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In November 2020, a meeting was held to explore what citizen science practitioners 

can gain from understanding engagement, marketing, and volunteer motivations in 

order to benefit recruitment and retention in environmental citizen science. This report 

summarises the lessons learned from considering the role of people as participants 

within citizen science; although we note that this is only one and, for some, a contested 

view of participants. Marketing and motivation studies highlighted the importance of 

knowing more about participants. Framing and user experience experts showed how to 

convert knowledge into tailored approaches that enhance engagement and retention. 

Other fields, including the world of commerce, have potential lessons for citizen science 

practitioners, especially those involved in top-down, mass participatory projects that 

require high levels of engagement. 
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INTRODUCTION

The environment and biodiversity are key areas in which 

citizen science is well established as an invaluable tool 

for monitoring and research (Dickinson et al. 2012; Kullen 

and Kasperowski 2016). Ecological and environmental 

citizen science projects cover a spectrum of engagement, 

from small groups of highly engaged specialists, to mass 

participation projects aimed at members of the general 

public (Pocock et al. 2017; Theobald et al. 2015). One of 

the challenges of citizen science is that the evaluation of 

participant-focused outcomes of citizen science is limited 

(Martin 2017; Turrini et al. 2018); indeed, we often know 

relatively little about the characteristics and motivations 

of the people that engage, or do not engage, with citizen 

science (West and Pateman 2016). 

Anecdotally, practitioners of citizen science suggest 

that some projects fail to achieve the level of participation 

required because of lack of public awareness of the project, 

poor uptake, poor engagement, and low retention (see 

also Geoghegan et al. 2016). If people do not know about 

projects, do not find them engaging, or do not choose to 

participate, then projects will fail to provide their intended 

benefits to individuals, to society, and to decision-makers. 

Of course, participants in citizen science are not customers, 

yet there are parallels with customer-facing sectors that 

already devote considerable resources to researching their 

base. For example, sectors such as business and marketing 

combine insights from customer research with established 

marketing theory and practice to enhance sales. For citizen 

science projects to achieve their goals, people need to 

know about the project (comparable with marketing and 

advertising), they need to engage with it (comparable to 

purchasing), and very often, it is desirable to keep them 

engaged (relating to customer experience, retention, and 

loyalty). Projects that are initiated, led, and run by people 

with academic scientific training (Geoghegan et al. 2016) 

may be strong on the science, but successful recruitment 

and participation depends on different skills (West and 

Pateman 2016). Is it useful for citizen science practitioners 

to consider what they can learn and apply from these 

customer-facing sectors.

In response to this question, a meeting was convened 

in November 2020 to explore current knowledge about 

recruitment, participation, and retention in citizen science, 

and to consider what we can learn from best practices 

in customer-facing fields. We drew on experience from 

experts in marketing, advertising, branding, and user-

experience design, from researchers in motivational 

psychology and the psychology of behavioural change, 

and from those focusing on citizen science outcomes and 

engagement. Here, we report on inputs to the meeting that 

were delivered via presentations from speakers (the authors 

of this paper). The audience for this meeting was those 

who lead citizen science projects and who seek to improve 

their citizen science in terms of its reach and impact, with 

a particular focus on mass participation projects that seek 

engagement from a wide audience.

Of course, a scientist-led approach to citizen science, 

with people as invited contributors of data, is not the 

only citizen science approach; indeed, it has been subject 

to some criticism for its lack of inclusivity (Bonney et al. 

2016; Cooper et al. 2021). Other citizen science approaches 

achieve their goals in more collaborative, bottom-up 

approaches. However, we believe that scientist-led 

approaches continue to have a valuable role in citizen 

science—for example, for cost efficient collection of large 

datasets via voluntary contributions from participants 

(Hart et al. 2018a), and for raising awareness of science 

and contentious or misunderstood issues (e.g., Sumner 

et al. 2019). Therefore, reflecting on best practice that 

supports success in these projects is a valuable activity for 

such practitioners. 

THE RATIONALE AND ORGANISATION 
OF THE MEETING

In response to the perceived need to learn about 

engagement and participation from other fields (such as 

marketing), we (AGH, MJOP) set up a half-day seminar, 

run online in November 2020 and entitled Citizen Science: 

engagement, marketing, motivation and change. The 

meeting focused on citizen science projects that are 

initiated and run by project organisers, with a focus on data 

collection. These types of projects have been demonstrably 

impactful, both for data collection and for people’s 

engagement with the environment (Robinson et al. 2018). 

The meeting was hosted by the British Ecological Society 

and supported by the Joint Nature Conservation Committee 

in the UK. More than 90 people attended from the UK, the 

rest of Europe, the USA, and elsewhere, which indicated 

the appeal of the subject. Attendees included academics, 

citizen science practitioners and community project 

leaders, with interests in ecology and the environment. 

Nine invited contributors (the authors) from commercial, 

practitioner, and academic settings presented sessions 

addressing the knowledge gaps identified above with the 

aim of improving future citizen science projects. 

Attendees were encouraged to take part in the online 

chat that ran alongside speakers, and two breakout 

groups were held during the seminar. This combination of 

conversational channels, accentuated rather than hindered 

by the online environment forced upon us by COVID-19 
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restrictions, resulted in a highly collegiate and collaborative 

atmosphere. Feedback was summed up by one attendee 

who commented on the final evaluation that they now saw 

the need to “balance ‘citizen’ and ‘science’ aspects better.” 

Here we provide a review of the topics addressed 

by speakers and the main recommendations from the 

meeting. This demonstrates the opportunities for improving 

contributory citizen science by drawing on experience from 

diverse fields of practice.

HOW ACTIONS AFFECT BELIEFS, AND 
THE IMPORTANCE OF PLACE FOR 
IMPROVING ENGAGEMENT 

The meeting opened with a series of presentations that 

focused on trying to understand better why people engage 

with citizen science. We started by examining the idea 

that engagement with citizen science can spark change 

in participants (with respect to attitudes and behaviour) 

and that such change can have impacts far beyond 

the data collected and the project itself (Brossard et al. 

2005). Citizen science can certainly provide a platform for 

education and for raising awareness, and the conventional 

wisdom is that awareness and understanding of an issue, 

for example, climate change, is required before individuals 

act (although having awareness does not necessarily lead 

to action; De Meyer et al. 2020). In fact, this belief-action 

relationship often runs in reverse in real-life scenarios: 

actions can affect beliefs (Albarracin and Wyer 2000). 

Because citizen science projects often involve action by 

participants, those actions can therefore influence beliefs. 

In ecological and environmental citizen science, therefore, 

there is opportunity to move from issue-based awareness 

raising (in the hope that action follows) toward a focus 

on action-based activities. Attendees indicated that they 

were commonly focused on developing pro-environmental 

behaviour and were interested in promoting the shift from 

issue-based education to action-based activities. 

One way to enhance engagement with citizen science 

was explored through a presentation on the love of place, 

a phenomenon known as topophilia (Tuan 1974). We 

learned that affective connections to participants’ local 

environments at all life stages emerged as a significant 

driver of participation from a qualitative study that analysed 

citizen science narratives (Dunkley 2017). Dunkley’s work 

showed that many citizen science participants involved in 

these studies participated because they wanted to connect 

to a specific place that was important to them for some 

reason (Dunkley 2018). A relationship with a particular 

place can be heightened through relationships with people 

who share that particular topophilia. Local “Friends of…” 

groups can therefore play a central role in citizen science 

projects (e.g., the “Friends of the River Crane” group was 

core to the success of a project monitoring in a River Thames 

[UK] tributary) (Dunkley 2019). Through these discussions, 

it become clear that learning more about how and why 

people engage with a place, and the way that people with 

common place-related interests interact, could be valuable 

for developing more engaging and effective citizen science 

projects (Newman et al. 2017).

Place in the modern world can mean a virtual space, 

and the influence of the digital world and its contrast to the 

physical world emerged on the chat thread as a dominant 

theme. In the digital world, it is easy to forget that citizen 

science can enhance the sensory experience and the joy of 

the natural world that participants can feel. The sensorial 

qualities of citizen science were concluded to have value to 

participants above and beyond the value of simply taking 

part. Discussions concluded that even though people use 

environmental citizen science in different ways, for their 

own purposes (such as introducing school or university 

groups to local ecology; giving purpose to a walk in the 

woods; fulfilling a role as steward of a place; or trying to 

get to know a new place on a deeper level), the sensory 

experience of engaging with the natural world and the 

joy that it brings may be common to all or most. Overall, 

attendees agreed with the conclusion that participation 

is often an opportunity to be in commune with place and 

with nonhuman species, through all the senses. It is often 

a bodily engagement with the places where we live, and 

there is opportunity to develop this more strongly in some 

projects.

PROMOTING CHANGE THROUGH ACTION 
AND EXPERIENCE

Does enhanced engagement, a bodily, sensorial 

and emotional connection, translate to meaningful 

enhancement of well-being and the promotion of long-

lasting behavioural change in the citizen scientists? While 

the gold standard of citizen science argues that citizen 

science should benefit both the science and the citizens, 

benefits to citizens are often overlooked or reported only 

anecdotally (Robinson et al. 2018). Wyles presented 

preliminary findings from a before-and-after questionnaire 

that examined volunteers’ experience of a citizen science 

beach cleaning event. Following the Marine Conservation 

Society’s (MCS) beach clean protocol, volunteers selected 

a 100m stretch of the UK coastline and then removed and 

recorded every item of litter they found. Just under 1,000 of 

the volunteers taking part also completed a questionnaire 

before and after the event in order to assess changes in 
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well-being (did they enjoy the activity?), knowledge (did 

they feel more aware of marine litter?), and behaviour 

(will they undertake more pro-environmental behaviours 

afterwards?). Overall, the findings presented to the meeting 

indicated that volunteers enjoyed the experience, reported 

greater knowledge on the topic, and intended to do more 

afterwards (Wyles et al. unpublished data).

While these findings imply positive impacts for the 

volunteers, it is difficult to know why these results occurred. 

Was it the activity involved or was it simply spending time 

on the beach, which has also been shown to be beneficial 

(Wheeler et al. 2012; White et al. 2013), and does topophilia 

play a role? An experimental field study by the same team 

gives further insight (Wyles et al. 2017). Undergraduate 

students who had not participated in citizen science before 

(and thus had no prior expectations) were randomly 

allocated to one of three activities on the coast: the MCS 

beach clean (practical action, plus reporting the litter 

found); a biodiversity citizen science project (ShoreThing: 

recording abundance of species along the shoreline); or a 

coastal walk (the most common activity performed on the 

coast). By completing questionnaires before and after these 

activities, this study found that all activities were beneficial 

for mood and increasing general pro-environmental 

behaviours, but the two citizen science activities increased 

participants’ perceptions of marine issues, and the beach 

clean was found to be the most meaningful activity and 

had the greatest impact on intentions to volunteer again in 

the future. The clear conclusion was that citizen will have 

multiple benefits to the individuals involved, by immersing 

themselves in a pleasant environment and by doing a 

meaningful and education activity. 

LEARNING FROM COMMERCE: KNOW 
YOUR MARKET

Commercial marketing is “a social and managerial process 

by which individuals and organizations obtain what they 

need and want through creating and exchanging value 

with others” (Kotler 2020). In other words, marketing is 

about selling. Two speakers from the commercial world 

(Barr and Copland) led a session to explore whether lessons 

from commercial marketing could help improve citizen 

science engagement.

One key aspect of marketing is developing a greater 

understanding of potential customers; in the case of citizen 

science, these are analogous to the potential participants. 

We need to understand our audience, specifically, what 

motivates them and how can we speak to them before 

we can effectively “sell” to them (Osei-Frimpong 2019). 

This reflected earlier discussions on topophilia and the 

importance of understanding people’s relationships with 

specific places. By better understanding the group of 

people whose contribution is sought, the chances of getting 

greater and more meaningful participation in projects is 

increased. Essentially, if barriers to participation are to be 

removed, we need to understand what those barriers are, 

to whom they are barriers, and what appropriate tools we 

can use to overcome them. 

Attendees were asked why they thought people do 

not participate in citizen science research, and most 

responses were around the themes of time, interest, and 

knowledge/complexity. These are major challenges, but 

understanding audience motivations and values more 

generally might allow projects to be positioned in ways 

that pique the interests of potential participants (echoing 

the first principles of marketing strategy; Palmatier 2019). 

By having a greater understanding of our target audience 

(our “customers”), we can tweak our message (our “sales 

pitch”) and our methods of communication (whether 

flyers, social media posts, or other forms) to make 

them more appealing for people in the target audience 

(Manser Payne 2017). Participants should also be able to 

understand what is being asked of them, and why they 

should contribute. An obvious, but important, observation 

was that people very rarely do things that they don’t 

want to do, and this thinking needs to be built into our 

development of citizen science projects to make sure 

people feel that they want to, and maybe even need to, 

take part (Liu 2017). As people progress through a project, 

friction between stages should be minimised. For mass 

participation projects, it should be as easy as possible 

(considering time, effort, and cost) to participate at each 

stage. In some projects, it is not possible to eliminate 

friction between stages (e.g., when training is required to 

collect high-quality data), and so communication about 

this needs to be clear; it could even be presented as a 

direct benefit of participation.

We also learned that data on people is central to 

modern marketing (Kotler 2017), although citizen science 

practitioners always need to be mindful of any legislation 

and regulations that govern the use of personal data, as 

well as the ethical use of such data (Christine and Thinyane 

2021). This was an important topic of great concern to many 

attendees, but detailed discussion was beyond the scope 

of the meeting. Marketers build Customer Relationship 

Management Databases (CRM) to collect and analyse 

customer data, identify new audiences, and manage 

communications (Harrison 2019). The general feeling from 

the chat threads was that larger citizen science projects 

could benefit from this tried-and-tested commercial model 

provided that ethical concerns regarding the use of data 

could be addressed.
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Once people have initially engaged, a focus of 

commercial marketing is to keep them engaged. Clear, 

positive communication is key to enhancing retention, and 

the lesson for citizen science was that people need to be 

directed to findings (publications, website, blogs, Social 

Media posts), and that communication should come in a 

personalised way, if possible. It is also crucial in commercial 

marketing and brand development to update people 

regularly (little and often), and not to lose momentum. 

Social media platforms offer a potentially effective solution 

for ongoing engagement of the public in citizen science 

(Regenberg 2019), but it can be daunting for the uninitiated. 

As well as engagement, social media mining can also 

provide useful subsequent ecological data and insights 

(e.g., Hart et al. 2018b). Companies use applications like 

Hootsuite and SproutSocial to manage social media posts, 

to interact with consumers, and to share success stories 

across multiple social media platforms, and attendees felt 

that they would benefit from this professional approach to 

communications.

ADDRESSING UNEVENNESS IN 
PARTICIPATION THROUGH TAILORED 
APPROACHES

Citizen science participation is currently unevenly 

distributed between different sectors of society, limiting 

the social value citizen science has the potential to deliver 

(Brouwer and Hessels 2019) and perhaps also having 

implications for the data that are generated (Purcell et 

al. 2012). Analyses of the demographics of participants in 

environmental citizen science projects that come primarily 

from Europe and North America show that participants 

are predominantly from white ethnic groups (Wright et 

al. 2015; Merenlender et al. 2016; Domroese and Johnson 

2017), and are highly educated (Evans et al. 2005; Trumbull 

et al. 2000; Mac Domhnaill et al. 2020), affluent (Hobbs 

and White 2012; Overdevest et al. 2004), and middle aged 

or older (Domroese and Johnson 2017; Crall et al. 2013), 

a pattern that holds across citizen science more broadly 

(NASEM 2018).

To consider participation more formally, Pateman 

presented research that explored patterns of participation 

in more detail, looking at how different demographic 

characteristics interact with each other to affect 

participation (Pateman et al. 2021). As an example, 

people who identify as being from minority ethnic groups 

are even more unlikely to participate in citizen science 

if they are also female or middle aged or older. Once 

again, there was an emphasis on the need for better 

knowledge of participants, including understanding how 

the demographics of participants vary (for example, 

between type of project [e.g., collaborative or co-created] 

and roles or levels of responsibility within projects) and 

understanding more about the quality of participant 

experience. This is important because understanding 

the complexities of the demographics of participants is 

the starting point for developing strategies for widening 

engagement (West et al. 2021). The need for more research 

into the barriers different groups face and how these can 

be overcome was also emphasised, along with the effect 

of recruitment strategies including targeted engagement 

through community leaders (Brouwer and Hessels 2019). 

Linking back to earlier themes of the meeting, it was 

noted that participant motivations are important: People 

are more likely to participate in projects that appeal to 

their motivations (Shirk et al. 2012), and are more likely 

to stay involved and report better experiences in projects 

that match their motivations (Alender 2016). The value of 

taking this tailored approach was also a primary message 

from the section on marketing. Insights gained from 

applying a commercial marketing approach to recruitment 

and retention could also be used to increase the diversity of 

participants, to extend the reach of a project, and to impact 

the potential benefits of participation. 

WIDENING PARTICIPATION THROUGH 
PLACE, COMMUNITY, AND AMPLIFIERS

A powerful method for widening participation is to focus 

on community approaches, and an effective approach 

to helping communities find relevance in citizen science 

projects is identifying practical applications of science in 

everyday life, sometimes termed “scientizing” (Clegg and 

Kolodner 2014). Clegg shared her experiences of scientizing 

in the Science Everywhere project. Focusing on helping 

youth in resource-constrained communities connect to 

STEM (science, technology, engineering, and mathematics) 

learning across home, school, and after-school/community 

contexts, the project team designed and situated a social 

media mobile app, large-screen displays, and community-

based programs for youth (with strong support from 

parents and community volunteers) to engage in life-

relevant science experiences in two communities in the 

USA.

In one example from Science Everywhere, an 

outreach pastor at the local church in a mid-eastern 

USA neighbourhood was motivated to participate by 

relationships in the community. He worked with young 

people as they engaged in citizen science by investigating 

the water quality in the stream that ran behind their church 

and by making suggestions for storm water management 

practices to improve the water quality in the community. 

While not initially interested in science, the pastor, in his 
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role as steward of the church facility, partnered with 

researchers in Science Everywhere and a local watershed 

society to plan and implement the development of a rain 

garden at the church. Citizen science therefore played a role 

in this grand alignment of the pastor’s goals in bringing the 

community together, the church’s need as a landowner to 

manage stormwater runoff, the watershed society’s goal 

to protect and conserve rivers, and the scientists’ goal to 

enhance STEM engagement. It was a powerful example to 

show attendees how starting with such community-facing 

goals and linking to a local sense of place has the potential 

to facilitate more sustained involvement of community 

members, particularly those currently underrepresented in 

citizen science. 

INCREASING ENGAGEMENT THROUGH 
CLEARER LANGUAGE AND FRAMING 

Working out how to scientize people’s lives and how to 

engage them in citizen science projects can mean taking a 

step back to view the project, and the science underpinning 

it, with the lens that participants might use. Attendees 

learned from Underhill that it matters what words are used 

when speaking about projects: Words provoke feelings and 

associations (positive and negative), and different groups 

may respond differently. In science, terms are often used 

that do not have a shared or common understanding (e.g., 

the word “theory” is often used as an everyday synonym 

for “speculation” or “conjecture,” but in science means 

a set of accepted ideas), or have no meaning to most 

people (jargon) (Bullock et al. 2019). A common practice 

for scientists is to try to explain terms that are used, but a 

word can vary depending on a person’s frame of reference. 

Meeting participants were advised that when developing 

communication for citizen science, the best and simplest 

way to improve our communication is to spend time talking 

to non-scientists, friends, and family outside our specialist 

bubbles, as well as members of the target audience, testing 

communications on them. The golden rule is to truly listen 

to their response. If the person does not understand what 

was meant, then it is the communication that needs to 

change, not the listener’s understanding. 

DEVELOPING THE USER EXPERIENCE 
FOR GREATER ENGAGEMENT AND 
RETENTION

Most citizen science projects make use of digital portals for 

data collection (smartphone apps or websites), but if these 

do not engage and inspire, then participants may decide 

not to continue. This leads to consideration of the user 

experience (UX)—the presentation, design, and usability of 

digital technology. Participants learned that there is great 

investment in UX in the commercial world to create highly 

usable apps designed to compete and to make money. 

Through discussions, it became clear that a well-thought-

out design and flow in digital tools for citizen science would 

likely increase engagement, positive experience, and reach, 

whereas poor user experience could discourage even highly 

motivated people from participating.

One of the challenges for citizen science practitioners 

is how to access ways of developing UX. Prior to actually 

designing anything, it is important to generate a vision 

for the citizen science project or product. There are many 

ways to achieve this, but the tool that participants were 

introduced to was the Lean UX Canvas (jeffgothelf.com/blog/

leanuxcanvas). This allows practitioners to reflect on the 

design problem, outcomes, users, benefits, and design 

hypotheses. One of the key mantras of UX Design is that 

“you are not your user,” so yet again the clear message 

to the meeting was that understanding the potential 

participants is vital; this could be accomplished via user 

research (as in commercial marketing) and/or co-design 

(as in collaborative citizen science). With insight on 

participants and a vision for the project, it is then possible 

to start developing design ideas. The best ideas can be 

worked up into an interactive prototype using tools such 

as Figma (www.figma.com) or AdobeXD (www.adobe.com/uk/

products/xd.html), and these can be used to remotely test 

design ideas with users prior to investing in information 

technology (IT) development. If a prototype is going to fail, 

this approach allows it to fail early and cheaply, saving time 

and money in the long run.

CONCLUSIONS

Overall, while there is a lot of experience and learning 

through evaluation within the citizen science community, 

this meeting demonstrated the wealth of additional 

experience from outside of our community of practice, and 

how we can learn from best practice in other customer-

facing sectors. The key message that emerged was how 

important is it to have a clear understanding of participants 

and their motivations, their relationships with place and 

community, and their understanding of language and 

framing. This is especially true for projects that require a 

large uptake for success, but remains relevant for small-

scale and co-created projects because, even for these, 

there is need for effective outreach, engagement, and 

consideration of participant retention. From the very start 

of a citizen science project, the framing, language, and 
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potential outcomes for participants need to be considered, 

regardless of the type of project being developed. Ideas 

from marketing and UX design can be integrated, but 

knowledge of the potential participants is vital. We need, 

but often lack, knowledge about the people that take part 

in projects and those who do not, and the reasons for 

their involvement or non-involvement. While some citizen 

science practitioners may feel uneasy about some of the 

more commercial approaches brought to the fore in this 

meeting, there is clearly the opportunity for reflection and 

learning from best practice elsewhere.
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