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Summary 
The rapid pace of global change requires an “whole-of-society”i approach to harness scientific understanding to 

anticipate, adapt, and innovate in addressing environmental degradation, which his can often be achieved more 

effectively if done in partnership with those outside professional and scientific circles. Citizen science involves 

non-professionals and local communities in the design, implementation, monitoring, data collection, analysis, 

and evaluation of projects to generate scientific information and knowledge. 

Citizen science can contribute to delivering global environmental benefits (GEBs), and raise community 

awareness, improve scientific literacy, promote social learning and behavior change, engender empowerment, 

and increase the transparency and accountability of environmental decision-making. The inclusion of civil society 

in Global Environment Facility (GEF) programming can also promote diverse “ways of knowing” by providing 

pathways to engage Indigenous Peoples, local communities, and Indigenous and local knowledge. 

Including citizens in project design at an early stage, incorporating citizen science into knowledge management, 

and ensuring sufficient training and resources for citizen engagement, can all help to increase the likelihood of 

achieving benefits for projects and participants. These actions can also reduce some of the challenges, such as 

difficulties in engaging a sufficient number of diverse citizens, potential disputes about data ownership, 

questions about data quality, limited institutional capacity, lack of prolonged engagement, and non-recognition 

of the value of data collected. 

 
i The whole-of-society approach entails the robust participation of State and non-State actors, formal and informal institutions, as well as 

individuals, communities, and other stakeholders, in the design and implementation of solutions. 
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The GEF has a unique mandate to achieve GEBs. Embracing a whole-of-society approach in GEF-8 provides an 

impetus to incorporate citizen science in the GEF’s programming. A limited analysis indicates some use of citizen 

science in GEF projects, but because information about citizen science is not collected systematically and 

terminology is inconsistent, it is difficult to know the full extent of its adoption and what impact this has had on 

outcomes. However, it is clear that citizen science – if done correctly – has the potential to achieve 

environmental and socioeconomic co-benefits. 

The GEF could take the following actions to encourage greater adoption of citizen science in projects and 

programs: 

(1) Adopt a more consistent definition of citizen science to provide a better shared understanding in the GEF 

partnership. 

(2) Develop criteria to guide the use of citizen science, as the basis for a more systematic review of how citizen 

science has contributed to project outcomes, what are the barriers to more widespread adoption, and what 

measures could harness greater citizen participation. 

(3) Include “citizen science” as part of the taxonomy of terms in the new strategy for Knowledge Management 

and Learning. 

(4) Ensure sound training and feedback to improve citizen engagement, ownership, and data quality. 

(5) Develop and implement sound data quality assurance and quality control protocols along with clear rules for 

data ownership. 

(6) Encourage partnerships between citizen science initiatives, Indigenous Peoples, local communities, research 

institutions, and government agencies to enable knowledge-sharing, including with the GEF Civil Society 

Organization (CSO) network. 
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Introduction 
Citizen science, community science, crowdsourcing and participatory monitoring describe diverse practices 

where non-scientists volunteer to produce scientific data and knowledge. Citizen science provides the 

opportunity to engage non-scientists in scientific enterprises to deliver global environmental benefits (GEBs) 

such as improving natural resource management. The practice is not new – scientific projects involving “non-

professionals” gathering information date back to the seventeenth century.1 However, the increasing popularity 

and geographical expansion of citizen science is shown by the involvement of millions of people globally.2,3 It is 

therefore not surprising that numerous governments, regions, and agencies – from the United States of 

Americaii to the European Union to United Nations Educational, Scientific and Cultural Organization (UNESCO) – 

are promoting and facilitating the involvement of citizens to accelerate science, technology, and innovation. This 

popularity can translate into the equivalent of additional funding for information and knowledge-gathering. For 

example, the value of in-kind contributions by 1.3–2.3 million biodiversity-related citizen science volunteers 

were estimated to be up to US$ 2.5 billion in 2015.4 

Bergerot (2022) defines citizen science as “a scientific project involving a partnership with volunteers, both 

novices and experts, in the generation of new knowledge.”5 (See Box 1 for an explanation of why the term 

“citizen science” is used in this paper.) A broad range of practices are used in citizen science. Common to these 

practices are the collaboration and cooperation of professional scientists and non-scientists in scientific 

activities, which may extend beyond the boundary of an institution.6 Citizen science goes beyond public 

engagement with science and science communication because it involves citizens in the actual production of 

scientific knowledge, as opposed to informing and educating citizens about its production or results.7 

Citizen science has contributed to natural resource management and increased resilience to natural hazards 

through, for example, the monitoring of terrestrial and aquatic ecosystems and meteorological conditions, and 

crowdsourcing feasible solutions to address environmental challenges.8 Contributions from citizen science have 

provided data for monitoring progress towards achieving the Sustainable Development Goals, notably Goal 15 

(Life on Land), Goal 11 (Sustainable Cities and Communities), Goal 3( Good Health and Wellbeing), and Goal 6 

(Clean Water and Sanitation).9,10,11 The United Nations Department of Economic and Social Affairs engages 

citizens and partners from many communities in data collection to help fill critical data gaps through the 

Collaborative on Citizen Data initiative.12 

The growth of citizen science in scale and scope over the past few decades can be attributed to several factors, 

including increased citizen interest in scientific information, enabled by access to the Internet, platforms such as 

Wikipedia and YouTube, and open access journals.13 While many documented citizen science projects and 

associated analyses have historically come from countries in the Global North, a growing number of projects are 

taking place in the Global South.14,15,16 

This paper illustrates the benefits and opportunities to the Global Environment Facility (GEF) of enhancing public 

engagement through citizen science. It starts by describing citizen science typologies, summarizes the benefits of 

adopting citizen science practices, describes barriers and challenges, and offers some considerations for moving 

forward. The paper relies on information obtained from peer-reviewed scientific and practitioner (e.g. 

international and non-governmental organizations) literature and a non-exhaustive review of the use of citizen 

 
ii For example, the United States, under the Obama Administration, held several events aimed at accelerating crowdsourcing and citizen science to 
raise awareness of associated benefits and to motivate more federal agencies and Americans to take advantage of these approaches. 

https://www.unesco.org/en
https://sdgs.un.org/goals
https://www.un.org/en/desa
https://unstats.un.org/UNSDWebsite/citizen-data/
https://www.wikipedia.org/
https://www.youtube.com/
https://obamawhitehouse.archives.gov/blog/2015/09/30/accelerating-use-citizen-science-and-crowdsourcing-address-societal-and-scientific
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science in GEF projects (through written documentation and personal communication with project and program 

managers). 

--------------------------------------------------------------------------------- 

Box 1: The term “citizen science” is used throughout this paper because it is most often used in the 

literature.17 The word “citizen” was intended by its original proponents to refer to a “citizen of the world” or 

the general public, rather than the legal meaning of a citizen of a sovereign country.18 Recently the term has 

been criticized for being exclusionary, particularly in the United States, because of the struggle of 

marginalized groups to obtain full rights associated with citizenship. However, changing the name for the 

practice of engaging “non-professionals” as volunteers (e.g. to “community science”) has also been 

criticized, given the global momentum of activities and organizations formed under the well-recognized 

term “citizen science”. 

--------------------------------------------------------------------------------- 

Citizen science typologies 
Several typologies of citizen science have been developed, all of which consider the degree to which non-

scientists are involved in a project.19 Walker et al. (2020)20 offer a typology of citizen science projects that ranges 

from co-produced projects designed and implemented collegially by non-scientists and professional scientists to 

projects that merely harvest data from non-scientists through the Internet of things or other platforms, without 

their active participation in project design and implementation (Figure 1). 

Within these typologies, the level of sophistication of the scientific methods used ranges from the simple and 

inexpensive to the more complex and costly. For example, the methods used to gather data span from recording 

and reporting the presence or absence of a species, in order to monitor trends in biodiversity, to using 

sophisticated sensors and other equipment to record local hydrometeorological data that can inform the design 

and implementation of agricultural practices adapted to a changing climate. The choice of scientific method can 

have implications for the time and commitment needed to gather and process data. A related dimension of 

these typologies is whether data collection relies on resources (e.g. equipment) owned by citizen scientists or if 

these resources are provided by a centralized institution.21 

 
 
Figure 1. The relative degree of involvement of citizens and professional scientists for different typologies of citizen science (Walker 
et al., 2020). Categorization varies by context; for example, community-based monitoring and participatory modelling could move 
up or down the scale. 22 
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The typologies can also vary according to their use of different “ways of knowing”. Many projects rely on 

Western science as the dominant way of knowing. However, citizen science can also include Indigenous and local 

knowledge which can, for example, strengthen ecosystem stewardship.23 

Several analyses and reviews of citizen science projects indicate that most fall under the “contributory” category 

where data are crowdsourced or collected via “distributed intelligence”iii enabled through Internet 

connectivity.24,25,26,27 However, these projects often fail to engage citizens sufficiently, and the potential benefits 

may not accrue. In contrast, projects that are co-designed and co-executed by professionals and non-

professionals, where the latter have a more active role in project design and resource management, are more 

likely to reap benefits.28,29 

Benefits of citizen science 
Citizen science can help a project achieve its goals, and also benefit the citizens involved, communities, decision 

makers, and data users, as described in the substantial literature on the subject. This includes several meta-

analyses.30,31,32 The following is a summary of the major benefits that have been documented through analyses 

of projects, emphasizing those pertaining to the Global South. 

1. Increased depth and breadth of data collection. The increased capacity provided by citizen scientists can 

expand the spatial and temporal ranges, and the quantity, of data collected.33 Citizen science can also 

accelerate research or enable large-scale projects by harnessing large numbers of participants.34 Where a 

time series is short, the increased spatial coverage provided by including non-scientists in data collection can 

compensate, by adding sites with greater diversity and variability in conditions.35 An example is the 

iNaturalist application which crowdsources data on species and organism occurrence to advance biodiversity 

science and conservation. As of May 2022, iNaturalist surpassed 100 million verifiable observations, mostly 

from North America and Europe.36 Another successful example is eBird, to which citizens contribute more 

than 100 million bird sightings annually, with the annual participation rate increasing by 20%. Data collected 

from citizen science are also used to monitor Sustainable Development Goal indicator 6.3.2,“Proportion of 

bodies of water with good ambient water quality”. This is facilitated through the Global Environment 

Monitoring System for Freshwater (GEMS/Water), administered by United Nations Environment Programme 

(UNEP) using the GEMStat database.37 These data complement information provided by governments and 

organizations. Data gathered by citizen scientists were particularly helpful during COVID-19 when 

project team members were unable to go to the field. For example, as part of the GEF-funded “Citizen 

science-based action for the conservation of coastal wetlands in Beibu Gulf project in China” the team 

relied on local volunteers to collect biological data (Figure 2).38 

 

 
iii “Distributed intelligence” refers to developing learning and ideas across people, environments, situations, and time. Vishwanath, A., and R. Pea 
(undated). Distributed Intelligence. The International Society of the Learning Sciences.  

https://www.inaturalist.org/
https://ebird.org/home
https://www.unwater.org/our-work/integrated-monitoring-initiative-sdg-6/indicator-632-proportion-bodies-water-good-ambient
https://communities.unep.org/display/gemswater
https://communities.unep.org/display/gemswater
https://gemstat.org/
https://www.isls.org/research-topics/distributed-intelligence/
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Figure 2. Citizen scientists monitor crab populations as part of the GEF-funded Citizen Science-based Beibu Gulf Coastal 

Wetland Conservation Action. Photo courtesy of the Guangxi Biodiversity Research and Conservation Association. 

 

2. Empowerment and community capacity-building, particularly for people who are underserved and 

underrepresented by “traditional” science.39,40,41 Citizen science can help in democratizing science and in 

promoting widespread availability and equitable access to data and information.42 Acquiring and having 

access to data helps build “horizontal” bridges between people in different social groups by creating 

networks and alliances among those involved in data-gathering. “Vertical” bridges can also be built with 

institutions to increase social accountability and encourage citizens’ involvement in decision-making, arming 

citizens with information to hold decision makers and other actors accountable.43,44 Contributions to social 

well-being can come from projects that give people a voice in local environmental decision-making.45  

 

See Box 2 for examples of citizen science taking place in the Amazon that have resulted in empowerment 

and, in turn, improved resource management. Other examples include community-based monitoring 

programs that involve Indigenous Peoples in program design, which can build Indigenous capacity and 

governance, where monitoring feeds into planning and decision-making. This is illustrated by an Indigenous-

led, community-based water quality monitoring network involving Yukon First Nations in Canada and Yukon 

Alaska Tribes coordinated by the Yukon River Inter-Tribal Watershed Council.46 Indigenous populations in 

the Congo Basin have been empowered by a citizen science project in which they can track illegal logging 

and poaching using handheld tracking devices.47 Other applications, such as Forest Watcher, allow forest 

managers, Indigenous communities, and law enforcement to report deforestation on the ground and 

connect this information with data collected through satellite remote sensing.48 

 

3. Increased scientific awareness and knowledge.49,50,51 Engaging citizens in monitoring change over time can 

deepen scientific literacy, knowledge, and understanding of environmental and conservation processes and 

issues.52 This can be particularly important where issues and solutions are abstract, intangible, or invisible 

(e.g. water contamination). A citizen science project in Nepal, for example, which involved students in 

rainfall data collection to sensitize them to aspects of the genesis of natural hazards (monsoon rains and 

flooding), led to increased awareness and knowledge and the autonomous development of student-

organized science clubs.53 The evidence also indicates that engaging citizen scientists in iterative, 

collaborative, and adaptive learning can deepen scientific knowledge and optimize project outcomes by 

providing new insights and information that may otherwise not have been uncovered.54 

https://www.wri.org/insights/forest-watcher-brings-data-straight-environmental-defenders
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--------------------------------------------------------------------------------- 

Box 2: Citizen science in the Amazon 

 

The Science Panel for the Amazon (SPA) was established to make clear the scientific, economic, and moral 

case for conservation and to address widespread deforestation, forest degradation, and wildfires, which 

have intensified in recent years. Sponsored by the United Nations Sustainable Development Solutions 

Network with support from the Gordon and Betty Moore Foundation and the GEF, in 2021 the SPA released 

its Amazon Assessment Report. This includes several examples where citizen science has played an important 

role in supporting conservation activities while also empowering citizens: 

 

1) “Citizen science as a tool for fisheries monitoring using the Ictio App in the Madeira River Basin”: Prior to 

this project, the only entity that generated and held fisheries data in Rondônia was a hydroelectric dam 

concession holder, which limited the access of fisherfolk and government agencies to data and inhibited 

their participation in decision-making. However, local scientists and fisherfolk agreed to test and implement 

citizen science approaches and the Ictio App to ensure that both State decision makers and fishers could 

generate and effectively access fisheries data. As a result, community members were empowered to monitor 

and co-manage fisheries, by uniting modes of formal and traditional governance, and to use their own data 

to address potential impacts of the two hydroelectric projects operating in the Madeira Basin. 

 

2) The Citizen Science for the Amazon Network (Amazon Basin-wide) is a collaboration among more than 30 

partners from different backgrounds, countries, and interests, to increase the understanding of Amazonian 

migratory fish and foster sustainable fisheries management across the entire Amazon Basin.55 Using low-

cost, user-friendly digital tools and transparent knowledge-sharing agreements, network partners and more 

than 70 citizen scientist groups (e.g. fisherfolk, Indigenous Peoples and local communities, students) have 

generated and shared more than 55,000 observations of over 20 migratory and food fish species across the 

Basin using the Ictio App and shared database. 

--------------------------------------------------------------------------------- 

 

4. Increased opportunities for adaptive management and behavior change through social learning.iv,56,57,58 

Learning about socioecological systems through citizen science provides collective knowledge which can 

lead to behavior change, reorganization, and adaptation.59 For example, flood risk management depends on 

awareness, preparedness, and the capacity to cope with a flood event. Social learning through citizen 

science can lead to participatory governance of flood risk management.60,61 Citizen science can also support 

participants in learning about and adopting new solutions – such as those aimed at climate resilience, 

protecting biodiversity, and land management – which are often needed for transitioning to environmentally 

sustainable solutions.62 For example, in Colombia, participation in water research in a rural Andean 

watershed led to sharing of experience and best practices among community members for riparian 

vegetation management, water re-use, filtration systems for potable water, and septic system 

maintenance.63 

 

5. Opening opportunities to broaden ways of knowing by including Indigenous, traditional, and local 

knowledge.64,65,66 This knowledge and non-Western ways of knowing can and foster acceptance by 

communities of proposed project measures, and also increase overall confidence in the data and results.67 

 
iv Social – or in this case, citizen – learning refers to a collaborative learning process where new behaviours can be acquired by observing and 
working with others. Here, individuals can gain collective knowledge that increases their capacity for positive behavior change and adaptation. 

https://www.theamazonwewant.org/
https://www.unsdsn.org/
https://www.unsdsn.org/
https://www.moore.org/
https://www.theamazonwewant.org/spa_publication/amazon-assessment-report-2021/
https://en.aguasamazonicas.org/ictio-report-september-2023
https://ictio.org/
https://ictio.org/
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These benefits are more likely to occur if those holding this knowledge are involved in project design 

through a collegial approach.68 For example, non-literate trackers in the Congo used their knowledge of 

animal behavior to collect data using a Smartphone Icon User Interface that alerted health officials to 

outbreaks of Ebola in wild animal populations well in advance of these posing risks to human beings. 

Trackers also played a role in curtailing the poaching of large mammals to improve conservation efforts.69 

(See Box 2 for additional examples.) 

The benefits of citizen science can accrue through intentional and thoughtful design and planning. Experience 

shows that citizens should be engaged early in project development using a collegial approach to build trusting 

partnerships and a shared vision. Expectations should be realistic and clear, and open lines of communication 

created and maintained. Further, capacity-building activities need to be included, data-gathering designs should 

be responsive to citizen capacity, and health and safety standards should be established and followed.70 (See Box 

3 Good practices for engaging citizen scientists.) In addition, citizen science networks can be built jointly with 

civil society organizations (CSOs), using multiple sources of funding to ensure that the viability of citizen 

engagement is not tied to a discrete project. The GEF CSO Network is ideal for this type of effort because it is 

already well-established, and its global membership engages with a diverse array of talented and experienced 

professionals and organizations well placed to expand citizen science efforts.  

The benefits of citizen science can continue beyond project completion by embedding citizen science activities 

within local and national institutions. An example is the Custodians of Rare and Endangered Wildflowers (CREW) 

program, a citizen science initiative that involves the South African public in the surveying and monitoring of 

plants, which has helped in locating endemic plants requiring conservation. This project has contributed to 

conservation assessments, land-use decision-making, and prioritization of the expansion of protected areas.71 

The program has actively engaged citizens for 20 years and continues to provide valuable data and inform 

decision-making because of its integration into the South African National Biodiversity Institute (SANBI), 

following initial funding from the Critical Ecosystem Partnership Fund (CEPF), supported by the GEF. 

If, on the other hand, support for citizen science is not sustained, the data may continue to have utility for some 

time, but likely not indefinitely. For example, data derived in part from citizen science for the Protea Atlas 

Project on sugar bush flowers in Southern Africa were used as a primary source for spatial planning and climate 

modelling for 20 years after funding was terminated. The same is true for the Southern African FrogMAP and 

Bird Atlas72 projects, where funding was terminated but the data continued to be used by researchers and 

policymakers. In both these cases, the data reflect historical rather than current species distributions.73 

Fortunately, a follow-up to the Bird Atlas Project called SABAP2 has recently been initiated. 

  

https://gefcsonetwork.org/
https://www.sanbi.org/
https://www.cepf.net/
https://www.proteaatlas.org.za/
https://www.proteaatlas.org.za/
http://frogmap.adu.org.za/index.php
https://sabap2.birdmap.africa/
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Box 3. Good practices for engaging citizen scientists 

General principles have been developed to guide citizen science practices – by, for example, the European Citizen Science 

Association74 – which articulate the possible roles played by citizens, the distribution of benefits, and legal and ethical 

considerations.75  

Based on the available evidence, best practices to achieve optimal, long-term benefits when engaging in citizen science cover a 

range of subjects, including how to set up a project; how to attract, motivate, and retain participants; how to store and manage 

data; and how to influence policy. Guidance for project development and implementation may take many forms – for example, 

training manuals, case studies, best practice examples, and how-to guides.76 Guidance may also refer to different aspects of citizen 

science projects such as ethics, data collection, data analysis and management, scientific methods, and obtaining funding.77 

Depending on the project, different guidelines may be consulted. Rather than provide an exhaustive list of guidelines, which are 

context and project specific, it is more helpful to enumerate key principles that should underline any project using citizen science-

based data. The European Citizen Science Association, led by the Natural History Museum London with input from many members 

of the Association, developed 10 key principles that form the basis of good practice in citizen science, as quoted below.78 

1. Citizen science projects actively involve citizens in scientific endeavor that generates new knowledge or understanding. 

Citizens may act as contributors, collaborators, or as project leaders and have a meaningful role in the project. 

2. Citizen science projects have a genuine science outcome. For example, answering a research question or informing 

conservation action, management decisions or environmental policy. 

3. Both the professional scientist and the citizen scientists benefit from taking part. Benefits may include the publication of 

research outputs, learning opportunities, personal enjoyment, social benefits, satisfaction through contributing to scientific 

evidence e.g. to address local, national, and international issues, and through that, the potential to influence policy. 

4. Citizen scientists may, if they wish, participate in multiple stages of the scientific process. This may include developing the 

research question, designing the method, gathering, and analyzing data, and communicating the results. 

5. Citizen scientists receive feedback from the project. For example, how their data are being used and what the research, policy 

or societal outcomes are. 

6. Citizen science is considered a research approach like any other, with limitations and biases that should be considered and 

controlled for. However, unlike traditional research approaches, citizen science provides opportunity for greater public 

engagement and democratization of science. 

7. Citizen science project data and meta-data are made publicly available and where possible, results are published in an open 

access format. Data sharing may occur during or after the project unless there are security or privacy concerns that prevent 

this. 

8. Citizen scientists are acknowledged in project results and publications. 

9. Citizen science programmes are evaluated for their scientific output, data quality, participant experience and wider societal 

or policy impact. 

10. The leaders of citizen science projects take into consideration legal and ethical issues surrounding copyright, intellectual 

property, data sharing agreements, confidentiality, attribution, and the environmental impact of any activities. 
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Citizen science and the GEF 
The GEF has embraced a whole-of-society approach to achieve its objective of addressing global environmental 

challenges (biodiversity loss, climate change, pollution, and strains on land and ocean health).79 To meet global 

sustainability and climate goals, the GEF-8 strategy (2022–2026) highlights the importance of contributions from 

local innovation, civil society actions, and coalitions.80 The whole-of-society approach was emphasized at the 

Seventh GEF Assembly in Vancouver, Canada, and through engagement with youth and civil society including 

with the GEF CSO Network. The GEF subsequently sponsored youth participation at the Twenty-eighth 

Conference of the Parties to the United Nations Framework Convention on Climate Change (COP28) climate 

summit in November–December 2023 in Dubai, through Youth Ambassadors for Climate.v The GEF has stressed 

its intention of continuing to engage youth in its activities. Embracing citizen science and intentionally 

incorporating its practices in GEF programming could help to facilitate and expand the GEF’s whole-of-society 

approach. Importantly, citizen science can contribute to achieving GEBs in all the GEF focal areas and Integrated 

Programs (see Box 4). 

--------------------------------------------------------------------------------- 
Box 4: Citizen science across GEF focal areas 

 
Biodiversity conservation: Citizen science has been used to report and monitor species occurrence and 
distribution, including invasive alien species (IAS), for conservation purposes. It has made substantial 
contributions to both local and large-scale, international biodiversity monitoring,81 including for single animal 
or plant species, birds, bees, and butterflies.82 Biodiversity monitoring can help achieve the objective of the 
GEF biodiversity focal area and support the goals of the Kunming-Montreal Global Biodiversity Framework, 
where Parties and relevant organizations are invited to support community-based monitoring and information 
systems. Citizens are welcomed to contribute to the implementation of the monitoring framework.83 Citizen 
science is already taking place in GEF biodiversity projects. For example, a GEF Small Grants Programme project 
is applying citizen science to monitor coral bleaching and hawksbill sea turtle populations in the Red Sea. This 
data will support the Royal Marine Conservation Society of Jordan (JREDS) in monitoring the status of Aqaba’s 
coral reefs and hawksbill sea turtles, and establish baseline data, contributing to more informed management 
decisions. 
 
Sustainable forest management and climate mitigation: Citizen scientists have been actively engaged in 
climate mitigation projects for the monitoring, reporting, and verification (MRV) of carbon sequestration as 
part of REDD+ (reducing emissions from deforestation and forest degradation in developing countries). This 
has been through gathering in situ field data, which are often used in conjunction with satellite remote sensing 
data, useful for detailed measurement of changes in carbon stocks.84 An example of community-based forest 
monitoring for REDD+ MRV is in the Ankasa Conservation Area in Ghana where locals collected forest condition 
data of relevance to REDD+ implementation.85 Community-based forest monitoring can support the 
sustainable forest management activities of the GEF’s climate change mitigation portfolio and the Critical 
Forest Biomes Integrated Program. 
 
Climate change adaptation: People are at the center of climate change adaptation. The knowledge and 
experience of local people, obtained via citizen science activities, can help in designing and implementing 
climate change adaptation solutions. For example, the Transforming Climate Knowledge with and for Society 
(TRACKS) program in north-eastern Bangladesh included a research component where citizen scientists 
collected rainfall data to better understand how changing rainfall patterns affect local livelihoods.86 These types 
of applications of citizen science can support projects under the GEF Least Developed Countries Fund (LDCF) 
and Special Climate Change Fund (SCCF). 
 

 
v See GEF press release (30 October 2023). 

https://www.thegef.org/what-we-do/topics/civil-society-organizations
https://www.uib.no/en/rg/tracks
https://www.uib.no/en/rg/tracks
https://www.thegef.org/newsroom/press-releases/gef-sponsors-13-youth-ambassadors-cop28-climate-summit?utm_source=Master+List&utm_campaign=e9daa9772b-EMAIL_CAMPAIGN_2023_11_13_04_06&utm_medium=email&utm_term=0_-e9daa9772b-%5BLIST_EMAIL_ID%5D
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Land degradation/restoration: Citizen science can help address data gaps on soil health and productivity, 
providing information for reducing land degradation and for restoration solutions.87 For example, the “Ishiara 
Citizen Science (iCitSci) Bamboo Micro-Pilot project” in Kenya applied citizen science in establishing sustainable 
bamboo agroecological farming to restore degraded riparian areas, and which created income for 
participants.88 On a global scale, the “On-Farm Experimentation” project involving over 30,000 farmers in more 
than 30 countries engages farmers in collectively solving problems with maintaining yields in a changing 
climate.89 Innovative solutions are fostered through the sharing and dissemination of on-the-ground 
information through a decentralized and inclusive research model. One of the outputs is the development of a 
decision-support system for fruit production value chains in Africa that has brought together diverse 
stakeholders for co-learning solutions to manage fruit crops.90 
 
Water quality testing and monitoring: Citizen science has been widely used for water quality monitoring.91 A 
collaboration involving local citizens and university researchers in Lebanon to assess groundwater quality 
generated physical and chemical water quality data from the citizen scientists that were comparable to those 
from the university researchers.92 Citizen-supported water quality monitoring can be applied in GEF projects 
under the International Waters portfolio as well as the Clean and Healthy Ocean Integrated Program to reduce 
land-based sources of pollution. It could also be applied to the GEF Chemicals and Waste activities addressing 
the pollution of water bodies by harmful chemicals (e.g. pesticides). 

--------------------------------------------------------------------------------- 

 

Citizen science can also lead to “incidental co-benefits”, i.e. environmental and socioeconomic benefits outside 

of the GEF’s mandate, which are not essential to achieving durable GEBs but which increase the overall impact of 

GEF investment.93 

Citizen science can be part of community engagement and support for local livelihoods. For example, a GEF 

Small Grants Programme (SGP) project in Belizevi involved citizen scientists recording data on birds in forested 

areas using the eBird application. The project’s success has been largely attributed to the sense of co-ownership 

among volunteers who were involved in designing the project and who later used the data to promote nature 

tourism, thereby providing income opportunities that otherwise would not have accrued.94 As part of the GEF-

funded Global Wildlife Program, a project in Panamavii has improved protection for jaguars, while also reducing 

loss of livestock from predation by engaging farmers and other citizens in monitoring jaguars and building 

enclosures for livestock. Long-term monitoring of jaguars using cameras that citizen scientists also help to install 

(Figure 3) has led to a growing understanding of, and familiarity with, jaguars, which has translated into fewer 

jaguar deaths due to hunting.95 

 
vi SGP Project No: BZE/SGP/OP6/Y5/CORE/IWBE/2019/06: Strengthening Community Conservation Values in the Maya Forest Corridor Through 
Avian Citizen Science  
vii GEF TF Medium Size Project ID: 10285: Conservation of wildcats and prey species through public-private partnerships and human-jaguar conflict 
management in Panama.  

http://3.14.34.174/spacial-itemid-projects-landing-page/spacial-itemid-project-search-results/spacial-itemid-project-detailpage.html?view=projectdetail&id=28549
http://3.14.34.174/spacial-itemid-projects-landing-page/spacial-itemid-project-search-results/spacial-itemid-project-detailpage.html?view=projectdetail&id=28549
https://www.thegef.org/projects-operations/projects/10285
https://www.thegef.org/projects-operations/projects/10285
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Figure 3. Ricardo Moreno, head of the GEF-supported project, Conservation of wildcats and prey species through 
public-private partnerships and human-jaguar conflict management in Panama, working with citizen scientist Elsie 
Quintero (also a farmer and teacher) to set up a camera trap on a farm to monitor jaguars as part of the project. 
Photo courtesy of Ginger Deason. 
 

Citizen science can make more efficient use of resources, for example where the acquisition of, and access to, 

data and research outputs involves crowdsourcing.96 Lessons learned from analyzing cases from Zooniverse, a 

large, online citizen science platform, indicates that crowdsourcing data can increase efficiencies in project data 

collection and the achievement of project goals by harnessing the involvement of numerous volunteers. 

However, it is important to note that, depending on system design, crowdsourcing can also inadvertently lower 

volunteer engagement, create exclusionary practices, and reduce opportunities for serendipitous discovery.97 

Challenges to implementing citizen science 
Applying good practices (see Box 3) can increase the likelihood and range of benefits from citizen science. 

However, even when good practices are followed, there remain challenges to successful implementation. These 

include: 

1. Low levels of citizen participation. Increasing citizen engagement requires dedicating time and resources to 

involve citizens; centering projects on community needs and ways of knowing; targeting recruitment efforts 

to increase the diversity of participants; and incentivizing citizens to participate. Lack of information about 

citizen science opportunities and or incentives can result in low participation rates. This tends to be more 

common in low-income countries but can be addressed through developing and applying various context-

specific recruitment strategies, such as online questionnaires and face-to-face interviews.98,99 In cases where 

citizens do participate, it can be challenging to ensure their continued involvement. Several steps can be 

taken to encourage participation and minimize exclusion, such as reducing barriers posed by using expensive 

or sophisticated technologies (which can lead to a trade-off with the type and quality of data collected).100 

Evidence indicates that people tend to be more engaged when they receive clear guidelines within a well-

defined time frame.101 Prolonged institutional support is also a key factor in ensuring continued 

participation, as well as developing a more collegial approach 

https://www.zooniverse.org/
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2. Lack of diversity among participants. Greater diversity can benefit projects by revealing new and different 

viewpoints on research questions, interpretations, and method development.102 However, achieving diverse 

participation can be challenging. Self-selection which favors those who have achieved higher education, who 

have sufficient economic resources to afford the equipment and time to participate, and who live in areas of 

political stability, can lead to underrepresentation of those who do not have these characteristics, 

particularly people from marginalized and Indigenous populations. Biased participation can result in biased 

outlooks.103 Involving citizens from a diversity of backgrounds in designing and implementing projects can 

facilitate greater participation and viewpoints, which can help align project goals and outcomes more 

effectively with community needs.104 

 

3. Lack of clarity on data ownership. There can be tensions around who owns and has access to the data and 

information collected by citizens, which can lead to conflicts between the institution leading the project and 

citizen scientists.105 Data accessibility for all stakeholders and partners requires a clear data and information 

ownership and sharing protocol embedded in a knowledge management strategy, with roles, 

responsibilities, and ownership clearly delineated. 

 

4. Poor data quality. Data quality can be a concern, notably the validity of data collected and biases in data 

collected with gaps in space and time.106 However, studies have shown that citizens do contribute valuable 

and valid data and information. Steps can be taken to improve data quality, including through training and 

feedback through peer review, and validation by experts.107,108,109,110 Standardized protocols and quality 

control measures can help enhance data quality and confidence in results. 

 

5. Institutional and financial barriers. These include limited institutional capacity, lack of prolonged funding, 

and lack of institutional buy-in demonstrated through a lack of recognition of the value of data collected – all 

of which can limit the success of citizen science initiatives.111, 112 Institutions supporting citizen science 

projects require capacity and funding to train and sustain the engagement of participants, as well as to 

validate data, etc. – and such sustained funding is not always available. Institutions can support the use of 

citizen science by signalling their trust in citizen-collected data, which in turn can be fostered by adopting 

protocols for data collection and management. Such support has been exhibited by numerous institutions in 

high-income countries but could be strengthened in institutions working in the Global South. 

 

Citizen science can also have drawbacks for the participants. For example, they may feel overburdened by the 

need to participate in data collection,113 or disappointed when projects do not show immediate results. Citizens 

excluded from the participatory process owing to, for example, a lack of technological know-how can feel 

disempowered. There could also be conflicts because data are not accepted or believed. Furthermore, health 

and safety risks could arise when conducting certain types of data-gathering (e.g. monitoring rivers during floods 

or examining the quality of contaminated or unsafe water). 
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Harnessing the benefits of citizen science in GEF programming 
To realize the potential benefits from the more widespread use of citizen science, the GEF could consider the 

following actions: 

1. Adopt a consistent definition of what citizen science means but be flexible about how much citizen 

involvement is expected to occur in practice – to develop a shared understanding, rather than create a hard and 

fast rule. 

2. Develop criteria as a guide to where citizen science could be beneficial. The criteria could consider where 

engaging with Indigenous Peoples and local communities could provide knowledge to help with project design 

and implementation. 

3. Include “citizen science” as part of the taxonomy of terms in the new Knowledge Management and Learning 

strategy (pathway 3 is about empowerment and exchange to achieve more scaling and durability from GEF 

investments through greater flow and ownership of knowledge and learning among partners).114 

4. Adopt a protocol to guide training and feedback for project participants who are making use of citizen science 

to improve citizen engagement and sense of ownership, and data quality, and to inspire confidence in results. 

Communicating the outcomes from citizen science to those individuals and communities who were engaged in 

collecting data will help them understand the practical value of their work and feel appreciated. 

5. Support the adoption and implementation of robust data quality assurance and validation protocols for 

citizen-generated data to increase overall confidence in data quality. Be clear about data ownership and access 

rights for all parties engaged to avoid potential tension or conflicts. Whenever possible, support the sharing of 

data and information through open access data policies; encourage the use of free and open access software 

and apps to collect and share information; and support widespread access.  

6. Encourage partnerships among citizen science initiatives, Indigenous Peoples, local communities, research 

institutions, and government agencies to facilitate knowledge-sharing. Engage through existing efforts by the 

GEF CSO Network and connect with other initiatives and communities of practice where citizen science is 

represented – such as the World Water Quality Alliance, or knowledge platforms that specifically cater to citizen 

science, such as the MICS: measuring the impact of citizen science website.   

https://wwqa.info/
https://mics.tools/
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