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1 Executive summary 
The MICS project develops approaches and tools to evaluate citizen-science impacts. These 

tools can help to plan and implement projects in ways that lead to deeper impacts in the 

domains of science, governance, the economy, society and the environment. This 

deliverable identifies existing state-of-the-art research projects about nature-based solutions 

and analyse the impacts in the aforementioned domains related to the inclusion of citizen 

science. Reference projects are identified, and how they can be strengthened by citizen 

science is discussed. The findings on methods to include citizen science and the impacts this 

can cause are explored. 

2 Introduction 
The MICS project aims to develop a conceptual framework that hosts metrics, tools and 

methods to measure the impact of citizen science. This framework will be validated in specific 

societal and environmental settings in a priority research area of environmental science: 

nature-based solutions. 

 Nature-based solutions 
Nature-based solutions (NBSs) are defined by the International Union for Conservation of 

bŀǘǳǊŜ όL¦/bύ ŀǎ άŀŎǘƛƻƴǎ ǘƻ ǇǊƻǘŜŎǘΣ ǎǳǎǘŀƛƴŀōƭȅ ƳŀƴŀƎŜΣ ŀƴŘ ǊŜǎǘƻǊŜ ƴŀǘǳǊŀƭ ƻǊ ƳƻŘƛŦƛŜŘ 

ecosystems, that address societal challenges effectively and adaptively, simultaneously 

providing human well-ōŜƛƴƎ ŀƴŘ ōƛƻŘƛǾŜǊǎƛǘȅ ōŜƴŜŦƛǘǎέΦ NBSs build on and support other 

closely related concepts, such as the ecosystem approach, ecosystem services (ESs), 

ecosystem-based adaptation/mitigation, and green and blue infrastructure. They all 

recognise the importance of nature and require a systemic approach to environmental 

change based on an understanding of the structure and functioning of ecosystems, including 

human actions and their consequences.  

In framing NBSs and considering their applications, it is useful to think of them as an umbrella 

concept that covers a whole range of ecosystem-related approaches all of which address 

societal challenges. These approaches can be placed into five main categories, as shown in 

the following Table 1 [https://www.iucn.org/commissions/commission-ecosystem-

management/our-work/nature-based-solutions]. 

Table 1. Main categories of NBS approaches 
Category of NBS approaches Examples 

Ecosystem-restoration 
approaches  

¶ Ecological restoration 

¶ Ecological engineering 

¶ Forest-landscape restoration 

Issue-specific ecosystem-
related approaches 

¶ Ecosystem-based adaptation 

¶ Ecosystem-based mitigation 

¶ Climate-adaptation services 

¶ Ecosystem-based disaster risk reduction 
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Infrastructure-related 
approaches 

¶ Natural infrastructure 

¶ Green infrastructure 

Ecosystem-based 
management approaches 

¶ Integrated coastal-zone management 

¶ Integrated water-resources management 

Ecosystem-protection 
approaches 

¶ Area-based conservation approaches, including protected-
area management 

 

NBSs, however, with respect to related concepts, have a distinctive set of premises: 

1. Some societal challenges stem from human activities that have failed to recognise 

ecological limitations. 

2. Sustainable alternatives to those activities can be found by looking to nature for 

design and process knowledge. 

They therefore involve the innovative application of knowledge about nature, and they 

maintain and enhance natural capital. They are positive responses to societal challenges, and 

can have the potential to simultaneously meet environmental, social and economic 

objectives. Figure 1 shows examples of the EU research and innovation agenda on nature-

based solutions.  

NBSs are increasingly becoming part of policy and planning strategies, but multiple knowledge 

gaps have hindered their implementation and acceptance: natural systems behave differently 

depending on ecosystem type, climate, location, condition and management, and therefore 

generalised assumptions about the functioning and impact of NBSs can be made only with 

caution. This has led to a wide variation in their success and application. The effectiveness of 

NBSs depends to a large degree upon the perceptions regarding nature and upon the needs 

of stakeholders, such as citizens/public, user groups, conservation bodies, landowners, 

farmers, land managers, policy makers and practitioners.  
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Figure 1. Example of EU research and innovation agenda on nature-based solutions (source: 
European Commission, 2015). 
A list of principles has been developed for NBSs by IUCN [https://www.iucn.org/ 

commissions/commission-ecosystem-management/our-work/nature-based-solutions]. To 

define them, several existing frameworks were analysed (e.g. ecosystem approach and its 

principles, ecosystem-services approach, the original list of principles for NBSs in the 2013-
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2016 IUCN Programme). This set of NBS principles, to be considered in conjunction with the 

NBS definition, is helpful in providing a full understanding of NBSs, and is as follows. 

Nature-based solutions: 

¶ embrace nature conservation norms (and principles); 

¶ can be implemented alone or in an integrated manner with other solutions to societal 

challenges (e.g. technological and engineering solutions); 

¶ are determined by site-specific natural and cultural contexts that include traditional, 

local and scientific knowledge; 

¶ produce societal benefits in a fair and equitable way, in a manner that promotes 

transparency and broad participation; 

¶ maintain biological and cultural diversity and the ability of ecosystems to evolve over 

time; 

¶ are applied at a landscape scale; 

¶ recognise and address the trade-offs between the production of a few immediate 

economic benefits for development, and future options for the production of the full 

range of ecosystems services; and 

¶ are an integral part of the overall design of policies, and measures or actions, to 

address a specific challenge. 

 Purpose and scope of this report 
This rŜǇƻǊǘ ƻƴ άthe state of the art and major knowledge gaps in NBSs with respect to the 

potential for strengthening by inclusion of citizen scienceέ is a deliverable of Task 5.4 and is 

basis of further activities in WP5.  

Recommendations for the future of more locally embedded and more efficient NBSs through 

citizen science will be drafted in WP5. This will strengthen the impact and potential of citizen 

science. The sustainability-based approach that lies at the root of NBS science will be 

reinforced through tools that identify, foster and evaluate local involvement. These will 

strengthen transdisciplinary research in designing and implementing NBSs and will build on 

more comprehensive local knowledgeΦ ¢ƘŜ ƛƴǘŜǊǎŜŎǘƛƻƴ ƻŦ ǎǘŀƪŜƘƻƭŘŜǊǎΩ ǇŜǊǎǇŜŎǘƛǾŜǎ ƛƴ 

relation with ongoing developments in NBSs will result in a more sustainable and grounded 

application of NBSs.  

The aim of this document is to provide a review on the state-of-the art of NBS projects that 

are or may be strengthened by citizen science, creating impact in different domains. Special 

attention is given to the projects that already include a citizen-science element. 

First, the analysis of the impact of NBS projects involving citizen science is presented (section 

3); then, selected state-of-the-art projects are reviewed (section 4).  



 

 MICS_D5.2 Report on NBS science (2019)     8 of 50 
 

3 General impact of NBS projects involving citizen science 
One of the main aims of the MICS project is to develop metrics and instruments to measure 

costs and benefits of citizen science in relation to NBSs, in the domains of society, governance, 

the economy, science and the environment. Table 2 describes an initial list of impacts of NBS 

projects involving citizen science, which was derived from a workshop held by the MICS 

project at the 2019 River Restoration conference in Liverpool [https://www.therrc.co.uk/rrc-

annual-conference-2019]. The workshop involved thirty-three participants working for 

different types of organisations, including the UK Environment Agency, Lincolnshire River 

Trust, the University of Leeds, Thames21, the UK National Trust, the Zoological Society of 

London, and Canal & River Trust [https://canalrivertrust.org.uk]. The session, organised on 

monitoring impact of citizen science, provided a preliminary list of possible impacts of NBS 

projects involving citizen science (Table 2). More information on the results of the workshop 

will be available in the reporting about milestone a{пΣ άReport on workshop with 

practitioners and researchers from NBSs and other areas to validate the workflow for impact 

evaluationέΦ  

Table 2.  Preliminary list of impacts of NBS projects involving citizen science 

Governance 

1. Change in legislation 

2. Change in policy 

3. Change in public engagement in local environmental policy-making 

4. Change in public engagement in local policy-making 

5. Change in public engagement in policy-making 

6. Change in public engagement  

7. Changes in public opinion 

8. Changes in inclusion 

9. Changes in democracy 

10. Changes in citizen empowerment 

11. Changes in messaging fed back into governance policy, local councillors and forums  

12. Changes in the strength of voice of community to demand environmental 

improvement in locations where they engage via citizen science  

13. Changes in the strength of voice of community to demand improvement in locations 

where they engage via citizen science  

14. /ƘŀƴƎŜǎ ƛƴ ǎǘŀƪŜƘƻƭŘŜǊǎΩ ŀōƛƭƛǘȅ ǘƻ ƭƻōōȅ  

Economy 

15. Changes in cost of monitoring 

16. Changes in business awareness  

17. Changes in job support  

18. Changes in job creation 

19. Changes in building work experience 

https://www.therrc.co.uk/rrc-annual-conference-2019
https://www.therrc.co.uk/rrc-annual-conference-2019


 

 MICS_D5.2 Report on NBS science (2019)     9 of 50 
 

20. Changes in references for people starting their work careers  

21. Changes in contribution to the open-data economy 

22. Changes in funding of NBS projects 

23. Changes in investments in NBSs 

24. Changes in small business involvement  

25. Changes in big business involvement  

26. Changes in the value of ecosystem services 

27. Changes in the supply chain 

Society 

28. Changes in capacity building at community level  

29. Changes in public opinion and behaviour 

30. Changes in building understanding 

31. Changes in building knowledge 

32. Changes in behaviour 

33. Changes in trust among local communities and organisations, NGOs, and 

government 

34. Changes in knowledge among local communities and organisations, NGOs, and 

government 

35. Changes in community confidence to engage 

36. Changes in long-term public engagement with stakeholders 

37. Changes in public engagement with stakeholders 

38. Changes in long-term relationships building with stakeholders 

39. Changes in relationships building with stakeholders 

40. Changes in social inclusion  

41. Changes in health 

42. Changes in well being 

43. Changes in social capital 

44. Changes in sense of ownership 

45. Changes in the engagement of multiple stakeholders 

Science 

46. Changes in the production of scientific NBS evidence  

47. Changes in ǎŎƛŜƴŎŜΩǎ ƭŜƎƛǘƛƳŀŎȅ 

48. Changes in guiding references for scientific endeavours in the field of NBS research 

49. Changes in scientific knowledge (e.g., publications) 

50. Changes in innovations around concerns shared by some disciplines employing 

citizen science approaches 

51. Changes in practices around concerns shared by some disciplines employing citizen 

science approaches 

Environment  
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Mainly dependant on the NBS-project objectives, but some illustrative examples include: 

52. Changes in water pollution  

53. Changes in agricultural land management  

54. Changes in the health of coasts 

55. Changes in the health of rivers 

56. Changes in the health of lakes 

57. Changes in the sustainability of places to live 

58. Changes in the sustainability of places to work 

59. Changes in ecosystems  

60. Changes in the restoration of ecosystems 

61. Changes in the achievement of sustainable development goals  

62. Changes in biodiversity  

63. Changes in loss of biodiversity 

64. Changes in ecological degradation (including pollution) 

65. Changes in landscape destruction 

 

4 State of the art of NBS projects 
Based on the screening carried out for deliverable D2.1, the projects that focused on nature-

based solutions were selected for this report. The first group of projects described already 

include a citizen-science component; the second group of projects do not include this 

component in their description, and ways in which citizen science can contribute to the 

project impacts are discussed. The project descriptions are extracted from the CORDIS 

website [https://cordis.europa.eu/projects/en] and from the project websites (see Annex1.  

Links to projectsΩ websites). 

The following projects have included a citizen-science component in their description. 

 CLEVER Cities  
This is an H2020-funded project that applies a city centric approach, starting by key urban 

regeneration challenges and employing strong local partner clusters, to foster sustainable and 

socially inclusive urban regeneration. The project will co-create, implement, and manage 

locally tailored NBSs to deliver tangible social, environmental and economic improvements 

for urban regeneration. The involved partners are committed to make the interventions in 

front-runner cities (FR) cases for successful NBS and prepare robust replication roadmaps in 

fellow cities (FE) that also have NBS experience and expertise to offer. The long-term 

sustainability of actions is ensured in FR and FE by initiating urban innovation partnerships 

that will use SMART city principles to engage residents, establish new governance procedures, 

generate innovative financing and investment strategies. 

This project will involve local monitoring teams that will use a variety of tools, such as sensors 

and citizen science, to keep track of the changes in the area. Also, the project uses nature-
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based interventions to make cities more inclusive, and local citizens are the ultimate experts 

of their neighbourhoods, so their integration is essential to ensure real transformative action 

takes place in the cities through the collaborative development of solutions that respond to 

ŎƛǘƛȊŜƴǎΩ ƴŜŜŘǎΦ ¢ƘǊƻǳƎƘ a network of local non-governmental organisations, research 

organisations, local city-governments and SMEs, residentsΩ neighbourhood associations and 

budding local entrepreneurs will be empowered to make the nature-based interventions their 

own: whether they be community gardens, green roofs or improved storm water drainage. 

With citizens playing such an essential role in this development, it is more likely they will 

identify with the changes taking place, feel a sense of ownership and make use of the renewed 

urban spaces.  

Of special interest for MICS are CLEVER CitiesΩ deliverable 1.1.4 on key concepts and 

associated indicators to measure NBS impact on urban regeneration: 

[http://clevercities.eu/fileadmin/user_upload/Resources/D1.1_Theme_4_impact_indicators

_ECOLOGIC_12.2018.pdf]  

and /[9±9w /ƛǘƛŜǎΩ ŘŜƭƛverable 4.1 on the monitoring and evaluation framework: 

[http://clevercities.eu/fileadmin/user_upload/Resources/181130_D.4.1_Monitoring_Frame

work_TEC.docx.pdf]. 

Examples of impact indicators can be found in Table 3 - Table 6. This information was 

extracted from /[9±9w /ƛǘƛŜǎΩ deliverable on impact indicators.   

http://clevercities.eu/fileadmin/user_upload/%20Resources/D1.1_Theme_4_impact_indicators_ECOLOGIC_12.2018.pdf
http://clevercities.eu/fileadmin/user_upload/%20Resources/D1.1_Theme_4_impact_indicators_ECOLOGIC_12.2018.pdf
http://clevercities.eu/fileadmin/user_upload/%20Resources/181130_D.4.1_Monitoring_Framework_TEC.docx.pdf
http://clevercities.eu/fileadmin/user_upload/%20Resources/181130_D.4.1_Monitoring_Framework_TEC.docx.pdf
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Table 3. First and second priority indicators for human health and well-being (extracted from 
/[9±9w /ƛǘƛŜǎΩ deliverable on impact indicators) 

 



 

 MICS_D5.2 Report on NBS science (2019)     13 of 50 
 

 



 

 MICS_D5.2 Report on NBS science (2019)     14 of 50 
 

 

 
Table 4. First and second priority indicators for sustainable economic prosperity (extracted 
ŦǊƻƳ /[9±9w /ƛǘƛŜǎΩ ŘŜƭƛǾŜǊŀōƭŜ ƻƴ ƛƳǇŀŎǘ ƛƴŘƛŎŀǘƻǊǎ ) 
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Table 5. First and second priority indicators for social cohesion and environmental justice 
(ŜȄǘǊŀŎǘŜŘ ŦǊƻƳ /[9±9w /ƛǘƛŜǎΩ ŘŜƭƛǾŜǊŀōƭŜ ƻƴ ƛƳǇŀŎǘ ƛƴŘƛŎŀǘƻǊǎ ) 
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Table 6. First and second priority indicators for citizen security (ŜȄǘǊŀŎǘŜŘ ŦǊƻƳ /[9±9w /ƛǘƛŜǎΩ 
deliverable on impact indicators ) 

 


















































