.7. Pearson residuals for “Sustainability / 

ethical certifications on food products are important to me” 

Pearson residuals for deviation in conditional independence between responses to the 

question “Sustainability / ethical certifications on food products are important to me” 

and stated willingness to consume environmentally friendly coffee (p-value = 

5.684756e-70; n = 1,142). Pearson residuals greater than 2 indicate there are more 

responses than would be expected, while Pearson residuals less than -2 indicate there 

are less responses than would be expected. 

 

Stated willingness 

to consume 

environmentally 

friendly coffee 

Sustainability / ethical certifications on food products 

are important to me 

Strongly 

disagree 

Somewhat 

disagree 

Neither 

agree 

nor 

disagree 

Somewhat 

agree 

Strongly 

agree 

I am doing this 

already 

-1.914 -2.358 -3.058 -1.244 9.650 

I would like to do this, 

and I already know 

how to start 

-1.868 -1.142 -4.074 3.561 2.548 

I would like to do this, 

but I do not know how 

-3.009 -0.047 3.583 0.100 -4.103 

I am not doing this, 

and I am not willing to 

11.173 3.838 0.712 -4.504 -2.900 
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N. Supplementary Material 4.1. Background and rationale for using 

co-design with coffee consumers to address biodiversity conservation 

Coffee is a globalised commodity with profits predominantly made in ‘industrialised’ 

countries at the expense of social, economic, and environmental issues in coffee 

producing communities (Panhuysen and Pierrot 2018). Compounding this, the coffee 

value-chain is buyer-driven by roasters, retailers and traders who capture the majority 

of profits with a distinct lack of transparency, traceability or accountability (Panhuysen 

and Pierrot 2018). Coffee agriculture can either encroach into native vegetation and 

decimate the local biodiversity, or be grown amongst diverse agroforestry systems that 

support significant local biodiversity (Buechley et al. 2015). This latter approach is 

generally termed sustainable coffee when coupled with social and economic 

improvements (Tscharntke et al. 2015, DeFries et al. 2017). Despite challenges, the 

sustainable coffee movement has grown significantly in a matter of decades. The 

coffee industry now suggest this movement has put coffee on track to become the 

world’s first globally sustainable crop (Conservation International 2021). For the 

2016/17 crop-year, 55% of global coffee was produced under at least one of the major 

sustainability certifications or verifications that exist within the industry (e.g., Fairtrade, 

Rainforest Alliance, Starbucks' C.A.F.E. Practices) (Tscharntke et al. 2015, DeFries et 

al. 2017, Panhuysen and Pierrot 2018). Yet, only 11% of all coffee was bought under 

those same certifications or verifications (Panhuysen and Pierrot 2018). This gap 

between the volume of sustainability-compliant coffee available at the producer level 

and the volume buyers actually purchase as ‘sustainable’ only continues to widen. 

This appears to be due to production shifts away from South America, where these 

systems were developed, to Africa and Asia, where these systems appear unable to 

reach the smallholder producers (Panhuysen and Pierrot 2014, 2018). Thus, there is 

a real divide between the expectations of producers gaining access to specialty 

markets or price premiums for their sustainable coffee and the reality of cost-cutting 

value-chains unwilling to pay for the true value of coffee. 

Sustainability certifications and verifications are an important but not sufficient solution 

to address the social, economic, and environmental issues within the coffee industry. 

Sustainability certifications, provided by independent third-party bodies (e.g., 

Fairtrade, UTZ, or Rainforest Alliance), tend to drive support and demand for their 
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products by relying on brand-recognition or the intrinsic motivation of ethically and/or 

sustainably minded consumers. Conversely, sustainability verifications that are 

internal to individual brands or companies (Nespresso’s AAA Sustainable Quality 

Program and Starbucks' C.A.F.E. Practices) are designed to ensure part or all of the 

coffee they buy meet a minimum set of social, economic, and environmental criteria. 

Promisingly, young consumers increasingly appreciate information about the 

sustainability and ethical sourcing of their coffee (Panhuysen and Pierrot 2018). Yet, 

the growth in demand for sustainable coffee by coffee roasters, retailers, traders and 

individual consumers has been too slow to match globally-rocketing demand for coffee 

overall, which is predicted to more than double by 2050 (Panhuysen and Pierrot 2018, 

Conservation International 2021).  

To better understand how social marketing can address this issue, we applied the 

seven-step co-design framework (Trischler et al. 2019) to generate consumer-driven 

ideas for interventions to change coffee consumer behaviour within a large 

metropolitan university in Australia. 
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O. Supplementary Material 4.2. Co-design end-user activity booklet 

 

Activity Booklet 
 

 

 

 

Gender: 

 

Age: 
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Role at University:  
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TOP AND BOTTOM THREE CAMPAIGN ITEMS 

Which THREE campaign items do you LIKE the most?  

Please write down the campaign name/number below with one sentence on why you like it   

1.  

 

2.  

 

3.  

 

 

Which THREE campaign items do you DISLIKE the most?  

Please write down the campaign name/number below with one sentence on why you DO NOT like it   

1.  

 

2.  

 

3.  

 

If you can receive multiple campaign items, which items would you prefer?  

Please write down the campaign names/numbers below 
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1 

 

  More options 

 

 

You receive a greater variety of 

sustainable coffees to choose from. 
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2 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Commitments 
 

“I pledge to only buy my coffee from 

cafes that use sustainably sourced 

beans for the remainder of 2019” 

 

You publicly pledge what you will do to 

support sustainable coffee 

You set a realistic timeline to follow 

through with this commitment.  
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3 

  

 

Prompts 

 

You receive text/email messages 

reminding you to choose sustainable 

coffee for your next purchase.  
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4  

Demarketing 

Demarketing campaign to encourage 

consumers to make their own coffee 

and buy certified sustainable coffee.  
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5 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Social Norms 
80% of your colleagues are buying 

certified sustainable coffee.  

Join the movement! 

 

 

You would see the above message at 

cafes around campus and anywhere 

else you drink your coffee. 
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6 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Taste testing  

events 

 

You have the opportunity to taste a 

range of certified sustainable coffees 

that can be purchased at university 

cafes or for your own supplies. 



196 
 

7 

  

Feedback 
Well done! 90% of the coffees you’ve bought 

this month were sustainable!  

That’s better than most coffee drinkers  

in Adelaide this month. 

 

You receive feedback when you scan 

your rewards card with every purchase 

at participating cafes. 
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8  

Incentives 

 

You receive a 20c discount when you 

choose certified sustainable coffee over 

the non-sustainable alternative.  

Choose the certified 

sustainable coffee beans  

and get 20c off  
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9  

Event 

 

You have the opportunity learn more 

about sustainable coffee at an  

event on campus. 

 

 



199 
 

10  

  

Certified 

sustainable  

labelling 
 

 

 

You see the above labels where you can 

buy certified sustainable coffee. 

That way you know which cafes and 

suppliers use sustainable beans. 
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11 

  

Make 

sustainable  

default 

 

You don’t need to choose! 

The default coffee choice in all stores 

are sustainable. 
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12 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Sustainable coffee 

purchasing guide 

 

You receive a sustainable coffee 

purchasing guide, highlighting all the 

cafes on campus that use certified 

sustainable coffee, as well as what to 

look for and where to buy your own 

sustainable coffee around Adelaide. 
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P. Supplementary Material 4.3. Example recruitment poster 

 

Originally printed to full A4 size 
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Q. Supplementary Material 4.4. Distribution of co-design end-user 

responses to Nature Relatedness Scale questions 

N = 45. Reverse scored items: 2, 3, 10, 11, 13, 14, 15, 18; NR-self items (pink): 5, 7, 
8, 12, 14, 16, 17, 21; NR-perspective items (green): 2, 3, 11, 15, 18, 19, 20; NR-
experience items (blue): 1, 4, 6, 9, 10, 13. 

 



204 
 

References 
Aceves-Martins, M., E. Llauradó, L. Tarro, C. F. Moreno-García, T. G. Trujillo Escobar, 

R. Sola, and M. Giralt. 2016. Effectiveness of social marketing strategies to 
reduce youth obesity in European school-based interventions: a systematic 
review and meta-analysis. Nutrition reviews 74:337-351. 
https://doi.org/10.1093/nutrit/nuw004. 

Aerts, R., S. Spranghers, and Ç. H. Şekercioğlu. 2017. Conservation of ecosystem 
services does not secure the conservation of birds in a Peruvian shade coffee 
landscape. Bird Conservation International 27:71-82. 
https://doi.org/10.1017/S0959270916000149. 

Akbar, M. B., L. Foote, A. Lawson, J. French, S. Deshpande, and N. R. Lee. 2021. 
The social marketing paradox: challenges and opportunities for the discipline. 
International Review on Public and Nonprofit Marketing:1-23. 
https://doi.org/10.1007/s12208-021-00308-0. 

Amel, E., C. Manning, B. Scott, and S. Koger. 2017. Beyond the roots of human 
inaction: fostering collective effort toward ecosystem conservation. Science 
356:275-279. https://doi.org/10.1126/science.aal1931. 

Archibald, M. M., R. C. Ambagtsheer, M. G. Casey, and M. Lawless. 2019. Using 
Zoom Videoconferencing for Qualitative Data Collection: Perceptions and 
Experiences of Researchers and Participants. International Journal of 
Qualitative Methods 18:1609406919874596. 
https://doi.org/10.1177/1609406919874596. 

Aronson, M. F., C. A. Lepczyk, K. L. Evans, M. A. Goddard, S. B. Lerman, J. S. 
MacIvor, C. H. Nilon, and T. Vargo. 2017. Biodiversity in the city: key challenges 
for urban green space management. Frontiers in Ecology and the Environment 
15:189-196. https://doi.org/10.1002/fee.1480. 

Australian Bureau of Statistics. 2018. Population Projections, Australia. Accessed 26 
August 2021 at 
https://www.abs.gov.au/statistics/people/population/population-projections-
australia/latest-release#capital-cities 

Baggio, M., E. Ciriolo, G. Marandola, and R. van Bavel. 2021. The evolution of 
behaviourally informed policy-making in the EU. Journal of European Public 
Policy 28:658-676. https://doi.org/10.1080/13501763.2021.1912145. 

Baillie, R. 2020. How social distancing has renewed our love for nature, and what it 
means for a sustainable future. Granite J 4:27-36.  

Bakare, H. O., M. O. Bankole, and M. R. Gbadamosi. 2020. Regional planning for 
resilient and sustainable post-Covid-19 recovery and transport infrastructure 
transformation in Nigeria. Pages 29-30 in Proceedings of the Special Virtual 
Conference on Covid-19 Theme: Geographers and Post Covid-19, Held via 
Zoom. 

Baker, P. 2014. Global coffee production and land use change.in Conference paper 
pre-publication version September. 

Baker, S. M., J. W. Gentry, and T. L. Rittenburg. 2005. Building understanding of the 
domain of consumer vulnerability. Journal of Macromarketing 25:128-139. 
https://doi.org/10.1177/0276146705280622. 

Beebe, T. J., E. Rey, J. Y. Ziegenfuss, S. Jenkins, K. Lackore, N. J. Talley, and R. G. 
Locke. 2010. Shortening a survey and using alternative forms of prenotification: 

https://doi.org/10.1093/nutrit/nuw004
https://doi.org/10.1017/S0959270916000149
https://doi.org/10.1007/s12208-021-00308-0
https://doi.org/10.1126/science.aal1931
https://doi.org/10.1177/1609406919874596
https://doi.org/10.1002/fee.1480
https://www.abs.gov.au/statistics/people/population/population-projections-australia/latest-release#capital-cities
https://www.abs.gov.au/statistics/people/population/population-projections-australia/latest-release#capital-cities
https://doi.org/10.1080/13501763.2021.1912145
https://doi.org/10.1177/0276146705280622


205 
 

impact on response rate and quality. BMC medical research methodology 10:1-
9. https://doi.org/10.1186/1471-2288-10-50. 

Benartzi, S., J. Beshears, K. L. Milkman, C. R. Sunstein, R. H. Thaler, M. Shankar, W. 
Tucker-Ray, W. J. Congdon, and S. Galing. 2017. Should governments invest 
more in nudging? Psychological science 28:1041-1055. 
https://doi.org/10.1177/0956797617702501. 

Bennett, N. J., R. Roth, S. C. Klain, K. Chan, P. Christie, D. A. Clark, G. Cullman, D. 
Curran, T. J. Durbin, and G. Epstein. 2017a. Conservation social science: 
Understanding and integrating human dimensions to improve conservation. 
Biological Conservation 205:93-108.  

Bennett, N. J., R. Roth, S. C. Klain, K. Chan, D. A. Clark, G. Cullman, G. Epstein, M. 
P. Nelson, R. Stedman, and T. L. Teel. 2017b. Mainstreaming the social 
sciences in conservation. Conservation Biology 31:56-66. 
https://doi.org/10.1111/cobi.12788. 

Bergstrom, D. M., B. C. Wienecke, J. van den Hoff, L. Hughes, D. B. Lindenmayer, T. 
D. Ainsworth, C. M. Baker, L. Bland, D. M. Bowman, and S. T. Brooks. 2021. 
Combating ecosystem collapse from the tropics to the Antarctic. Global Change 
Biology. https://doi.org/10.1111/gcb.15539. 

Bezençon, V., and S. Blili. 2011. Segmenting the market through the determinants of 
involvement: The case of fair trade. Psychology & marketing 28:682-708. 
https://doi.org/10.1002/mar.20407. 

Bhagwat, S. A., K. J. Willis, H. J. B. Birks, and R. J. Whittaker. 2008. Agroforestry: a 
refuge for tropical biodiversity? Trends in Ecology & Evolution 23:261-267. 
https://doi.org/10.1016/j.tree.2008.01.005. 

Biasini, B., A. Rosi, F. Giopp, R. Turgut, F. Scazzina, and D. Menozzi. 2021. 
Understanding, promoting and predicting sustainable diets: A systematic 
review. Trends in Food Science & Technology 111:191-207. 
https://doi.org/10.1016/j.tifs.2021.02.062. 

Bitzer, V., and C. Steijn. 2019. The impact of voluntary sustainability standards on 
smallscale farmers in global commodity chains. KIT Working Paper  
https://www.kit.nl/wp-
content/uploads/2020/10/Working_Paper_Voluntary_Sustainability.pdf. 

Bolderdijk, J. W., and L. Steg. 2015. Promoting sustainable consumption: The risks of 
using financial incentives. Handbook of research on sustainable consumption. 
Edward Elgar Publishing. 

Bond, W. J., and C. L. Parr. 2010. Beyond the forest edge: ecology, diversity and 
conservation of the grassy biomes. Biological Conservation 143:2395-2404. 
https://doi.org/10.1016/j.biocon.2009.12.012. 

Bowie, M. J., P. Cassey, J. García-Ulloa, and T. Dietrich. 2021. Improving sustainable 
coffee certification policies to help conserve biodiversity through upstream 
social marketing. In Review.  

Bowie, M. J., T. Dietrich, P. Cassey, and D. Veríssimo. 2020. Co-designing behavior 
change interventions to conserve biodiversity. Conservation Science and 
Practice 2:e278. https://doi.org/10.1111/csp2.278. 

Bradshaw, C. J., P. R. Ehrlich, A. Beattie, G. Ceballos, E. Crist, J. Diamond, R. Dirzo, 
A. H. Ehrlich, J. Harte, and M. E. Harte. 2021. Underestimating the challenges 
of avoiding a ghastly future. Frontiers in Conservation Science 1:9. 
https://doi.org/10.3389/fcosc.2020.615419. 

https://doi.org/10.1186/1471-2288-10-50
https://doi.org/10.1177/0956797617702501
https://doi.org/10.1111/cobi.12788
https://doi.org/10.1111/gcb.15539
https://doi.org/10.1002/mar.20407
https://doi.org/10.1016/j.tree.2008.01.005
https://doi.org/10.1016/j.tifs.2021.02.062
https://www.kit.nl/wp-content/uploads/2020/10/Working_Paper_Voluntary_Sustainability.pdf
https://www.kit.nl/wp-content/uploads/2020/10/Working_Paper_Voluntary_Sustainability.pdf
https://doi.org/10.1016/j.biocon.2009.12.012
https://doi.org/10.1111/csp2.278
https://doi.org/10.3389/fcosc.2020.615419


206 
 

Brécard, D. 2014. Consumer confusion over the profusion of eco-labels: Lessons from 
a double differentiation model. Resource and energy economics 37:64-84. 
https://doi.org/10.1016/j.reseneeco.2013.10.002. 

Brown, T. 2009. Change by design: How design thinking creates new alternatives for 
business and society. Collins Business. 

Buechley, E. R., Ç. H. Şekercioğlu, A. Atickem, G. Gebremichael, J. K. Ndungu, B. A. 
Mahamued, T. Beyene, T. Mekonnen, and L. Lens. 2015. Importance of 
Ethiopian shade coffee farms for forest bird conservation. Biological 
Conservation 188:50-60. https://doi.org/10.1016/j.biocon.2015.01.011. 

Bullock, R., D. Mithöfer, and H. Vihemäki. 2014. Sustainable agricultural 
intensification: The role of cardamom agroforestry in the East Usambaras, 
Tanzania. International journal of agricultural sustainability 12:109-129. 
https://doi.org/10.1080/14735903.2013.840436. 

Bulut, O. 2021. How to Shorten a Measurement Instrument Automatically. 
Bunn, C., P. Läderach, O. O. Rivera, and D. Kirschke. 2015. A bitter cup: climate 

change profile of global production of Arabica and Robusta coffee. Climatic 
Change 129:89-101. https://doi.org/10.1007/s10584-014-1306-x. 

Burlingame, B., and S. Dernini. 2012. Sustainable diets and biodiversity directions and 
solutions for policy, research and action. FAO Headquarters, Rome. 

Butler, B. J., M. Tyrrell, G. Feinberg, S. VanManen, L. Wiseman, and S. Wallinger. 
2007. Understanding and reaching family forest owners: Lessons from social 
marketing research. Journal of Forestry 105:348-357.  

Byerly, H., A. Balmford, P. J. Ferraro, C. Hammond Wagner, E. Palchak, S. Polasky, 
T. H. Ricketts, A. J. Schwartz, and B. Fisher. 2018. Nudging pro‐environmental 
behavior: evidence and opportunities. Frontiers in Ecology and the 
Environment 16:159-168.  

Cadby, J., and T. Araki. 2021. Towards ethical chocolate: multicriterial identifiers, 
pricing structures, and the role of the specialty cacao industry in sustainable 
development. SN Business & Economics 1:1-36. 
https://doi.org/10.1007/s43546-021-00051-y. 

Campbell-Arvai, V., J. Arvai, and L. Kalof. 2014. Motivating sustainable food choices: 
The role of nudges, value orientation, and information provision. Environment 
and behavior 46:453-475. https://doi.org/10.1177/0013916512469099. 

Carrasco, L. R., J. Chan, F. L. McGrath, and L. T. Nghiem. 2017. Biodiversity 
conservation in a telecoupled world. Ecology and Society 22. 
https://doi.org/10.5751/ES-09448-220324. 

Carvalho, N. B., V. P. R. Minim, M. Nascimento, M. C. T. R. Vidigal, M. A. M. Ferreira, 
A. C. A. Gonçalves, and L. A. Minim. 2015. A discriminant function for validation 
of the cluster analysis and behavioral prediction of the coffee market. Food 
Research International 77:400-407. 
https://doi.org/10.1016/j.foodres.2015.10.013. 

Chaudhury, P., and D. Banerjee. 2020. “Recovering with Nature”: A Review of 
Ecotherapy and Implications for the COVID-19 pandemic. Frontiers in Public 
Health 8. https://dx.doi.org/10.3389%2Ffpubh.2020.604440. 

Chazdon, R. L., P. H. Brancalion, L. Laestadius, A. Bennett-Curry, K. Buckingham, C. 
Kumar, J. Moll-Rocek, I. C. G. Vieira, and S. J. Wilson. 2016. When is a forest 
a forest? Forest concepts and definitions in the era of forest and landscape 
restoration. Ambio 45:538-550. https://doi.org/10.1007/s13280-016-0772-y. 

https://doi.org/10.1016/j.reseneeco.2013.10.002
https://doi.org/10.1016/j.biocon.2015.01.011
https://doi.org/10.1080/14735903.2013.840436
https://doi.org/10.1007/s10584-014-1306-x
https://doi.org/10.1007/s43546-021-00051-y
https://doi.org/10.1177/0013916512469099
https://doi.org/10.5751/ES-09448-220324
https://doi.org/10.1016/j.foodres.2015.10.013
https://dx.doi.org/10.3389%2Ffpubh.2020.604440
https://doi.org/10.1007/s13280-016-0772-y


207 
 

Chen, R.-C., C. Dewi, S.-W. Huang, and R. E. Caraka. 2020. Selecting critical features 
for data classification based on machine learning methods. Journal of Big Data 
7:1-26. https://doi.org/10.1186/s40537-020-00327-4. 

Chen, Y.-S., and C.-H. Chang. 2013. Greenwash and green trust: The mediation 
effects of green consumer confusion and green perceived risk. Journal of 
business ethics 114:489-500. https://doi.org/10.1007/s10551-012-1360-0. 

Clayton, S., A. Colléony, P. Conversy, E. Maclouf, L. Martin, A. C. Torres, M. X. 
Truong, and A. C. Prévot. 2017. Transformation of experience: Toward a new 
relationship with nature. Conservation Letters.  

Clayton, S., C. Litchfield, and E. S. Geller. 2013. Psychological science, conservation, 
and environmental sustainability. Frontiers in Ecology and the Environment 
11:377-382. https://doi.org/10.1890/120351. 

Clough, Y., H. Faust, and T. Tscharntke. 2009. Cacao boom and bust: sustainability 
of agroforests and opportunities for biodiversity conservation. Conservation 
Letters 2:197-205. https://doi.org/10.1111/j.1755-263X.2009.00072.x. 

Conservation International. 2021. Sustainable Coffee Challenge. Accessed 23 
January 2021 at www.sustaincoffee.org/ 

Cook, J., J. Lynes, and S. Fries. 2021. Exploring Mistakes and Failures in Social 
Marketing: The Inside Story. Social Marketing Quarterly 27:13-31. 
https://doi.org/10.1177/1524500421990176. 

Cowling, R. M. 2014. Let's get serious about human behavior and conservation. 
Conservation Letters 7:147-148. https://doi.org/10.1111/conl.12106. 

Crabbé, A., and P. Leroy. 2008. The handbook of environmental policy evaluation. 
Earthscan, London. 

Craves, J. 2020. New Rainforest Alliance criteria for shade. Accessed 29 September 
2020 at http://www.coffeehabitat.com/2020/07/new-rainforest-alliance-shade-
criteria/ 

Creel, J., M. Holzner, F. Saraceno, A. Watt, and J. Wittwer. 2020. How to spend it: A 
proposal for a European Covid-19 recovery programme. Policy Notes and 
Reports  

Crespin, S. J., and J. A. Simonetti. 2020. Traversing the food-biodiversity nexus 
towards coexistence by manipulating social–ecological system parameters. 
Conservation Letters:e12779. https://doi.org/10.1111/conl.12779. 

D’Adamo, I., and P. Rosa. 2020. How do you see infrastructure? green energy to 
provide economic growth after COVID-19. Sustainability 12. 
https://doi.org/10.3390/su12114738. 

Daily, G. C., S. Polasky, J. Goldstein, P. M. Kareiva, H. A. Mooney, L. Pejchar, T. H. 
Ricketts, J. Salzman, and R. Shallenberger. 2009. Ecosystem services in 
decision making: time to deliver. Frontiers in Ecology and the Environment 
7:21-28. https://doi.org/10.1890/080025. 

Dangelico, R. M., and D. Vocalelli. 2017. “Green Marketing”: an analysis of definitions, 
strategy steps, and tools through a systematic review of the literature. Journal 
of Cleaner Production 165:1263-1279. 
https://doi.org/10.1016/j.jclepro.2017.07.184. 

Darian, J. C., L. Tucci, C. M. Newman, and L. Naylor. 2015. An analysis of consumer 
motivations for purchasing fair trade coffee. Journal of International Consumer 
Marketing 27:318-327. https://doi.org/10.1080/08961530.2015.1022920. 

David, P., S. Rundle-Thiele, B. Pang, K. Knox, J. Parkinson, and F. Hussenoeder. 
2019. Engaging the dog owner community in the design of an effective koala 

https://doi.org/10.1186/s40537-020-00327-4
https://doi.org/10.1007/s10551-012-1360-0
https://doi.org/10.1890/120351
https://doi.org/10.1111/j.1755-263X.2009.00072.x
www.sustaincoffee.org/
https://doi.org/10.1177/1524500421990176
https://doi.org/10.1111/conl.12106
http://www.coffeehabitat.com/2020/07/new-rainforest-alliance-shade-criteria/
http://www.coffeehabitat.com/2020/07/new-rainforest-alliance-shade-criteria/
https://doi.org/10.1111/conl.12779
https://doi.org/10.3390/su12114738
https://doi.org/10.1890/080025
https://doi.org/10.1016/j.jclepro.2017.07.184
https://doi.org/10.1080/08961530.2015.1022920


208 
 

aversion program. Social Marketing Quarterly 25:55-68. 
https://doi.org/10.1177/1524500418821583. 

Davis, R., R. Campbell, Z. Hildon, L. Hobbs, and S. Michie. 2015. Theories of 
behaviour and behaviour change across the social and behavioural sciences: 
a scoping review. Health psychology review 9:323-344. 
https://doi.org/10.1080/17437199.2014.941722. 

DeFries, R. S., J. Fanzo, P. Mondal, R. Remans, and S. A. Wood. 2017. Is voluntary 
certification of tropical agricultural commodities achieving sustainability goals 
for small-scale producers? A review of the evidence. Environmental Research 
Letters 12:033001. https://doi.org/10.1088/1748-9326/aa625e. 

DellaVigna, S., and E. Linos. 2020. Rcts to scale: Comprehensive evidence from two 
nudge units. National Bureau of Economic Research  

Delmas, M. A., and V. C. Burbano. 2011. The drivers of greenwashing. California 
management review 54:64-87. https://doi.org/10.1525/cmr.2011.54.1.64. 

Deutskens, E., K. De Ruyter, M. Wetzels, and P. Oosterveld. 2004. Response rate 
and response quality of internet-based surveys: an experimental study. 
Marketing letters 15:21-36. 
https://doi.org/10.1023/B:MARK.0000021968.86465.00. 

Dietrich, T., S. Rundle-Thiele, L. Schuster, and J. Connor. 2016. Co-designing social 
marketing programs. Journal of Social Marketing 6:41-61. 
https://doi.org/10.1108/JSOCM-01-2015-0004. 

Dietrich, T., J. Trischler, L. Schuster, and S. Rundle-Thiele. 2017. Co-designing 
services with vulnerable consumers. Journal of Service Theory and Practice 
27:663-688. https://doi.org/10.1108/JSTP-02-2016-0036. 

Dietz, T., G. T. Gardner, J. Gilligan, P. C. Stern, and M. P. Vandenbergh. 2009. 
Household actions can provide a behavioral wedge to rapidly reduce US carbon 
emissions. Proceedings of the National Academy of Sciences 106:18452-
18456. https://doi.org/10.1073/pnas.0908738106. 

Donetto, S., P. Pierri, V. Tsianakas, and G. Robert. 2015. Experience-based co-design 
and healthcare improvement: realizing participatory design in the public sector. 
The Design Journal 18:227-248. 
https://doi.org/10.2752/175630615X14212498964312. 

Doran-Browne, N., M. Wootton, C. Taylor, and R. Eckard. 2018. Offsets required to 
reduce the carbon balance of sheep and beef farms through carbon 
sequestration in trees and soils. Animal Production Science 58:1648-1655. 
https://doi.org/10.1071/AN16438. 

Doughty, H., K. Oliver, D. Veríssimo, J. Lee, and E. Milner-Gulland. 2021. Using theory 
and evidence to design behaviour change interventions for reducing 
unsustainable wildlife consumption. People and Nature. 
https://doi.org/10.1002/pan3.10189. 

Douglas, L. R., and G. Winkel. 2014. The flipside of the flagship. Biodiversity and 
conservation 23:979-997. https://doi.org/10.1007/s10531-014-0647-0. 

Dunlap, R. E., K. D. Van Liere, A. G. Mertig, and R. E. Jones. 2000. New trends in 
measuring environmental attitudes: measuring endorsement of the new 
ecological paradigm: a revised NEP scale. Journal of social issues 56:425-442.  

Durl, J., J. Trischler, and T. Dietrich. 2017. Co-designing with young consumers–
reflections, challenges and benefits. Young Consumers 18:439-455. 
https://doi.org/10.1108/YC-08-2017-00725. 

https://doi.org/10.1177/1524500418821583
https://doi.org/10.1080/17437199.2014.941722
https://doi.org/10.1088/1748-9326/aa625e
https://doi.org/10.1525/cmr.2011.54.1.64
https://doi.org/10.1023/B:MARK.0000021968.86465.00
https://doi.org/10.1108/JSOCM-01-2015-0004
https://doi.org/10.1108/JSTP-02-2016-0036
https://doi.org/10.1073/pnas.0908738106
https://doi.org/10.2752/175630615X14212498964312
https://doi.org/10.1071/AN16438
https://doi.org/10.1002/pan3.10189
https://doi.org/10.1007/s10531-014-0647-0
https://doi.org/10.1108/YC-08-2017-00725


209 
 

Edvardsson, B., T. Meiren, A. Schäfer, and L. Witell. 2013. Having a strategy for new 
service development–does it really matter? Journal of Service Management 
24:25-44. https://doi.org/10.1108/09564231311304170. 

Ellen, R. 1982. Environment, subsistence and system: the ecology of small-scale 
social formations. Cambridge University Press. 

Ellis, E. C., K. Klein Goldewijk, S. Siebert, D. Lightman, and N. Ramankutty. 2010. 
Anthropogenic transformation of the biomes, 1700 to 2000. Global ecology and 
biogeography 19:589-606. https://doi.org/10.1111/j.1466-8238.2010.00540.x. 

Engström, J., and M. Elg. 2015. A self-determination theory perspective on customer 
participation in service development. Journal of Services Marketing 29:511-
521. https://doi.org/10.1108/JSM-01-2015-0053. 

Enveritas. 2018. How many coffee farmers are there? Global coffee farm study. 
(Preliminary draft). 

Enveritas. 2020. Accessed 18 January 2021 at https://www.enveritas.org/approach/ 
Ewert, B. 2020. Moving beyond the obsession with nudging individual behaviour: 

Towards a broader understanding of Behavioural Public Policy. Public Policy 
and Administration 35:337-360. https://doi.org/10.1177/0952076719889090. 

Eyal, N. 2019. Indistractable: How to control your attention and choose your life. 
BenBella Books. 

Farmery, A. K., K. Alexander, K. Anderson, J. L. Blanchard, C. G. Carter, K. Evans, 
M. Fischer, A. Fleming, S. Frusher, and E. A. Fulton. 2021. Food for all: 
designing sustainable and secure future seafood systems. Reviews in fish 
biology and fisheries:1-21. https://doi.org/10.1007/s11160-021-09663-x. 

Fine Chocolate Industry Association. 2021. About Fine Chocolate: What is fine 
chocolate? Accessed 27 September 2021 at 
https://www.finechocolateindustry.org/about_fine_chocolate.php 

Fischer, E. F., B. Victor, and L. Asturias de Barrios. 2021. Quality versus solidarity: 
Third Wave coffee and cooperative values among smallholding Maya farmers 
in Guatemala. The Journal of Peasant Studies 48:640-657. 
https://doi.org/10.1080/03066150.2019.1694511. 

French, J., C. Blair-Stevens, D. McVey, and R. Merritt. 2010. Social marketing and 
public health: Theory and practice. Oxford University Press. 

Friendly, M., and S. Institute. 2000. Visualizing categorical data. Sas Institute Cary, 
NC. 

Gallagher, R. 2017. Think small: The surprisingly simple ways to reach big goals. 
Michael O'Mara Books. 

García-Ulloa, J. A. 2016. Improving Conservation Perspectives of Land-Use Change 
Policies in the Tropics. ETH Zurich. 

Garrett, R., and X. Rueda. 2019. Telecoupling and consumption in agri-food systems. 
Pages 115-137  Telecoupling. Springer. 

Garrett, R. D., S. Levy, F. Gollnow, L. Hodel, and X. Rueda. 2021. Have food supply 
chain policies improved forest conservation and rural livelihoods? A systematic 
review. Environmental Research Letters 16:033002. 
https://doi.org/10.1088/1748-9326/abe0ed. 

Ghazoul, J., C. Garcia, and C. G. Kushalappa. 2009. Landscape labelling: a concept 
for next-generation payment for ecosystem service schemes. Forest Ecology 
and Management 258:1889-1895. 
https://doi.org/10.1016/j.foreco.2009.01.038. 

Glasbergen, P. 2018. Smallholders do not eat certificates. Ecological Economics 
147:243-252. https://doi.org/10.1016/j.ecolecon.2018.01.023. 

https://doi.org/10.1108/09564231311304170
https://doi.org/10.1111/j.1466-8238.2010.00540.x
https://doi.org/10.1108/JSM-01-2015-0053
https://www.enveritas.org/approach/
https://doi.org/10.1177/0952076719889090
https://doi.org/10.1007/s11160-021-09663-x
https://www.finechocolateindustry.org/about_fine_chocolate.php
https://doi.org/10.1080/03066150.2019.1694511
https://doi.org/10.1088/1748-9326/abe0ed
https://doi.org/10.1016/j.foreco.2009.01.038
https://doi.org/10.1016/j.ecolecon.2018.01.023


210 
 

Global Coffee Platform. 2018. Sustainable coffee purchases, snapshot 2018. 
Accessed 18 January 2021 at https://www.globalcoffeeplatform.org/wp-
content/uploads/2020/08/GCP-Snapshot-2018-Sustainable-Purchases.pdf 

Godfray, H. C. J., P. Aveyard, T. Garnett, J. W. Hall, T. J. Key, J. Lorimer, R. T. 
Pierrehumbert, P. Scarborough, M. Springmann, and S. A. Jebb. 2018. Meat 
consumption, health, and the environment. Science 361. 
http://dx.doi.org/10.1126/science.aam5324. 

Gordon, R. 2013. Unlocking the potential of upstream social marketing. European 
Journal of Marketing 47:1525-1547. https://doi.org/10.1108/EJM-09-2011-
0523. 

Green, K. M., B. A. Crawford, K. A. Williamson, and A. A. DeWan. 2019. A meta-
analysis of social marketing campaigns to improve global conservation 
outcomes. Social Marketing Quarterly 25:69-87. 
https://doi.org/10.1177/1524500418824258. 

Greenberg, R., P. Bichier, A. C. Angon, and R. Reitsma. 1997. Bird Populations in 
Shade and Sun Coffee Plantations in Central Guatemala: Poblaciones de Aves 
en Plantaciones Cafetaleras en Sombra y Sol en la Región Central de 
Guatemala. Conservation Biology 11:448-459. https://doi.org/10.1046/j.1523-
1739.1997.95464.x. 

Greenfield, S., and D. Veríssimo. 2019. To what extent is social marketing used in 
demand reduction campaigns for illegal wildlife products? Insights from 
elephant ivory and rhino horn. Social Marketing Quarterly 25:40-54.  

Gresser, C., and S. Tickell. 2002. Mugged: Poverty in your coffee cup. Oxfam. 
Grunert, K. G., S. Hieke, and J. Wills. 2014. Sustainability labels on food products: 

Consumer motivation, understanding and use. Food policy 44:177-189. 
https://doi.org/10.1016/j.foodpol.2013.12.001. 

Guingato, P., E. Nardone, and L. Notarnicola. 2008. Environmental and 
socioeconomic effects of intensive agriculture: The Vietnam case. Journal of 
Commodity Science, Technology, and Quality 47:135-151.  

Haak, K. 2013. Governance and sustainable development: a case study of the Dutch 
coffee sector in a multi-stakeholder context. University of Twente. 

Haig, M. 2020. The Midnight Library. Canongate Books, Edinburgh. 
Hamon, P., C. E. Grover, A. P. Davis, J.-J. Rakotomalala, N. E. Raharimalala, V. A. 

Albert, H. L. Sreenath, P. Stoffelen, S. E. Mitchell, and E. Couturon. 2017. 
Genotyping-by-sequencing provides the first well-resolved phylogeny for coffee 
(Coffea) and insights into the evolution of caffeine content in its species: GBS 
coffee phylogeny and the evolution of caffeine content. Molecular phylogenetics 
and evolution 109:351-361. https://doi.org/10.1016/j.ympev.2017.02.009. 

Hänke, H., J. Barkmann, L. Blum, Y. Franke, D. A. Martin, J. Niens, K. Osen, V. 
Uruena, S. A. Witherspoon, and A. Wurz. 2018. Socio-economic, land use and 
value chain perspectives on vanilla farming in the SAVA Region (north-eastern 
Madagascar): The Diversity Turn Baseline Study (DTBS). Diskussionsbeitrag  

Hartmann, J. 2011. Starbucks and the third wave. Pages 166-183 in S. F. Parker and 
M. W. Austin, editors. Coffee: Grounds for Debate. John Wiley & Sons Ltd, New 
York, USA. 

Hastings, G. 2007. Social marketing: Why should the devil have all the best tunes? 
First Edition edition. Elsevier, Oxford, UK. 

Hernandez-Aguilera, J. N., J. M. Conrad, M. I. Gómez, and A. D. Rodewald. 2019. The 
economics and ecology of shade-grown coffee: a model to incentivize shade 

https://www.globalcoffeeplatform.org/wp-content/uploads/2020/08/GCP-Snapshot-2018-Sustainable-Purchases.pdf
https://www.globalcoffeeplatform.org/wp-content/uploads/2020/08/GCP-Snapshot-2018-Sustainable-Purchases.pdf
http://dx.doi.org/10.1126/science.aam5324
https://doi.org/10.1108/EJM-09-2011-0523
https://doi.org/10.1108/EJM-09-2011-0523
https://doi.org/10.1177/1524500418824258
https://doi.org/10.1046/j.1523-1739.1997.95464.x
https://doi.org/10.1046/j.1523-1739.1997.95464.x
https://doi.org/10.1016/j.foodpol.2013.12.001
https://doi.org/10.1016/j.ympev.2017.02.009


211 
 

and bird conservation. Ecological Economics 159:110-121. 
https://doi.org/10.1016/j.ecolecon.2019.01.015. 

Hernandez‐Aguilera, J. N., M. I. Gómez, A. D. Rodewald, X. Rueda, C. Anunu, R. 
Bennett, and H. M. van Es. 2018. Quality as a driver of sustainable agricultural 
value chains: The case of the relationship coffee model. Business Strategy and 
the Environment 27:179-198. https://doi.org/10.1002/bse.2009. 

Hummel, D., and A. Maedche. 2019. How effective is nudging? A quantitative review 
on the effect sizes and limits of empirical nudging studies. Journal of Behavioral 
and Experimental Economics 80:47-58. 
https://doi.org/10.1016/j.socec.2019.03.005. 

Hundera, K., R. Aerts, M. De Beenhouwer, K. Van Overtveld, K. Helsen, B. Muys, and 
O. Honnay. 2013. Both forest fragmentation and coffee cultivation negatively 
affect epiphytic orchid diversity in Ethiopian moist evergreen Afromontane 
forests. Biological Conservation 159:285-291. 
https://doi.org/10.1016/j.biocon.2012.10.029. 

Hurley, E., J. Trischler, and T. Dietrich. 2018. Exploring the application of co-design to 
transformative service research. Journal of Services Marketing 32:715-727. 
https://doi.org/10.1108/JSM-09-2017-0321. 

International Coffee Organisation. 2019. Survey on the impact of low coffee prices on 
exporting countries: International Coffee Council 124th Session, held at 
Nairobi, Kenya, from 25 to 29 March 2019.  
http://www.ico.org/documents/cy2018-19/Restricted/icc-124-4e-impactlow-
prices.pdf. 

International Coffee Organisation. 2020. Historical data on the global coffee trade. 
Accessed 6 October 2020 at 
http://www.ico.org/new_historical.asp?section=Statistics 

International Coffee Organisation. 2021. Crop year production by country. Accessed 
4 March 2021 at http://www.ico.org/prices/po-production.pdf 

Iverson, A. L., D. J. Gonthier, D. Pak, K. K. Ennis, R. J. Burnham, I. Perfecto, M. R. 
Rodriguez, and J. H. Vandermeer. 2019. A multifunctional approach for 
achieving simultaneous biodiversity conservation and farmer livelihood in 
coffee agroecosystems. Biological Conservation 238:108179. 
https://doi.org/10.1016/j.biocon.2019.07.024. 

Ives, C. D., M. Giusti, J. Fischer, D. J. Abson, K. Klaniecki, C. Dorninger, J. Laudan, 
S. Barthel, P. Abernethy, and B. Martín-López. 2017. Human–nature 
connection: a multidisciplinary review. Current Opinion in Environmental 
Sustainability 26:106-113. https://doi.org/10.1016/j.cosust.2017.05.005. 

Jenks, B., P. W. Vaughan, and P. J. Butler. 2010. The evolution of Rare Pride: Using 
evaluation to drive adaptive management in a biodiversity conservation 
organization. Evaluation and Program Planning 33:186-190.  

Jeppson, H., H. Hofmann, D. Cook, and H. Wickham. 2021. Mosaic Plots in the 
'ggplot2' Framework. 

Jha, S., C. M. Bacon, S. M. Philpott, V. Ernesto Mendez, P. Läderach, and R. A. Rice. 
2014. Shade coffee: update on a disappearing refuge for biodiversity. 
BioScience 64:416-428. https://doi.org/10.1093/biosci/biu038. 

Jigsaw Farms. 2021. About Us. Accessed 26 March 2021 at 
https://www.jigsawfarms.com.au/about-us-2 

Jose, S. 2009. Agroforestry for ecosystem services and environmental benefits: an 
overview. Agroforestry systems 76:1-10. https://doi.org/10.1007%2Fs10457-
009-9229-7. 

https://doi.org/10.1016/j.ecolecon.2019.01.015
https://doi.org/10.1002/bse.2009
https://doi.org/10.1016/j.socec.2019.03.005
https://doi.org/10.1016/j.biocon.2012.10.029
https://doi.org/10.1108/JSM-09-2017-0321
http://www.ico.org/documents/cy2018-19/Restricted/icc-124-4e-impactlow-prices.pdf
http://www.ico.org/documents/cy2018-19/Restricted/icc-124-4e-impactlow-prices.pdf
http://www.ico.org/new_historical.asp?section=Statistics
http://www.ico.org/prices/po-production.pdf
https://doi.org/10.1016/j.biocon.2019.07.024
https://doi.org/10.1016/j.cosust.2017.05.005
https://doi.org/10.1093/biosci/biu038
https://www.jigsawfarms.com.au/about-us-2
https://doi.org/10.1007%2Fs10457-009-9229-7
https://doi.org/10.1007%2Fs10457-009-9229-7


212 
 

Jumaa, P. 2005. Hand hygiene: simple and complex. International Journal of 
Infectious Diseases 9:3-14. https://doi.org/10.1016/j.ijid.2004.05.005. 

KeepCup. 2021. The KeepCup story. Accessed 23 March 2021 at 
https://au.keepcup.com/ 

Kennedy, A.-M., J. A. Kemper, and A. G. Parsons. 2018. Upstream social marketing 
strategy. Journal of Social Marketing 8:258-279. 
https://doi.org/10.1108/JSOCM-03-2017-0016. 

Killeen, T. J., and G. Harper. 2016. Coffee in the 21st century, will climate change and 
increased demand lead to new deforestation. Conservation International, New 
York  

Klimas, C. A., and E. Webb. 2017. Comparing stated and realized preferences for 
shade‐grown vs. conventionally grown coffee. International Journal of 
Consumer Studies 42:76-92. https://doi.org/10.1111/ijcs.12399. 

Kolk, A. 2013. Mainstreaming sustainable coffee. Sustainable Development 21:324-
337. https://doi.org/10.1002/sd.507. 

König, H. J., C. Kiffner, S. Kramer-Schadt, C. Fürst, O. Keuling, and A. T. Ford. 2020. 
Human–wildlife coexistence in a changing world. Conservation Biology 34:786-
794. https://doi.org/10.1111/cobi.13513. 

Kotler, P., and N. Lee. 2011. Social marketing: Influencing behaviors for good. Fourth 
Edition edition. SAGE, London, UK. 

Kotler, P., and G. Zaltman. 1971. Social marketing: an approach to planned social 
change. Journal of marketing 35:3-12.  

Kubacki, K., R. Ronto, V. Lahtinen, B. Pang, and S. Rundle-Thiele. 2017. Social 
marketing interventions aiming to increase physical activity among adults. 
Health Education. https://doi.org/10.1108/HE-02-2016-0008. 

Kuhn, M., and K. Johnson. 2019. Feature engineering and selection: A practical 
approach for predictive models. CRC Press, Boca Raton, Florida. 

Kuhn, M., J. Wing, S. Weston, A. Williams, C. Keefer, A. Engelhardt, T. Cooper, Z. 
Mayer, and B. Kenkel. 2020. caret: Classification and Regression Training. R 
package version 6.0-86. 

Larson, R. B., and J. M. Farac. 2019. Profiling Green Consumers. Social Marketing 
Quarterly 25:275-290. https://doi.org/10.1177/1524500419882391. 

Laurance, W. F., T. E. Lovejoy, H. L. Vasconcelos, E. M. Bruna, R. K. Didham, P. C. 
Stouffer, C. Gascon, R. O. Bierregaard, S. G. Laurance, and E. Sampaio. 2002. 
Ecosystem decay of Amazonian forest fragments: a 22‐year investigation. 
Conservation Biology 16:605-618. https://doi.org/10.1046/j.1523-
1739.2002.01025.x. 

Lee, N. R., and P. Kotler. 2011. Social marketing: Influencing behaviors for good. fouth 
edition. Sage Publications, London. 

Lee, Y., and A. Bateman. 2021. The competitiveness of fair trade and organic versus 
conventional coffee based on consumer panel data. Ecological Economics 
184:106986. https://doi.org/10.1016/j.ecolecon.2021.106986. 

Liaw, A., and M. Wiener. 2002. Classification and regression by randomForest. R 
news 2:18-22.  

Lim, F. K., L. R. Carrasco, J. McHardy, and D. P. Edwards. 2017. Perverse market 
outcomes from biodiversity conservation interventions. Conservation Letters 
10:506-516. https://doi.org/10.1111/conl.12332. 

Lindenmayer, D. B., and J. F. Franklin. 2002. Conserving forest biodiversity: a 
comprehensive multiscaled approach. Island press. 

https://doi.org/10.1016/j.ijid.2004.05.005
https://au.keepcup.com/
https://doi.org/10.1108/JSOCM-03-2017-0016
https://doi.org/10.1111/ijcs.12399
https://doi.org/10.1002/sd.507
https://doi.org/10.1111/cobi.13513
https://doi.org/10.1108/HE-02-2016-0008
https://doi.org/10.1177/1524500419882391
https://doi.org/10.1046/j.1523-1739.2002.01025.x
https://doi.org/10.1046/j.1523-1739.2002.01025.x
https://doi.org/10.1016/j.ecolecon.2021.106986
https://doi.org/10.1111/conl.12332


213 
 

Liu, J., V. Hull, J. Luo, W. Yang, W. Liu, A. Viña, C. Vogt, Z. Xu, H. Yang, and J. Zhang. 
2015. Multiple telecouplings and their complex interrelationships. Ecology and 
Society 20. http://dx.doi.org/10.5751/ES-07868-200344. 

MacGregor, F., V. Ramasar, and K. A. Nicholas. 2017. Problems with firm-led 
voluntary sustainability schemes: the case of direct trade coffee. Sustainability 
9:651. https://doi.org/10.3390/su9040651. 

MacInnis, D. J., and B. J. Jaworski. 1989. Information processing from advertisements: 
Toward an integrative framework. Journal of marketing 53:1-23. 
https://doi.org/10.1177/002224298905300401. 

Maclnnis, D. J., C. Moorman, and B. J. Jaworski. 1991. Enhancing and measuring 
consumers’ motivation, opportunity, and ability to process brand information 
from ads. Journal of marketing 55:32-53. 
https://doi.org/10.1177/002224299105500403. 

Magnusson, M. K., A. Arvola, U. K. K. Hursti, L. Åberg, and P. O. Sjödén. 2001. 
Attitudes towards organic foods among Swedish consumers. British food 
journal. https://doi.org/10.1108/00070700110386755. 

Manzo, J. 2014. Machines, people, and social interaction in “third-wave” coffeehouses. 
Journal of Arts and Humanities 3:1-12. 
https://doi.org/10.18533/journal.v3i8.527. 

Marques, A., I. S. Martins, T. Kastner, C. Plutzar, M. C. Theurl, N. Eisenmenger, M. 
A. Huijbregts, R. Wood, K. Stadler, and M. Bruckner. 2019. Increasing impacts 
of land use on biodiversity and carbon sequestration driven by population and 
economic growth. Nature Ecology & Evolution 3:628-637. 
https://doi.org/10.1038/s41559-019-0824-3. 

Martin, D. A., K. Osen, I. Grass, D. Hölscher, T. Tscharntke, A. Wurz, and H. Kreft. 
2020. Land-use history determines ecosystem services and conservation value 
in tropical agroforestry. Conservation Letters n/a:e12740. 
https://doi.org/10.1111/conl.12740. 

Martin, R., and R. L. Martin. 2009. The design of business: Why design thinking is the 
next competitive advantage. Harvard Business Press. 

Mas, A. H., and T. V. Dietsch. 2004. Linking shade coffee certification to biodiversity 
conservation: butterflies and birds in Chiapas, Mexico. Ecological applications 
14:642-654. https://doi.org/10.1890/02-5225. 

Mattelmäki, T. 2008. Probing for co-exploring. Co-design 4:65-78. 
https://doi.org/10.1080/15710880701875027. 

Mattelmäki, T., and F. Sleeswijk Visser. 2011. Lost in Co-X: Interpretations of Co-
design and Co-creation.in 4th World Conference on Design Research (IASDR 
2011). Delft, The Netherlands. 

Maxwell, S. L., R. A. Fuller, T. M. Brooks, and J. E. Watson. 2016. Biodiversity: The 
ravages of guns, nets and bulldozers. Nature News 536:143. 
https://doi.org/10.1038/536143a. 

Mayer, F. S., and C. M. Frantz. 2004. The connectedness to nature scale: A measure 
of individuals’ feeling in community with nature. Journal of Environmental 
Psychology 24:503-515. https://doi.org/10.1016/j.jenvp.2004.10.001. 

McKenzie-Mohr, D., N. R. Lee, P. Kotler, and P. W. Schultz. 2011. Social marketing 
to protect the environment: What works. Sage Publications. 

Mehmet, M., T. Heffernan, and J. Algie. 2021. Harnessing social listening to explore 
consumer cognitive bias: implications for upstream social marketing. Journal of 
Social Marketing. https://doi.org/10.1108/JSOCM-03-2021-0067. 

http://dx.doi.org/10.5751/ES-07868-200344
https://doi.org/10.3390/su9040651
https://doi.org/10.1177/002224298905300401
https://doi.org/10.1177/002224299105500403
https://doi.org/10.1108/00070700110386755
https://doi.org/10.18533/journal.v3i8.527
https://doi.org/10.1038/s41559-019-0824-3
https://doi.org/10.1111/conl.12740
https://doi.org/10.1890/02-5225
https://doi.org/10.1080/15710880701875027
https://doi.org/10.1038/536143a
https://doi.org/10.1016/j.jenvp.2004.10.001
https://doi.org/10.1108/JSOCM-03-2021-0067


214 
 

Mehmet, M. M. I., and P. Simmons. 2019. Operationalizing social media in upstream 
social marketing: A case of shark policy in New South Wales. Journal of Social 
Marketing 9:288-308. https://doi.org/10.1108/JSOCM-08-2018-0074. 

Meijers, M. H., P. Remmelswaal, and A. Wonneberger. 2019. Using visual impact 
metaphors to stimulate environmentally friendly behavior: The roles of 
response efficacy and evaluative persuasion knowledge. Environmental 
Communication 13:995-1008. 
https://doi.org/10.1080/17524032.2018.1544160. 

Mellish, S., J. C. Ryan, E. L. Pearson, and M. R. Tuckey. 2019. Research methods 
and reporting practices in zoo and aquarium conservation‐education 
evaluation. Conservation Biology 33:40-52. https://doi.org/10.1111/cobi.13177. 

Metcalf, A. L., J. W. Angle, C. N. Phelan, B. A. Muth, and J. C. Finley. 2019. More 
“bank” for the buck: Microtargeting and normative appeals to increase social 
marketing efficiency. Social Marketing Quarterly 25:26-39.  

Meyer, D., A. Zeileis, and K. Hornik. 2013. vcd: Visualizing Categorical Data. R 
package version 1.3-1. R Foundation for Statistical Computing Vienna. 

Michie, S., and M. Johnston. 2012. Theories and techniques of behaviour change: 
Developing a cumulative science of behaviour change. Health psychology 
review 6:1-6. https://doi.org/10.1080/17437199.2012.654964. 

Michie, S., M. M. Van Stralen, and R. West. 2011. The behaviour change wheel: a 
new method for characterising and designing behaviour change interventions. 
Implementation science 6:1-12. https://doi.org/10.1186/1748-5908-6-42. 

Mills, J. G., A. Bissett, N. J. Gellie, A. J. Lowe, C. A. Selway, T. Thomas, P. Weinstein, 
L. S. Weyrich, and M. F. Breed. 2020. Revegetation of urban green space 
rewilds soil microbiotas with implications for human health and urban design. 
Restoration Ecology 28:S322-S334. https://doi.org/10.1111/rec.13175. 

Moguel, P., and V. M. Toledo. 1999. Biodiversity conservation in traditional coffee 
systems of Mexico. Conservation Biology 13:11-21. 
https://doi.org/10.1046/j.1523-1739.1999.97153.x. 

Murthy, P. S., and M. M. Naidu. 2012. Sustainable management of coffee industry by-
products and value addition—A review. Resources, Conservation and recycling 
66:45-58. https://doi.org/10.1016/j.resconrec.2012.06.005. 

Naomi, A. S. 2020. Access to nature has always been important; with COVID-19, it is 
essential. HERD: Health Environments Research & Design Journal 13:242-
244. https://doi.org/10.1177/1937586720949792. 

Neilson, J., R. Toth, N. Sari, J. Bray, M. Donoghue, B. Arifin, and H. Ismono. 2019. 
Evaluation of the Impacts of Sustainability Standards on Smallholder Coffee 
Farmers in Southern Sumatra, Indonesia. London 
https://www.evidensia.eco/resources/37/evaluation-of-the-impacts-of-
sustainability-standards-on-smallholder-coffee-farmers-in-southern-sumatra-
indonesia-final-evaluation-report/. 

Nesper, M., C. Kueffer, S. Krishnan, C. G. Kushalappa, and J. Ghazoul. 2017. Shade 
tree diversity enhances coffee production and quality in agroforestry systems 
in the Western Ghats. Agriculture, ecosystems & environment 247:172-181. 
https://doi.org/10.1016/j.agee.2017.06.024. 

Nesper, M., C. Kueffer, S. Krishnan, C. G. Kushalappa, and J. Ghazoul. 2019. 
Simplification of shade tree diversity reduces nutrient cycling resilience in coffee 
agroforestry. Journal of Applied Ecology 56:119-131. 
https://doi.org/10.1111/1365-2664.13176. 

https://doi.org/10.1108/JSOCM-08-2018-0074
https://doi.org/10.1080/17524032.2018.1544160
https://doi.org/10.1111/cobi.13177
https://doi.org/10.1080/17437199.2012.654964
https://doi.org/10.1186/1748-5908-6-42
https://doi.org/10.1111/rec.13175
https://doi.org/10.1046/j.1523-1739.1999.97153.x
https://doi.org/10.1016/j.resconrec.2012.06.005
https://doi.org/10.1177/1937586720949792
https://www.evidensia.eco/resources/37/evaluation-of-the-impacts-of-sustainability-standards-on-smallholder-coffee-farmers-in-southern-sumatra-indonesia-final-evaluation-report/
https://www.evidensia.eco/resources/37/evaluation-of-the-impacts-of-sustainability-standards-on-smallholder-coffee-farmers-in-southern-sumatra-indonesia-final-evaluation-report/
https://www.evidensia.eco/resources/37/evaluation-of-the-impacts-of-sustainability-standards-on-smallholder-coffee-farmers-in-southern-sumatra-indonesia-final-evaluation-report/
https://doi.org/10.1016/j.agee.2017.06.024
https://doi.org/10.1111/1365-2664.13176


215 
 

Newmark, W. D. 2002. Conserving biodiversity in East African forests: a study of the 
Eastern Arc Mountains. Springer Science & Business Media, Heidelberg, 
Germany. 

Newton, J. D., F. J. Newton, and S. Rep. 2016. Evaluating social marketing’s upstream 
metaphor: does it capture the flows of behavioural influence between 
‘upstream’and ‘downstream’actors? Journal of Marketing Management 
32:1103-1122. https://doi.org/10.1080/0267257X.2016.1186105. 

Nisbet, E. K., J. M. Zelenski, and S. A. Murphy. 2009. The nature relatedness scale: 
Linking individuals' connection with nature to environmental concern and 
behavior. Environment and behavior 41:715-740. 
https://doi.org/10.1177/0013916508318748. 

Norris, K. 2008. Agriculture and biodiversity conservation: opportunity knocks. 
Conservation Letters 1:2-11. https://doi.org/10.1111/j.1755-
263X.2008.00007.x. 

OECD, and World Health Organization. 2020. Tobacco. Health at a Glance: 
Asia/Pacific 2020. 

Oliver, A. 2015. Nudging, shoving, and budging: Behavioural economic‐informed 
policy. Public Administration 93:700-714. https://doi.org/10.1111/padm.12165. 

Otten, F., J. Hein, H. Bondy, and H. Faust. 2020. Deconstructing sustainable rubber 
production: contesting narratives in rural Sumatra. Journal of Land Use Science 
15:306-326. https://doi.org/10.1080/1747423X.2019.1709225. 

Ovalle-Rivera, O., P. Läderach, C. Bunn, M. Obersteiner, and G. Schroth. 2015. 
Projected shifts in Coffea arabica suitability among major global producing 
regions due to climate change. PloS one 10:e0124155. 
https://doi.org/10.1371/journal.pone.0124155. 

Panhuysen, S., and J. Pierrot. 2014. Coffee Barometer 2014.   
Panhuysen, S., and J. Pierrot. 2018. Coffee Barometer 2018.   
Panhuysen, S., and J. Pierrot. 2020. Coffee Barometer 2020.   
Pendergrast, M. 1999. Uncommon grounds: the history of coffee and how it 

transformed our world. Basic Books, New York. 
Perfecto, I., R. A. Rice, R. Greenberg, and M. E. Van der Voort. 1996. Shade coffee: 

a disappearing refuge for biodiversity: shade coffee plantations can contain as 
much biodiversity as forest habitats. BioScience 46:598-608. 
https://doi.org/10.2307/1312989. 

Perfecto, I., and R. Snelling. 1995. Biodiversity and the transformation of a tropical 
agroecosystem: ants in coffee plantations. Ecological applications 5:1084-
1097. https://doi.org/10.2307/2269356. 

Philpott, S. M., W. J. Arendt, I. Armbrecht, P. Bichier, T. V. Diestch, C. Gordon, R. 
Greenberg, I. Perfecto, R. Reynoso‐Santos, and L. Soto‐Pinto. 2008. 
Biodiversity loss in Latin American coffee landscapes: review of the evidence 
on ants, birds, and trees. Conservation Biology 22:1093-1105. 
https://doi.org/10.1111/j.1523-1739.2008.01029.x. 

Pickett‐Baker, J., and R. Ozaki. 2008. Pro‐environmental products: marketing 
influence on consumer purchase decision. Journal of consumer marketing. 
https://doi.org/10.1108/07363760810890516. 

Purvis, B., Y. Mao, and D. Robinson. 2019. Three pillars of sustainability: in search of 
conceptual origins. Sustainability Science 14:681-695. 
https://doi.org/10.1007/s11625-018-0627-5. 

R Core Team. 2020. R: A language and environment for statistical computing. R 
Foundation for Statistical Computing, Vienna, Austria. 

https://doi.org/10.1080/0267257X.2016.1186105
https://doi.org/10.1177/0013916508318748
https://doi.org/10.1111/j.1755-263X.2008.00007.x
https://doi.org/10.1111/j.1755-263X.2008.00007.x
https://doi.org/10.1111/padm.12165
https://doi.org/10.1080/1747423X.2019.1709225
https://doi.org/10.1371/journal.pone.0124155
https://doi.org/10.2307/1312989
https://doi.org/10.2307/2269356
https://doi.org/10.1111/j.1523-1739.2008.01029.x
https://doi.org/10.1108/07363760810890516
https://doi.org/10.1007/s11625-018-0627-5


216 
 

Rainforest Alliance. 2020a. The Rainforest Alliance 2020 Certification Program Is 
Here. Accessed 21 September 2021 at https://www.rainforest-
alliance.org/business/certification/the-rainforest-alliance-2020-certification-
program-is-here/ 

Rainforest Alliance. 2020b. Rainforest Alliance.org. Accessed 14 August 2020 at 
https://www.rainforest-alliance.org/ 

Reddy, S. M., J. Montambault, Y. J. Masuda, E. Keenan, W. Butler, J. R. Fisher, S. T. 
Asah, and A. Gneezy. 2017. Advancing conservation by understanding and 
influencing human behavior. Conservation Letters 10:248-256. 
https://doi.org/10.1111/conl.12252. 

Reeves, M., P. Carlsson-Szlezak, K. Whitaker, and M. Abraham. 2020. Sensing and 
shaping the post-COVID era. The BCG Henderson Institute.  

Reground. 2021. Reground is a waste education service. Accessed 23 March 2021 at 
https://www.reground.com.au/ 

Revelle, W. 2020. psych: Procedures for Personality and Psychological Research, R 
package version 2.0.9. Northwestern University, Evanston, Illinois, USA. 

Reyes, T., O. Luukkanen, and R. Quiroz. 2010. Conservation and cardamom 
cultivation in nature reserve buffer zones in the East Usambara Mountains, 
Tanzania. Journal of sustainable forestry 29:696-715. 
https://doi.org/10.1080/10549811003742266. 

Rice, R. A., and J. R. Ward. 1996. Coffee, conservation, and commerce in the western 
hemisphere: how individuals and institutions can promote ecologically sound 
farming and forest management in northern Latin America. Smithsonian 
Migratory Bird Center, Washington, USA. 

Ritchie, H., and M. Roser. 2020. Environmental impacts of food production. Our world 
in data. Accessed 29 September 2021 at 
https://ourworldindata.org/environmental-impacts-of-
food?utm_source=jeremycherfas&utm_medium=email&utm_campaign=eat-
this-newsletter-132-underserved 

Robinson, B. S., M. J. Creasey, A. Skeats, I. Coverdale, and A. Barlow. 2019. Global 
survey reveals a lack of social marketing skills in the conservation sector and 
shows supply of training doesn’t meet demand. Social Marketing Quarterly 
25:9-25. https://doi.org/10.1177/1524500418813542. 

Robinson, R., and C. Smith. 2002. Psychosocial and demographic variables 
associated with consumer intention to purchase sustainably produced foods as 
defined by the Midwest Food Alliance. Journal of nutrition education and 
behavior 34:316-325. https://doi.org/10.1016/S1499-4046(06)60114-0. 

Rogers, E. M. 2010. Diffusion of innovations. 4th edition. Simon and Schuster Inc, New 
York. 

Roser, M. 2019. Future Population Growth. Accessed 6 October 2020 at 
https://ourworldindata.org/future-population-growth#whether-the-world-
population-will-reach-10-billion-will-likely-depend-on-africa 

Rothschild, M. L. 1999. Carrots, sticks, and promises: A conceptual framework for the 
management of public health and social issue behaviors. Journal of marketing 
63:24-37. https://doi.org/10.1177/002224299906300404. 

Rousseau, S., and N. Deschacht. 2020. Public awareness of nature and the 
environment during the COVID-19 crisis. Environmental and Resource 
Economics 76:1149-1159. https://doi.org/10.1007/s10640-020-00445-w. 

Ruf, F., G. Schroth, and K. Doffangui. 2015. Climate change, cocoa migrations and 
deforestation in West Africa: What does the past tell us about the future? 

https://www.rainforest-alliance.org/business/certification/the-rainforest-alliance-2020-certification-program-is-here/
https://www.rainforest-alliance.org/business/certification/the-rainforest-alliance-2020-certification-program-is-here/
https://www.rainforest-alliance.org/business/certification/the-rainforest-alliance-2020-certification-program-is-here/
https://www.rainforest-alliance.org/
https://doi.org/10.1111/conl.12252
https://www.reground.com.au/
https://doi.org/10.1080/10549811003742266
https://ourworldindata.org/environmental-impacts-of-food?utm_source=jeremycherfas&utm_medium=email&utm_campaign=eat-this-newsletter-132-underserved
https://ourworldindata.org/environmental-impacts-of-food?utm_source=jeremycherfas&utm_medium=email&utm_campaign=eat-this-newsletter-132-underserved
https://ourworldindata.org/environmental-impacts-of-food?utm_source=jeremycherfas&utm_medium=email&utm_campaign=eat-this-newsletter-132-underserved
https://doi.org/10.1177/1524500418813542
https://doi.org/10.1016/S1499-4046(06)60114-0
https://ourworldindata.org/future-population-growth#whether-the-world-population-will-reach-10-billion-will-likely-depend-on-africa
https://ourworldindata.org/future-population-growth#whether-the-world-population-will-reach-10-billion-will-likely-depend-on-africa
https://doi.org/10.1177/002224299906300404
https://doi.org/10.1007/s10640-020-00445-w


217 
 

Sustainability Science 10:101-111. https://doi.org/10.1007/s11625-014-0282-
4. 

Rundle-Thiele, S., T. Dietrich, and J. Carins. 2021. CBE: A Framework to Guide the 
Application of Marketing to Behavior Change. Social Marketing Quarterly 
27:175-194. https://doi.org/10.1177/15245004211021643. 

Sachs, J. D., K. Y. Cordes, J. Rising, P. Toledano, and N. W. Maennling. 2019. 
Ensuring Economic Viability & Sustainability of Coffee Production. 
http://dx.doi.org/10.2139/ssrn.3660936. 

Sahlqvist, S., Y. Song, F. Bull, E. Adams, J. Preston, and D. Ogilvie. 2011. Effect of 
questionnaire length, personalisation and reminder type on response rate to a 
complex postal survey: randomised controlled trial. BMC medical research 
methodology 11:1-8. https://doi.org/10.1186/1471-2288-11-62. 

Samoggia, A., and B. Riedel. 2018. Coffee consumption and purchasing behavior 
review: Insights for further research. Appetite 129:70-81. 
https://doi.org/10.1016/j.appet.2018.07.002. 

Samper, L., D. Giovannucci, and L. Marques Vieira. 2017. The powerful role of 
intangibles in the coffee value chain. Economic research paper.  

Sanders, E. B.-N., and P. J. Stappers. 2008. Co-creation and the new landscapes of 
design. Co-design 4:5-18. https://doi.org/10.1080/15710880701875068. 

Saunders, C. D., A. T. Brook, and O. Eugene Myers Jr. 2006. Using psychology to 
save biodiversity and human well‐being. Conservation Biology 20:702-705. 
https://doi.org/10.1111/j.1523-1739.2006.00435.x. 

Schultz, P. W. 2002. Inclusion with nature: The psychology of human-nature relations. 
Pages 61-78  Psychology of sustainable development. Springer. 

Schultz, P. W. 2011. Conservation means behavior. Conservation Biology 25:1080-
1083. https://doi.org/10.1111/j.1523-1739.2011.01766.x. 

Selinske, M., G. Garrard, S. Bekessy, A. Gordon, A. Kusmanoff, and F. Fidler. 2018. 
Revisiting the promise of conservation psychology. Conservation Biology 
32:1464-1468. https://doi.org/10.1111/cobi.13106. 

Selinske, M. J., F. Fidler, A. Gordon, G. E. Garrard, A. M. Kusmanoff, and S. A. 
Bekessy. 2020a. We have a steak in it: Eliciting interventions to reduce beef 
consumption and its impact on biodiversity. Conservation Letters 13:e12721. 
https://doi.org/10.1111/conl.12721. 

Selinske, M. J., G. E. Garrard, E. A. Gregg, A. M. Kusmanoff, L. R. Kidd, M. T. Cullen, 
M. Cooper, W. L. Geary, M. A. Hatty, F. Hames, S. Kneebone, E. M. McLeod, 
E. G. Ritchie, Z. E. Squires, J. Thomas, M. A. W. Willcock, S. Blair, and S. A. 
Bekessy. 2020b. Identifying and prioritizing human behaviors that benefit 
biodiversity. Conservation Science and Practice:e249. 
https://doi.org/10.1111/csp2.249. 

Smith, E. A., and M. Wishnie. 2000. Conservation and subsistence in small-scale 
societies. Annual Review of Anthropology 29:493-524.  

Smithsonian Migratory Bird Center. 2021. About Bird Friendly Coffee. Accessed 5 
November 2021 at https://nationalzoo.si.edu/migratory-birds/about-bird-
friendly-coffee 

Smithsonian’s National Zoo & Conservation Biology Institute. 2020. About Bird 
Friendly Coffee. Accessed 26 September 2020 at 
https://nationalzoo.si.edu/migratory-birds/about-bird-friendly-coffee 

Sneddon, J., K. Hughes, and R. Ballantyne. 2020. Using Values-Based Focus Groups 
to Evaluate Visitors’ Perceptions and Interpretation of a Wildlife Exhibit. Visitor 
Studies 24:100-120. https://doi.org/10.1080/10645578.2020.1852809. 

https://doi.org/10.1007/s11625-014-0282-4
https://doi.org/10.1007/s11625-014-0282-4
https://doi.org/10.1177/15245004211021643
http://dx.doi.org/10.2139/ssrn.3660936
https://doi.org/10.1186/1471-2288-11-62
https://doi.org/10.1016/j.appet.2018.07.002
https://doi.org/10.1080/15710880701875068
https://doi.org/10.1111/j.1523-1739.2006.00435.x
https://doi.org/10.1111/j.1523-1739.2011.01766.x
https://doi.org/10.1111/cobi.13106
https://doi.org/10.1111/conl.12721
https://doi.org/10.1111/csp2.249
https://nationalzoo.si.edu/migratory-birds/about-bird-friendly-coffee
https://nationalzoo.si.edu/migratory-birds/about-bird-friendly-coffee
https://nationalzoo.si.edu/migratory-birds/about-bird-friendly-coffee
https://doi.org/10.1080/10645578.2020.1852809


218 
 

Sodhi, K. 2011. Has marketing come full circle? Demarketing for sustainability. 
Business strategy series 12:177-185. 
https://doi.org/10.1108/17515631111155133. 

Sodhi, N. S., L. P. Koh, B. W. Brook, and P. K. Ng. 2004. Southeast Asian biodiversity: 
an impending disaster. Trends Ecol Evol 19:654-660. 
https://doi.org/10.1016/j.tree.2004.09.006. 

Sodhi, N. S., L. P. Koh, R. Clements, T. C. Wanger, J. K. Hill, K. C. Hamer, Y. Clough, 
T. Tscharntke, M. R. C. Posa, and T. M. Lee. 2010. Conserving Southeast 
Asian forest biodiversity in human-modified landscapes. Biological 
Conservation 143:2375-2384. https://doi.org/10.1016/j.biocon.2009.12.029. 

Sterling, E. J., E. Betley, A. Sigouin, A. Gomez, A. Toomey, G. Cullman, C. Malone, 
A. Pekor, F. Arengo, and M. Blair. 2017. Assessing the evidence for stakeholder 
engagement in biodiversity conservation. Biological Conservation 209:159-171. 
https://doi.org/10.1016/j.biocon.2017.02.008. 

Stoett, P. J., and D. A. Omrow. 2020. Spheres of Transnational Ecoviolence. Springer. 
Stonich, S. C. 2020. I am destroying the land!: The political ecology of poverty and 

environmental destruction in Honduras. Routledge, New York. 
Sullivan, J. J., and L. E. Molles. 2016. Biodiversity monitoring by community‐based 

restoration groups in New Zealand. Ecological Management & Restoration 
17:210-217. https://doi.org/10.1111/emr.12225. 

Tadesse, G., E. Zavaleta, and C. Shennan. 2014. Coffee landscapes as refugia for 
native woody biodiversity as forest loss continues in southwest Ethiopia. 
Biological Conservation 169:384-391. 
https://doi.org/10.1016/j.biocon.2013.11.034. 

Takahashi, R., Y. Todo, and Y. Funaki. 2018. How can we motivate consumers to 
purchase certified forest coffee? Evidence from a laboratory randomized 
experiment using eye-trackers. Ecological Economics 150:107-121. 
https://doi.org/10.1016/j.ecolecon.2018.04.010. 

Tam, K.-P. 2013. Concepts and measures related to connection to nature: Similarities 
and differences. Journal of Environmental Psychology 34:64-78. 
https://doi.org/10.1016/j.jenvp.2013.01.004. 

Tamaki, R., and P. Batt. 2011. Differences in awareness of fair trade and organic 
labelling among coffee consumers in Australia and Japan.in Proceedings of the 
Australian and New Zealand Marketing Academy conference 2011. ANZMAC 
2011. 

Tayleur, C., A. Balmford, G. M. Buchanan, S. H. Butchart, H. Ducharme, R. E. Green, 
J. C. Milder, F. J. Sanderson, D. H. Thomas, and J. Vickery. 2017. Global 
coverage of agricultural sustainability standards, and their role in conserving 
biodiversity. Conservation Letters 10:610-618. 
https://doi.org/10.1111/conl.12314. 

Tayleur, C., A. Balmford, G. M. Buchanan, S. H. Butchart, C. C. Walker, H. Ducharme, 
R. E. Green, J. C. Milder, F. J. Sanderson, and D. H. Thomas. 2018. Where are 
commodity crops certified, and what does it mean for conservation and poverty 
alleviation? Biological Conservation 217:36-46. 
https://doi.org/10.1016/j.biocon.2017.09.024. 

Tejeda-Cruz, C., E. Silva-Rivera, J. R. Barton, and W. J. Sutherland. 2010. Why shade 
coffee does not guarantee biodiversity conservation. Ecology and Society 15. 
https://www.jstor.org/stable/26268117. 

The Ad Council. 2021. Story of Smokey. Accessed 2 March 2021 at 
https://smokeybear.com/en/smokeys-history/about-the-campaign 

https://doi.org/10.1108/17515631111155133
https://doi.org/10.1016/j.tree.2004.09.006
https://doi.org/10.1016/j.biocon.2009.12.029
https://doi.org/10.1016/j.biocon.2017.02.008
https://doi.org/10.1111/emr.12225
https://doi.org/10.1016/j.biocon.2013.11.034
https://doi.org/10.1016/j.ecolecon.2018.04.010
https://doi.org/10.1016/j.jenvp.2013.01.004
https://doi.org/10.1111/conl.12314
https://doi.org/10.1016/j.biocon.2017.09.024
https://www.jstor.org/stable/26268117
https://smokeybear.com/en/smokeys-history/about-the-campaign


219 
 

Thøgersen, J. 2014. Unsustainable consumption. European Psychologist. 
https://doi.org/10.1027/1016-9040/a000176. 

Thorlakson, T., J. Hainmueller, and E. F. Lambin. 2018. Improving environmental 
practices in agricultural supply chains: The role of company-led standards. 
Global environmental change 48:32-42. 
https://doi.org/10.1016/j.gloenvcha.2017.10.006. 

Tobler, C., V. H. Visschers, and M. Siegrist. 2011. Eating green. Consumers’ 
willingness to adopt ecological food consumption behaviors. Appetite 57:674-
682. https://doi.org/10.1016/j.appet.2011.08.010. 

Trischler, J., and M. Charles. 2019. The application of a service ecosystems lens to 
public policy analysis and design: exploring the frontiers. Journal of Public 
Policy & Marketing 38:19-35. https://doi.org/10.1177/0743915618818566. 

Trischler, J., T. Dietrich, and S. Rundle-Thiele. 2019. Co-design: from expert- to user-
driven ideas in public service design. Public Management Review 21:1595-
1619. https://doi.org/10.1080/14719037.2019.1619810. 

Truong, V. D. 2014. Social marketing: A systematic review of research 1998–2012. 
Social Marketing Quarterly 20:15-34. 
https://doi.org/10.1177/1524500413517666. 

Tscharntke, T., J. C. Milder, G. Schroth, Y. Clough, F. DeClerck, A. Waldron, R. Rice, 
and J. Ghazoul. 2015. Conserving biodiversity through certification of tropical 
agroforestry crops at local and landscape scales. Conservation Letters 8:14-
23. https://doi.org/10.1111/conl.12110. 

Tschimmel, K. 2012. Design Thinking as an effective Toolkit for Innovation. Page 1 in 
ISPIM Conference Proceedings. The International Society for Professional 
Innovation Management (ISPIM). 

United Nations. 2021. Sustainability. Accessed 12 September 2021 at 
https://www.un.org/en/academic-impact/sustainability 

Verburg, R., E. Rahn, P. Verweij, M. van Kuijk, and J. Ghazoul. 2019. An innovation 
perspective to climate change adaptation in coffee systems. Environmental 
Science & Policy 97:16-24. https://doi.org/10.1016/j.envsci.2019.03.017. 

Veríssimo, D. 2013. Influencing human behaviour: an underutilised tool for biodiversity 
management. Conservation Evidence 10:29-31.  

Veríssimo, D. 2019. The past, present, and future of using social marketing to 
conserve biodiversity. Social Marketing Quarterly 25:3-8. 
https://doi.org/10.1177/1524500419825545. 

Veríssimo, D., A. Bianchessi, A. Arrivillaga, F. C. Cadiz, R. Mancao, and K. Green. 
2017. Does It Work for Biodiversity? Experiences and Challenges in the 
Evaluation of Social Marketing Campaigns. Social Marketing Quarterly 24:18-
34. https://doi.org/10.1177/1524500417734806. 

Veríssimo, D., and E. McKinley. 2016. Introducing conservation marketing: why should 
the devil have all the best tunes? ORYX 50:14-14.  

Veríssimo, D., B. Sadowsky, and L. Douglas. 2019. Conservation marketing as a tool 
to promote human-wildlife coexistence. Cambridge University Press, London, 
UK. 

Veríssimo, D., S. Vieira, D. Monteiro, J. Hancock, and A. Nuno. 2020. Audience 
research as a cornerstone of demand management interventions for illegal 
wildlife products: demarketing sea turtle meat and eggs. Conservation Science 
and Practice:e164. https://doi.org/10.1111/csp2.164. 

Vieilledent, G., C. Grinand, F. A. Rakotomalala, R. Ranaivosoa, J.-R. Rakotoarijaona, 
T. F. Allnutt, and F. Achard. 2018. Combining global tree cover loss data with 

https://doi.org/10.1027/1016-9040/a000176
https://doi.org/10.1016/j.gloenvcha.2017.10.006
https://doi.org/10.1016/j.appet.2011.08.010
https://doi.org/10.1177/0743915618818566
https://doi.org/10.1080/14719037.2019.1619810
https://doi.org/10.1177/1524500413517666
https://doi.org/10.1111/conl.12110
https://www.un.org/en/academic-impact/sustainability
https://doi.org/10.1016/j.envsci.2019.03.017
https://doi.org/10.1177/1524500419825545
https://doi.org/10.1177/1524500417734806
https://doi.org/10.1111/csp2.164


220 
 

historical national forest cover maps to look at six decades of deforestation and 
forest fragmentation in Madagascar. Biological Conservation 222:189-197. 
https://doi.org/10.1016/j.biocon.2018.04.008. 

Vogt, M. A. B. 2020. Developing stronger association between market value of coffee 
and functional biodiversity. Journal of Environmental Management 269:110777. 
https://doi.org/10.1016/j.jenvman.2020.110777. 

Wallack, L., L. Dorfman, D. Jernigan, and M. Themba-Nixon. 1993. Media advocacy 
and public health: Power for prevention. SAGE Publications, Inc, London, UK. 

Wardropper, C. B., A. A. Dayer, M. S. Goebel, and V. Y. Martin. 2021. Conducting 
conservation social science surveys online. Conservation Biology 35:1650-
1658. https://doi.org/10.1111/cobi.13747. 

Warnes, G. R., B. Bolker, T. Lumley, M. G. R. Warnes, and M. Imports. 2018. 
‘gmodels’. Vienna: R Foundation for Statistical Computing.  

Warren‐Thomas, E., P. M. Dolman, and D. P. Edwards. 2015. Increasing demand for 
natural rubber necessitates a robust sustainability initiative to mitigate impacts 
on tropical biodiversity. Conservation Letters 8:230-241. 
https://doi.org/10.1111/conl.12170. 

Weber, E. U. 2017. Breaking cognitive barriers to a sustainable future. Nature Human 
Behaviour 1:0013. https://doi.org/10.1038/s41562-016-0013. 

Whitburn, J., W. Linklater, and W. Abrahamse. 2020. Meta‐analysis of human 
connection to nature and proenvironmental behavior. Conservation Biology 
34:180-193. https://doi.org/10.1111/cobi.13381. 

Wickham, H. 2016. ggplot2: Elegant Graphics for Data Analysis. Springer-Verlag, New 
York. 

Wiedmann, T., M. Lenzen, L. T. Keyßer, and J. K. Steinberger. 2020. Scientists’ 
warning on affluence. Nature communications 11:1-10. 
https://doi.org/10.1038/s41467-020-16941-y. 

Wilcove, D. S., X. Giam, D. P. Edwards, B. Fisher, and L. P. Koh. 2013. Navjot's 
nightmare revisited: logging, agriculture, and biodiversity in Southeast Asia. 
Trends Ecol Evol 28:531-540. https://doi.org/10.1016/j.tree.2013.04.005. 

Willett, W., J. Rockström, B. Loken, M. Springmann, T. Lang, S. Vermeulen, T. 
Garnett, D. Tilman, F. DeClerck, and A. Wood. 2019. Food in the 
Anthropocene: the EAT–Lancet Commission on healthy diets from sustainable 
food systems. The Lancet 393:447-492. https://doi.org/10.1016/S0140-
6736(18)31788-4. 

Williams, A., A. A. Dayer, J. N. Hernandez‐Aguilera, T. B. Phillips, H. Faulkner‐Grant, 
M. I. Gómez, and A. D. Rodewald. 2021. Tapping birdwatchers to promote bird‐
friendly coffee consumption and conserve birds. People and Nature 3:312-324. 
https://doi.org/10.1002/pan3.10191. 

Williams, W. 2021. The Sunday Read: 'The Case of the Vanishing Jungle'. The Daily. 
The New York Times. 

Willis, R. M., R. A. Stewart, K. Panuwatwanich, P. R. Williams, and A. L. Hollingsworth. 
2011. Quantifying the influence of environmental and water conservation 
attitudes on household end use water consumption. Journal of Environmental 
Management 92:1996-2009. https://doi.org/10.1016/j.jenvman.2011.03.023. 

Wood, W. 2019. Good habits, bad habits: The science of making positive changes that 
stick. Pan Macmillan. 

Wright, A. J., D. Veríssimo, K. Pilfold, E. Parsons, K. Ventre, J. Cousins, R. Jefferson, 
H. Koldewey, F. Llewellyn, and E. McKinley. 2015. Competitive outreach in the 

https://doi.org/10.1016/j.biocon.2018.04.008
https://doi.org/10.1016/j.jenvman.2020.110777
https://doi.org/10.1111/cobi.13747
https://doi.org/10.1111/conl.12170
https://doi.org/10.1038/s41562-016-0013
https://doi.org/10.1111/cobi.13381
https://doi.org/10.1038/s41467-020-16941-y
https://doi.org/10.1016/j.tree.2013.04.005
https://doi.org/10.1016/S0140-6736(18)31788-4
https://doi.org/10.1016/S0140-6736(18)31788-4
https://doi.org/10.1002/pan3.10191
https://doi.org/10.1016/j.jenvman.2011.03.023


221 
 

21st century: why we need conservation marketing. Ocean & Coastal 
Management 115:41-48. https://doi.org/10.1016/j.ocecoaman.2015.06.029. 

Wunderle, J. M., and S. C. Latta. 1996. Avian abundance in sun and shade coffee 
plantations and remnant pine forest in the Cordillera Central, Dominican 
Republic. Ornitologia Neotropical 7:19-34.  

Wymer, W. 2011. Developing more effective social marketing strategies. Journal of 
Social Marketing 1:17-31. https://doi.org/10.1108/20426761111104400. 

Yiridoe, E. K., S. Bonti-Ankomah, and R. C. Martin. 2005. Comparison of consumer 
perceptions and preference toward organic versus conventionally produced 
foods: A review and update of the literature. Renewable agriculture and food 
systems 20:193-205. https://doi.org/10.1079/raf2005113. 

Zeileis, A., D. Meyer, and K. Hornik. 2007. Residual-based shadings for visualizing 
(conditional) independence. Pages 507-525  Journal of Computational and 
Graphical Statistics. 

Zelenski, J. M., R. L. Dopko, and C. A. Capaldi. 2015. Cooperation is in our nature: 
Nature exposure may promote cooperative and environmentally sustainable 
behavior. Journal of Environmental Psychology 42:24-31. 
https://doi.org/10.1016/j.jenvp.2015.01.005. 

Zewdie, B., A. J. Tack, B. Ayalew, M. Wondafrash, S. Nemomissa, and K. Hylander. 
2022. Plant biodiversity declines with increasing coffee yield in Ethiopia's coffee 
agroforests. Journal of Applied Ecology 59:1198-1208. 
https://doi.org/10.1111/1365-2664.14130. 

Zoos Victoria. 2019. Wildlife conservation master plan 2019-2024.  Avaliable at 
https://www.zoo.org.au/media/2183/48636_zoos-vic-wcs-master-plan-
128pp_-final.pdf. 

 

https://doi.org/10.1016/j.ocecoaman.2015.06.029
https://doi.org/10.1108/20426761111104400
https://doi.org/10.1079/raf2005113
https://doi.org/10.1016/j.jenvp.2015.01.005
https://doi.org/10.1111/1365-2664.14130
https://www.zoo.org.au/media/2183/48636_zoos-vic-wcs-master-plan-128pp_-final.pdf
https://www.zoo.org.au/media/2183/48636_zoos-vic-wcs-master-plan-128pp_-final.pdf



