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Executive summary 

The Ground Truth 2.0 citizen observatories will enable monitoring, cooperative planning and environmen-

tal stewardship, by strengthening the full feedback-loop in the information chain from citizen-based data 

collection to knowledge sharing for joint decision-making, cooperative planning and environmental stew-

ardship. All of these outcomes are reliant on the stakeholders' continued active involvement. This report 

identifies the initial incentives and barriers for stakeholder involvement in their respective CO observatory, 

which can differ considerably not just between the Demo Cases but also between the different stakeholder 

types within the same Demo Case (citizens, scientists/data aggregators and decision/policy makers).  

This work uses a conceptual framework from social psychology on which the investigation of incentives and 

barriers for participation in citizen observatories is based as well as a combined inductive and deductive 

approach, comparing the incentives and barriers elicited empirically with those obtained via a literature 

review. Within-case analyses are undertaken to provide insights for the engagement strategies that will be 

tailored to the incentives and barriers for CO participation that pertain to citizens, scientists/data aggrega-

tors and policy/decisions makers, respectively, in each Demo Case.  

A cross-case analysis serves to identify patterns of convergence or divergence. It appears that, overall, ex-

pectations of positive outcomes from participation in the respective CO seem to outweigh by far concerns 

about perceived negative outcomes. Moreover, a mixed picture of diverse sources of social pressure (pos-

itive as well as negative) emerged across the Demo Cases. As a general observation, our findings confirm 

that participation in a given CO is not necessarily perceived entirely positively by various important refer-

ents of the surveyed respondents. Strikingly, given that the respondents in the empirical research stem 

from the CO co-design groups, mostly hindering factors for their CO participation were identified, com-

pared to a much smaller number of factors perceived to enable their participation in the CO. Some of the 

Demo Cases require strengthening of technical capabilities and rely on improvements of their ICT infra-

structure. However, arguably most importantly, the factors perceived to be restraining at the current stage 

of the CO design and implementation (i.e. launch of the first version of the platforms) are  

i) those resources that the reviewed stakeholders think they need to put into the CO before re-

turns on these investment are visible,  

ii) the CO properties that are being shaped (and yet at the same time influence CO participation) 

and  

iii) the CO governance structures that are perceived to determine initial commitment and partici-

pation as well as long term sustainability.  

The analysis also results in categories of belief clusters that are tailored to the investigation into incentives 

and barriers for stakeholder participation in COs.  

The findings in this report are influenced by not having ventured beyond the respective co-design groups 

of the six Demo Cases for the empirical investigation because we have, by definition, not included the per-

spective of non-participants in all three stakeholder categories. The next iteration of this study will go be-

yond this and include respondents from each stakeholder group beyond the initial co-design groups (par-

ticularly citizens). The findings of this report feed into the tailored engagement strategies for each Demo 

Case (Task T1.4) as well as other activities in WP1, WP3 Business Development and WP4 Dissemination and 

Communication.  
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1 Introduction 

1.1  Background 

The Ground Truth 2.0 project will deliver the demonstration and validation of 6 scaled-up citizen observa-

tories in real, operational conditions, with 4 European and 2 African demonstration cases. Ground Truth 

2.0 will demonstrate the technological feasibility, the sustained use and the societal and economic benefits 

of such citizen observatories. The ultimate objective is the global market uptake of the concept and ena-

bling technologies. 

The Ground Truth 2.0 citizen observatories will enable monitoring, cooperative planning and environmen-

tal stewardship, by strengthening the full feedback-loop in the information chain from citizen-based data 

collection to knowledge sharing for joint decision-making, cooperative planning and environmental stew-

ardship (as illustrated in Figure 1 by the Ground Truth 2.0 core concept). All of these are reliant on the 

stakeholders' continued active involvement. Task T1.5 of this project is dedicated to identifying the (evolv-

ing) incentives and barriers for the stakeholders' involvement in their respective CO observatory, which 

may differ considerably not just between the Demo Cases but also between the different stakeholder types 

within the same Demo Case. 

T1.5 includes an initial baseline analysis of the incentives to participate in the CO for the key stakeholder 

groups shown in Figure 1. This baseline analysis will be followed up with a comprehensive analysis in sub-

sequent phases of the project.  

 

   Figure 1  Ground Truth 2.0 core concept 

Source: Wehn et al., 2015a 

 

1.2 Purpose of this document 

This document presents the baseline analysis that has been undertaken during the period of July – Novem-

ber 2017 and outlines its results which will feed directly into T1.4 Stakeholder Engagement to inform about 
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the most fitting value proposition for each stakeholder type in each of the six Demo Cases. The results will 

also be useful to inform other tasks of the project namely; T1.2 User-centred co-design, T1.3 Functional 

Design as well as tasks in WP3 Business Development and WP4 Dissemination and Communication.  

1.3 Structure of this document 

This document is structured as follows. Section 2 presents the conceptual framework from social psychol-

ogy upon which the investigation of incentives and barriers for participation in citizen observatories is 

based. Section 3 elaborates the methods used for a literature review of already documented incentives 

and barriers and the methods for implementing the empirical investigation in the six Ground Truth 2.0 

Demo Cases. Section 4 presents the results for each Demo Case, summarising the specific incentives and 

barriers for citizens, data aggregators/sciences and decision/policy makers. Section 5 presents a discussion 

of the findings, comparing these across the Demo Cases as well as against the general wisdom identified 

during the literature review. We conclude with a brief outlook on the use of these findings by other GT2.0 

activities in section 6. 
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2 Conceptual framework and methods 

A basic requirement for any citizen observatory to pan out well is a strong willingness of the key actors to 

participate - initially and to continue to do so - in the observatory. Experience with citizen observatories 

among the project partners1 has shown that providing clear incentives and motivation for the involved 

actors is crucial to build and sustain their willingness to participate in citizen observatories.  

The key actors we are referring to in this analysis are those stakeholders who are taking part in the collec-

tive action that creates the virtual community of the CO. In line with the definitions provided by Ground 

Truth 2.0 Deliverable D1.1 Initial Stakeholder Analysis of the Demonstration Cases, these are called CO 

community members and consist of three groups of stakeholders; citizens, scientists/data aggregators 

and policy/decision makers (Figure 2) .  

 

 

Figure 2 GT2.0 CO main stakeholder categories and their respective groups 

Source: D1.1 Initial Stakeholder Analysis of the Demonstration Cases (Pfeiffer et al., 2017) 

 

This analysis aims to identify the factors that influence the willingness of the CO community members to 

participate in the CO. Based on the Theory of Planned Behaviour TPB (Ajzen, 1991), a relevant and proven 

 

1 wesenseit.eu, sense4us, botswanaspeaks.org and the WeSenseIt sister projects (CITI-SENSE, COBWEB, Citclops and 

(OMNISCIENTIS) citizen-obs.eu; and citizen science initiatives such climatewatch.org.au and freshwater-

watch.thewaterhub.org by CERT 
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decision making theory from social psychology, the actors‘ willingness to participate in a specific citizen 

observatory can be conceptualised as a core element of strategic behaviour; a behaviour that may result 

in  advantages as well as drawbacks, may be encouraged by some institutions and favourably looked upon 

by peers but may be rejected by others, and which may rely on a set of practical skills and circumstances 

(opportunities) to be actually carried out. Previous research has shown that the TPB can be used to provide 

insights into related behaviours such as citizens sharing weather data via online platforms (Gharesifard & 

Wehn, 2016a, 2016b); data sharing between organizations (Plengsaeng et al., 2014; Thu & Wehn, 2016; 

Wehn de Montalvo, 2003) and innovation and knowledge transfer between organizations (Wehn & 

Montalvo, 2018). 

The TPB serves to examine the psychological foundation of human action (behaviour) which according to 

the theory are beliefs. Beliefs are thus conceived as the factors influencing one’s decisions to engage (or 

not to engage) in a specific behaviour which is conceptualized as a behavioural intention (willingness) and 

is assumed by the TPB to be the immediate determinant of actions. According to the TPB, those beliefs can 

be grouped into three categories; one of a personal nature (reflecting attitude towards the behaviour), the 

second reflecting social nature (social pressure) and the third reflecting contextual and circumstantial na-

ture (perceived behavioural control). How the TPB and its key elements can be applied to our investigation 

into incentives and barriers for participation in COs is illustrated in Figure 3 below.   

 

 

Figure 3 Model of stakeholder participation in the CO based on the TPB 

Source: based on (Wehn de Montalvo, 2003), Aijzen (1991) 

 

How the three categories of beliefs (attitude, social pressure and perceived behavioural control) can be 

applied to our analysis is explained in more detail below. 

 

Attitudes towards participation in the CO 

This category of beliefs is called behavioural beliefs relates to one’s beliefs about the possible outcomes or 

consequences from engaging in a certain behaviour and whether these outcomes are positive or negative. 

In the context of this analysis, this relates to the stakeholders’ beliefs about expected positive or negative 

outcomes of their involvement in the CO. 

Participation

in CO

Willingness

to

participate

in CO
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Social pressure regarding participation in the CO 

Social environment can exert strong influence on people’s decisions and actions. Others can exert influence 

on one’s behaviour because they possess one or more types of power i.e. reward or punishment power, 

legitimate power due to their role or position in certain group, expert power due to their knowledge or 

expertise or referent power derived from the sense of identification with a certain group (want to be like 

the group). According to the TPB, people’s actions are usually guided by social norms of what is agreeable 

in a group or society. Those norms are perceived by people as social pressure to engage in certain actions 

(or not). According to the TPB, this pressure arises from one’s beliefs about key individuals or groups and 

whether they will approve or disapprove of his/her engaging in that behaviour. This category of beliefs is 

called normative beliefs. Social pressure with respect to participation in the CO relates to the stakeholders’ 

beliefs of whether individuals, groups or organizations important to them will be in favour or against their 

involvement in the CO.  

Perceived behavioural control over participation in the CO 

Positive beliefs about outcomes and encouraging social pressure may not be sufficient for people to engage 

in a certain behaviour. According to the TPB, people’s decision to engage in a certain behaviour is also 

influenced by their beliefs about how capable they are of engaging in that behaviour or how easy or hard 

it is for them to engage in that behaviour (perceived control) due to the presence of certain factors or 

circumstances (i.e. resources, knowledge, opportunities) that might facilitate them engaging in the behav-

iour or obstacles and barriers they need to overcome. For our investigation, this refers to stakeholder be-

liefs regarding factors or circumstances that would help or enable their involvement in the CO and those 

that would hinder or prevent their involvement. 

In sum, the conceptualisation of stakeholder beliefs according to the three above-mentioned categories 

forms the basis of the investigation into incentives and barriers of their participation in the CO. The combi-

nation of the positive attitudinal, social pressure and perceived control beliefs can be understood as the 

incentives whereas negative attitudinal beliefs, social pressure and perceived control beliefs are referred 

to as barriers (see Figure 4). 

 
Figure 4 Incentives and barriers for stakeholder participation in Citizen Observatories 
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3 Methods 

3.1 Literature review of incentives and barriers for participation in COs 

Secondary data was collected through a literature review of journal articles, working papers and reports of 

empirical research in areas of relevance i.e. participation in environmental-based citizen science, commu-

nity-based environmental monitoring, environmental stewardship. Most of the studies found in these fields 

were focused on the participation of the citizens, leaving stakeholder groups like scientist, data aggregators 

and decision makers understudied. This gap was filled by drawing on studies in ICT-enabled geographical 

data sharing, and ICT enabled knowledge transfer on water management between (non)governmental or-

ganizations. Worthy to mention here is that our objective was not to conduct a full survey of available 

literature but rather to select the most relevant to our case. The literature review stopped at the point of 

saturation. A total of 28 studies were reviewed with relevance to the Demo Cases in terms of Demo Case 

country, topic of monitoring, ICT usage and categories of stakeholders involved. Table 3-1 summarises the 

aspects of the studies reviewed.  

Table 3-1 Overview of the aspects covered in studies reviewed for the secondary data collection   

Countries  Canada, UK, USA, Italy, Netherlands, Finland, South Africa 

Topic of monitoring  
Water quality in water bodies, Local air quality , Marine life, Wildlife, 

Biodiversity, ecology, Phenology , Weather 

Type of technology  Mobile apps, online data sharing platforms, sensors, GIS 

Stakeholders studied 
Skilled and unskilled volunteers, citizen scientist, scientists and re-

searchers, policy/decision makers. 

 

3.2 Data collection on incentives and barriers in the Demo Cases 

The objective of this report is to identify the incentives and barriers for stakeholder participation in the CO 

for each Demo Case, focusing on three groups of key actors: citizens, scientists/data aggregators and pol-

icy/decision makers). At this stage of the project, these groups are represented by members of the co-

design team in each DC. 

Data was collected from the respective stakeholders in each Demo Case via a questionnaire with open 

questions (see Annex A) that had been devised based on prior operationalisations of the TPB in similar 

studies by Gharesifard and Wehn (2016 a, b), Thu and Wehn (2016) and Plengsaeng et al. (2014).  

Specifically, positive and negative perceived outcomes (attitudes) were captured by asking the following 

questions: 

 What do you see as the advantages/gains/benefits resulting from your involvement in the CO? 

 What do you see as the disadvantages/costs/losses resulting from your involvement in the CO? 

Possible sources of pressure (social pressure) were identified by asking: 

 Which people/groups/organizations do you think approve or encourage your involvement in the 

CO? 

 Which people/groups/organizations do you think disapprove or discourage your involvement in the 

CO? 
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Enabling and disabling factors (perceived control) were identified via the following questions: 

 What factors or circumstances would help or enable your involvement in the CO? 

 What factors or circumstances would hinder or prevent your involvement in the CO? 

The questionnaire was developed in English and translated into the local language of each Demo Case, as 

necessary. It was administered on paper during co-design workshops taking place in the Ground Truth 2.0 

Demo Cases during the period June – November 2017, with clear instructions by the respective facilitator. 

The written responses were collected and translated back to English (where applicable) by the respective 

Demo Case teams. 

The number of participants in each Demo Case co-design group differs, therefore, the different cases did 

not provide the same number of responses (see Table 3-2). The responses obtained from the Demo Cases 

also varied with respect to the number of responses obtained from each stakeholder group (citizens, sci-

entists/data aggregators and policy/decision makers).  

Table 3-2 Number of responses for Incentives & Barriers questionnaire per Demo Case 

 

Demo Case 

Number of responses per stakeholder type 
Citizens Scientists/ 

data aggregators 
Policy/decision makers Total 

Netherlands 5 1 5 11 
Belgium 5 2 2 9 
Sweden 4 6 0 10 

Spain 0 7 2 9 
Kenya 6 2 8 16 

Zambia 11 5 6 22 
Total 31 23 23 77 

3.3 Data analysis 

The collected secondary data was analysed in line with the TPB, synthesizing the findings and grouping 

them into the three domains (attitude, social pressure, perceived behavioural control). Specifically, the 

data collected at belief level (behavioural, normative, and control beliefs) was first categorized as positive 

or negative/supporting or hindering then grouped in belief clusters that had been identified and confirmed 

in previous research into related behaviours i.e. online sharing of personally collected weather data 

(Gharesifard & Wehn, 2016a, 2016b), inter-organizational spatial data sharing (Wehn de Montalvo, 2003), 

data sharing in transboundary integrated water resources management (Plengsaeng et al., 2014; Thu & 

Wehn, 2016) and ICT enabled inter-organizational knowledge transfer in the water sector (Wehn & Mon-

talvo, 2018). The results of this analysis are presented in section 4.1. 

The primary data collected for each Demo Case was collated per stakeholder group (citizens, data aggre-

gators/scientists, decision/policy makers). For a select number of responses, interpretation of specific be-

liefs was done by the authors in consultation with the respective Demo Case leader. Similar and overlapping 

beliefs were clustered to identify the core beliefs. The purpose of this analysis was to provide insights for 

the engagement strategies tailored to the incentives and barriers for each Demo Case (under Task T1.4 of 

Ground Truth 2.0). The results of this analysis are presented in sections 4.2-4.7. 

In a second step of analysis, the empirical findings per Demo Case were compared across cases as well as 

against the findings from the literature review. The results of this analysis are presented in section 5.  
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4 Results  

This chapter presents our findings from both, the literature review (section 4.1) as well as the empirical 

investigation into the incentives and barriers for participation in the CO for each stakeholder group in the 

six Demo Cases, respectively, based on the analysis of the above mentioned beliefs (sections 4.2-4.7). The 

detailed empirical results for each Demo Case are included in Annex C. 

4.1 Findings from the literature review 

This section outlines the results of the literature review of the behavioural beliefs for each category of CO 

community members, namely 

1) Citizens which include unskilled and skilled participants and/or volunteers, citizen scientists and am-

ateurs, citizen groups and associations 

2) Scientist whether from basic or applied sciences back ground and data aggregators 

3) Decision/policy makers. 

In principle, two different perspectives related to CO participation can be distinguished, namely individual 

and organisational. Belief clusters for individuals (e.g. citizens) are different from those of  organisations 

(e.g. data aggregators/scientists and policy/decision makers), since the former beliefs are related to per-

sonal perspectives while the latter beliefs capture a more aggregated perspective, i.e. those of a particular 

department or organisation, as seen through the eyes of key informants. The belief clusters for these two 

perspectives are presented in Figure 5 and Figure 6. 

 

Figure 5 Literature-based belief clusters of Individuals re. their participation in a Citizen Observatory 

Source: based on Gharesifard and Wehn (2016a, 2016b) 
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Figure 6 Literature-based belief clusters of Organisations re. their participation in a Citizen Observatory 

Source: based on (Plengsaeng et al., 2014; Thu & Wehn, 2016; Wehn de Montalvo, 2003; Wehn & Montalvo, 2018) 

 

At the next level of analysis, specific beliefs within each cluster were elicited from the literature for citizens, 

scientists/data aggregators and policy/decision makers, respectively, as summarized in Table 4-1. This re-

veals that the organizational perspectives of scientists/data aggregators and policy/decision makers re-

ported in the literature thus far are largely overlapping, with nuanced differences related to their respective 

mandates and/or scientific/commercial vs. public sector orientation, e.g. resulting in differing sources of 

perceived institutional pressure and the need for formal frameworks for collaboration for policy/decision 

makers. Moreover, the literature review highlighted that, up till now, the motivations of policy/decision 

makers have not been studied as extensively as those of citizens. The detailed findings of the literature 

review per stakeholder are presented in Annex B. 
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Table 4-1 Overview of beliefs on participation in a CO identified from the literature review (per core CO stakeholder) 

Citizens Scientists/data aggregators Policy/decision makers

Behavioral  bel iefs (perceived outcomes) Behavioral  bel iefs (perceived outcomes) Behavioral  bel iefs (perceived outcomes)

Tangible outcomes Resources outcomes Resources outcomes

Financial implications (gains/expenses) Data as a resource : data quality Data as a resource : data quality

Learning (Skills, knowledge ) Data as a resource: data quantity Data as a resource: data quantity 

Time Skills, knowledge and expertise Skills, knowledge and expertise

Social skills: networking with others Staff (time, productivity, moral) Staff (time, productivity, moral)

Data: benefit from others data , privacy & cyber security concerns Financial implications Financial implications

Intangible outcomes Organizational activities Organizational activities 

Sense of belonging to a community Organizations mandates and core activities Organizations mandates and core activities

Sense of achievement Quality of decision making Quality of decision making 

Contributing to a good cause Stakeholder buy in Stakeholder buy in

Recognition Strategic & economical position Strategic & economical position

Societal outcomes Networks & partnerships & business opportunities Networks & partnerships & business opportunities

Scientific knowledge competitive position Strategic position 

Conserving the environment Organizations image and public profile Organizations image and public profile 

Interpersonal trust Visibil ity

Technical ability of data collectors Societal outcomes Societal outcomes

Intentions of data users Scientific knowledge progress Socio-economic development

Educating the public 

Environmental awareness

Normative bel iefs (perceived pressure) Normative bel iefs (perceived pressure) Normative bel iefs (perceived pressure)

Governmental organizations Market Market

Private sector Donors and funding agencies Donors and funding agencies

Commercial monitoring networks Scientific community 

Manufacturers of sensing devices Organizational Organizational

Technology developers Higher management Higher management

Scientific community Internal policies and organizational culture 

Researchers Institutional Institutional

Educational and research institutes Scientific journals data sharing policies Collaboration agreements

Citizen science community Moral norms Moral norms

Other members of the community Democratization of science Democratization of science

Family and peers Data privacy ethics Data privacy ethics

Civil  society groups Transparency 

Moral norms and altruism Others: Citizens Others: Citizens

Care for the society

Care for environment Control  bel iefs (Factors and c ircumstances) Control  bel iefs (Factors and c ircumstances)

Care for specific site Technical capabilities Technical capabilities

ICT skil ls ICT skil ls

Control  bel iefs (Factors and c ircumstances) Data management skil ls Data management skil ls

Technical skills Organizational capabilities Organizational capabilities

IT skil ls Networking skil ls Networking skil ls

Set up and maintenance of technological tools Public engagement skil ls Public engagement skil ls

Knowledge self efficacy Past experiences Past experiences 

Knowledge about environmental topic Resources Resources

Data collection methods Time/Staff time Time/Staff time

Resources Financial resources Financial resources

Time ICT infrastructure ICT infrastructure

Financial resources Opportunities Opportunities

Equipment & devices Data collection & sharing protocols. Data collection & sharing protocols.

Opportunities Data QA/QC Data QA/QC 

Feedback and communication Data protection policies or intellectual property rights. Data protection policies or intellectual property rights.

Project organization Scale of Citizen Science project Scale of Citizen Science project

Data collection protocols Volunteer commitment Volunteer commitment

Data sharing and privacy policies Formal frameworks for collaboration between partners
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4.2 Incentives and barriers in the Belgian Demo Case 

In the Belgian DC, the stakeholders want to address the air pollution and noise disturbance in the city of 

Mechelen which have an impact on health, quality of life and social cohesion in the city’s neighbourhoods 

and villages. The CO “Meet Mee Mechelen” will contribute to this by providing an online and offline meet-

ing place where information and knowledge about air quality and ambient noise is made accessible for 

everyone to support policy making and initiatives for a better living environment. Specifically, the CO will 

be a place to launch civilian measurement campaigns of noise and air quality in city’s neighbourhoods, 

citizen sensed data will be integrated with existing information on the CO platform where it can be easily 

accessed, shared, analysed and discussed, thus stimulating a local debate on how to address the issue, and 

taking up a role in policy preparation, specifically regarding local mobility (planning of cycling infrastructure 

and circulation plans).  

4.2.1 Incentives and barriers for Citizens to participate in the CO 

The citizen respondents were all members of different environmental action groups (i.e. better environ-

ment Flanders, cycling federation, contact nature), therefore the views expressed in their responses were 

from the perspective of their respective groups. 

The respondents viewed their involvement in the CO as an opportunity to expand the existing database of 

air quality and noise measurements (collected earlier by Fietsbond), to create good and reliable data that 

can inform citizens, local government and policy makers of the state of noise and air quality in the city and 

to provide a basis for evidence based, sound policies to promote environmental sustainability in the city. 

In a nutshell, the ultimate goal of the respondents is to influence policy and decision making and ‘have their 

voices heard’, an ambition that seems to be overshadowed by feelings of frustration due to negative past 

experiences with the lack of commitment by local government and politicians to such projects. The re-

spondents in this group voiced concerns about possible hidden agendas of other stakeholders, referring to 

the connection of VITO2 (the scientist/data aggregator in this DC) to the Flemish Administration (policy 

makers in this DC).  

While these respondents perceived benefits from having more data on air quality and noise, they also ex-

pressed concerns about the quality of data, in particular about the subjective noise measurements (i.e. 

perceptions of noise) which might be biased and incorrect.  

The respondents pointed out that having clear targets for the measurement campaigns (no. of participants, 

no. of measurements) and effective communication between the co-design members (internal communi-

cation) were factors that will enable their participation in the CO. On the other hand, a lack of resources 

(time and finance) was seen as challenging their participation.   

The respondents identified sources of positive and negative pressure (i.e. in favour of as well as against 

participation) from a wide range of stakeholders in their community (see Table 4-2). 

  

 

2  VITO is the Flemish institute for technological research (Dutch: Vlaamse Instelling voor Technologisch Onderzoek or 

VITO). It is an independent research centre but is owned and funded by the Flemish government.  



Ground Truth 2.0 Deliverable D1.7 Initial report on the incentives and barriers  

 

 

 

 

20 

Table 4-2 Sources of social pressure for citizens in the Belgian CO 

Sources of social pressure in favour of 

participation in the CO 

Sources of social pressure against 

participation in the CO 

 NGOs and citizen-led groups (Better Environment 
Flanders Bond Beter Leefmilieu Vlaanderen, Envi-
ronmental action group Mechelen-South Leefmi-
lieugroep Mechelen-Zuid, Cycling Federation Fi-
etsersbond, Contact Nature Natuurpunt)  

 Local advisory boards of (Cultuurraad, Milieuraad, 
Wijkraad, Battel) 

 Political parties 

 Mechelen Stad 

 Environmental council 

 Ground Truth 2.0 

 Companies in Mechelen Zuid 

 Citizens of Mechelen 

 Family 

 Citizen who perceived VITO as an executive arm of 
the Flemish Administration and thus critical opin-
ion regarding scientific findings they present. 

 Citizens who think that the policy makers do not 
take any action to solve problems 

4.2.2 Incentives and barriers for Scientists/data aggregators to participate in the CO 

The two respondents in from the scientists/data aggregator category were from VITO, representing data 

aggregator and scientific expertise in addition to their role as an internal stakeholder leading the CO in this 

Demo Case, and Akvo (as data aggregator). VITO’s involvement in the CO includes leading the co-design 

process of the CO, providing the technical tools like data collection apps, processing and visualization of 

noise and air quality data, setting up the web platform as well as providing the scientific expertise on air 

quality and noise. Akvo’s involvement is focused on providing technical tools (apps).  

For VITO, the expected benefits of their involvement in the CO were related to expanding scientific 

knowledge on the environmental topic of the observatory and the opportunity to interact with a broad 

network of experts for these environmental topics. For Akvo, the expected benefits were more related to 

business improvement; they see their involvement in the CO as an opportunity to gain expertise on how to 

improve their technical tools for citizen science projects. Both VITO and Akvo did not expect any negative 

outcomes from their participation in the CO. 

As for circumstantial factors, for VITO positive feedback from other stakeholders was considered to be 

enabling their role in the CO while for Akvo clarity regarding the type of data that will be collected and how 

it will be utilized was perceived as a factor enabling the development of their tools for this CO.  

With regards to perceived social pressure, Akvo could not identify any sources of pressure whereas VITO 

mentioned the following groups (see  Table 4-2). Notably, VITO indicated that those some people are 

against VITO’s participation in the CO due to it connection to the Flemish administration2.  
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Table 4-3 Sources of social pressure for scientists/data aggregators in the Belgian CO 

Sources of social pressure in favour of 

participation in the CO 

Sources of social pressure against 

participation in the CO 

 Flemish Administration 

 Transition (to a sustainable future) community in 
Flanders 

 Experts at other research organization - Universi-
ties - Environmental Experts 

 Citizens who perceive VITO as close partner of the 
Flemish Administration and thus critical opinion 
regarding scientific findings they present 

4.2.3  Incentives and barriers for Policy/ decision makers to participate in the CO 

The respondents from the decision/policy maker category are members of Mechelen Stad (local municipal-

ity) and the Flemish government environmental department OMGEVING. For these respondents, the ex-

pected benefits of their involvement in the CO “MeetMeeMechelen” was related to improving their per-

formance: using citizen data (air quality and noise measurements) can help localize the environmental 

hotspots in the city and consequently take more targeted measures to address them. Another perceived 

benefit was related to improving communication with the public since the CO can provide a channel for 

government agencies to share their information (i.e. reports) with citizens. For OMGEVING, participation 

in the CO was also seen as a learning experience for the Flemish government on the feasibility of COs for 

future applications. These respondents did not mention any perceived negative outcomes of their partici-

pation in the CO. 

Factors facilitating or hindering their participation in the CO were factors related to their current engage-

ment in the co-design process rather than the CO itself. In this regard, the respondents mentioned that 

having clear tasks for the co-design group, cooperation between co-design group members and having 

communication tools to improve communication between the co-design members would all facilitate their 

involvement in the CO. Factors hindering their participation concerned the lack of resources (time, money).  

These respondents perceived only positive pressure from their social environment and identified the fol-

lowing groups (see Table 4-4). 

Table 4-4 Sources of social pressure for policy/decision makers in the Belgian CO 

Sources of social pressure in favour of 

participation in the CO 

Sources of social pressure against 

participation in the CO 

 Higher management 

 Environmental council 

 Colleagues at work 

 Family 

 none 

4.2.4 Concluding remarks on the Belgian Demo Case 

From the above analysis of the core actors’ incentives and barriers to participate in the citizen observatory 

‘MeetMeeMechelen’, it is clear that all three categories of CO community actors (citizens, scientists/data 

aggregators, and decision/policy makers) perceive only positive outcomes of their participation in the CO, 

with the notable exception of the citizen respondents. These question that citizen sensed measures may 

be biased and incorrect. Relational outcomes are expected only by the respondents from scientists/data 

aggregators (building networks of experts), not the respondents from the other two stakeholder groups 
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(who mentioned information flows and communication). Notably, the role of VITO is being questioned by 

some of the citizen respondents; according to VITO’s responses, they are well aware that this perception 

can inhibit their role in the observatory. Time and financial resources are mentioned as hindering partici-

pation by citizens and decision/policy makers. Arguably, the scientists/data aggregators did not mention 

such constraints since their current participation is funded by the Ground Truth 2.0 project. Importantly, 

the clarity on various aspects of the CO (relation of problem, data and decisions; targets for measurement 

campaigns) was perceived as enabling participation in the CO by the data aggregators and citizen respond-

ents, respectively. 
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4.3 Incentives and barriers in the Dutch Demo Case 

In the Dutch DC the stakeholders in Land van Heusden en Altena; Rivierland water board, municipalities 

(Aalburg and Woudrichem), citizens and farmers want to understand each other’s interests and ways of 

working; and create an awareness about how all are jointly responsible for limiting the damage by pluvial 

flooding in urban and rural areas caused by the extreme weather resulting from climate change. The Dutch 

CO (Grip op Water Altena) will contribute to this by providing 1) a platform to share and access various 

sources of information relevant to planning for and responding to pluvial flooding and 2) channels serving 

to improve the communication between citizens, farmers, municipalities and water authority. 

4.3.1 Incentives and barriers for Citizens to participate in the CO 

Respondents from this CO stakeholder group include local residents and members of an interest group 

called Nature Protection Association Altenatuur.  

The respondents mentioned two types of positive outcomes; personal benefits and societal benefits. On a 

personal level, the responding citizens saw that the information and communication channels provided by 

the CO can help reduce personal losses caused by flood events or water nuisances by informing them about 

what measures they can take against flood or water nuisance in their surroundings. They also expect to be 

better able to handle the situation in case of flooding by obtaining information about what measures to 

take and the right channels to contact in case of damages after floods.  

On a societal level, the citizen respondents considered their involvement in the CO by reporting malfunc-

tions in the water system and local flooding events as a form of contribution to their community by collab-

orating with others (other citizens, official departments i.e. water board, municipalities) in solving water 

problems. However, they expressed concerns about the objectivity of the information shared by (other) 

citizens, especially given that people tend to be strongly influenced by their emotions after experiencing 

flood and damages.  

In order to facilitate their participation in the CO, the citizen respondents referred to aspects that are re-

lated to the functionalities of the CO such as providing clear flood warning massages to citizens as well as 

clear instructions for citizens on which different government departments to contact in case of flood emer-

gency (i.e. which department does what). Factors hindering their participation were regarded to include 

time and financial constraints (lack of funding) and if the CO were to lack of a focus on local issues.   

It is important to note that the citizen interest group perceived a different incentive from the other citizen 

respondents. The main benefit they saw resulting from their participation in the CO is the opportunity to 

promote their group’s vision and ideas. For example, Altenatuur (the Nature Protection Association in the 

Land van Heusden and Altena) were motivated to participate to promote their ideas about water storage 

solutions that can help conserve the ecosystems in the area. 

With regards to sources of social pressure, the respondents in this Demo Case only identified sources of 

positive pressure (i.e. in favour of participation) from a wide range of stakeholders in their community (see 

Table 4-5), both official and private. 
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Table 4-5 Sources of social pressure for citizens in the Dutch CO 

Sources of social pressure in favour of 

participation in the CO 

Sources of social pressure against 

participation in the CO 

 Family/friends/neighbours 

 Entrepreneurs 

 Local residents 

 Farmers Association 

 Nature related groups like Altenatuur, Leden agri-

cultural nature association, Meadow bird protec-

tors 

 Water boards 

 Involved municipalities 

 Provincial government 

none 

 

4.3.2 Incentives and barriers for Scientists/data aggregators to participate in the CO 

In this group, Hydrologic was the only respondent, representing the data aggregator and scientific expertise 

in addition to their role as an internal stakeholder leading the CO in this Demo Case. Hydrologic’s involve-

ment in the CO includes leading the co-design process of the CO, sharing their data sets on rainfall, provid-

ing the technical tools like data collection apps, processing and visualization of the hydrologic data, setting 

up the web platforms as well as providing the scientific expertise in the topic of the observatory. 

For Hydrologic, participation in the CO was perceived to be beneficial since deploying their technical tools 

will increase visibility of their products. Also, deploying their technical tools in a new project and adjusting 

them for new users was seen as an opportunity to upgrade and improve their features. Apart from devel-

oping technical tools, Hydrologic involvement in the CO includes sharing their hydrological data sets which 

they saw an opportunity for improving the quality of the organization’s data sets and that the exposure of 

the organization’s data sets to other user communities provides an opportunity for discovering possible 

errors or gaps in the data that can be improved. Working with other stakeholders in the CO and the poten-

tial for establishing new partnerships and business development were mentioned as further positive out-

come. 

Regarding factors that can facilitate their participation in the CO, Hydrologic stressed the reliance on col-

laboration, engagement and commitment of other stakeholders including the water board, involved mu-

nicipalities and citizens (to do their part). Specifically mentioned was the collaboration of water boards in 

securing access to their data sets and supporting the communication function of the CO. In terms of the 

factors hindering their participation in the CO, a lack of requisite resources (i.e. time and budget) was men-

tioned, along with a lack of communication between Ground Truth 2.0 consortium partners or between 

the members of the co-design group. 

With regards to sources of social pressure (in favour of or against their participation in the CO), both types 

of pressure were identified (see Table 4-6) with pressure against their participation perceived to be stem-

ming from competitors. 
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Table 4-6 Sources of social pressure for scientists/data aggregators in the Dutch CO 

Sources of social pressure in favour of 

participation in the CO 

Sources of social pressure against 

participation in the CO 

 Work colleagues at Hydrologic  

 GT2.0 consortium partners 

 Water boards. 

 involved municipalities 

Competing organizations in the water sector (no spe-

cific organizations mentioned) 

4.3.3 Incentives and barriers for Policy and Decision makers to participate in the CO 

The respondents in this group of stakeholders included three employees of the Rivierenland water board 

and two employees of the two involved municipalities (Aalburg and Woudrichem).  

In terms of outcomes, the respondents’ participation in the CO was expected to improve communication 

and create an understanding between citizens, water boards and the municipalities on their individual and 

shared responsibility towards water problems in the area, raising awareness about the shared responsibil-

ity was of particular importance to the water board. Municipalities, on the other hand, had a particular 

interest in the potential of the CO to make the citizens understand decisions taken by the government. 

Participation in the CO was also seen to have positive impacts on their organization’s performance, for 

example, by providing citizens with alerts and clear information on how to prevent or deal with floods was 

expected to save staff time spent on responding to citizen questions and complaints, while using the inputs 

of citizens will help them take more targeted measures. On the other hand, negative consequences were 

also anticipated, namely if information provided by the authorities were to be misunderstood or misinter-

preted by citizens.  

With respect to factors that can facilitate their participation in the CO, the respondents in this group 

pointed to factors within their respective organizations, like the support of higher management and the 

commitment from other departments within the organization (i.e. technical departments, administrative, 

IT) to fulfil their responsibilities associated with the organization’s involvement in the CO. Respondents 

from the municipalities saw the ongoing plan to merge the three municipalities in the area as an oppor-

tunity for their participation in the CO and to reach out to more citizens more easily. 

Support and involvement of citizens in the CO and obtaining constructive feedback from the involved par-

ties were also mentioned as factors facilitating their own participation in the CO. The enthusiasm and con-

structive attitude of participating stakeholders was perceived to influence some other stakeholders’ in-

volvement in the CO.  

Other facilitating factors were related to the technical implementation of the CO (apps, web platforms), 

‘having good tools’ and ‘usability of tools’ were mentioned frequently. It is important to note here that at 

the time of the empirical research, the technical tools of this CO were still work-in-progress. The water 

board considered ‘room for experimenting’ important, e.g. testing the CO functionalities before its formal 

launch (before it goes live and public).  

Regarding the factors hindering the participation of this group of respondents in the CO, one of the most 

frequently mentioned factors was their concern about the uncertain future of the CO once the GT2.0 pro-

ject finishes, particularly with respect to whose responsibility it will be to maintain and run the CO and to 

cover associated costs. 
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Finally, a lack of requisite resources (i.e. time and budget) and bureaucracy within their organizations were 

pointed out as factors hindering participation in the CO by the majority of these respondents.  

With regards to sources of social pressure (in favour of or against their participation in the CO), both types 

of pressure were identified (see Table 4-7) with pressure against their participation perceived to be stem-

ming from a range of stakeholders, notably critical citizens, politicians as well as colleagues and other de-

partments within their own organisation. 

Table 4-7 Sources of social pressure for policy and decision makers in the Dutch CO 

Sources of social pressure in favour of  

participation in the CO 

Sources of social pressure against  

participation in the CO 

 residents of the area especially those who experi-
ence(d) flooding 

 citizen interest groups (Farmers association LTO, 
nature conservation organizations Brabants land-
schap, water sports groups, tourists) 

 consultancy firms 

 colleagues and other departments within the or-
ganization  

 water authority  

 municipalities involved 

 Public administration  

 Critical citizens 

 farmers  

 higher management (bureaucracy)   

 colleagues and other departments within the or-
ganization  

 politicians  

 public administration  

4.3.4 Concluding remarks on the Dutch Demo Case 

From the above analysis of the core actors’ incentives and barriers to participate in the citizen observatory 

‘Grip of Water Altena’, clear synergies between the incentives of the participating citizens and officials 

emerge. Both regard the observatory as an opportunity to collaborate with others in solving water prob-

lems and they concur on the role that the CO will play in the communication between them as well as 

communication about their respective activities. From the responses of the citizens, the need to focus the 

observatory on local issues in order for them to participate in the CO directly resonates with their feedback 

on prototypes of the platform during the co-design sessions. The interests of the data aggregator in this 

Demo Case are (not surprisingly) clearly of a commercial nature such as improving their data sets, oppor-

tunities for business development and being ahead of the competition. However, both the data aggregator 

as well as the authorities indicated strong reliance on the other stakeholders’ interest, cooperation and 

enthusiasm as enabling factors for their own participation in the CO. 
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4.4 Incentives and barriers in the Swedish Demo Case 

Water health in Flen, and in Sweden in general, is the deteriorating due to current lifestyle choices and 

consumption patterns that lacks a life-cycle perspective of what is going in and what is being taken out of 

nature. The stakeholders in this Demo Case want to create a society where government, business, citizens, 

researchers and civil society organisations collaborate to be active stewards of a sustainable environment. 

The CO (Vatten Fokus) will contribute to this by supporting all stakeholders to collaborate in the governance 

and management of aquatic ecosystems in collecting data, sharing knowledge, and by making data acces-

sible that complements established governmental initiatives. Specifically, the CO will provide the following: 

1) A platform for integrating all new data with existing information into a knowledge hub (CO repos-

itory) that offers visualization and eases access and sharing. These two aspects, sharing knowledge 

and making data on water quality and causes of stress more accessible and open, are main for the 

CO. 

2) Enabling citizens to submit and process data for monitoring the water quality, share their percep-

tions and gain insight into water quality and water management. 

3) Facilitating joint discussion and analysis of results, review & feedback of campaigns, and support 

the implementation of plans and policies with monitoring and information sharing. 

The following sections summarize the results of the analysis of the incentives and barriers of two stake-

holder groups, namely citizens and scientists/data aggregators. Data could not be collected for the pol-

icy/decision maker category. 

4.4.1 Incentives and barriers for Citizens to participate in the CO 

The citizen respondents represent members of citizen-led interest groups namely Keep Sweden Clean (Håll 

Sverige Rent, 1 respondent) and Eco-village communities (3 respondents).  

For these respondents, the expected benefits of participating in the CO can be summarized as consisting of 

two clusters; one that is related to direct benefits for their respective organizations or interest group and 

another related to more long term societal benefits. These expected direct benefits include: 

 Supporting the group's cause and activities in promoting environmentally friendly life style. It is 

noteworthy to mention, though, that Håll Sverige Rent seems be concerned about how the CO’s 

vision and objectives align with their own and therefore would like to have a clear idea or proof of 

the CO benefit to its group. 

 Expanding the interest group’s reach and network. In this respect, the respondents highlighted that 

clearly communicating CO objectives and benefits to citizens is an important supporting factor. 

 Learning how to use new technologies to monitor water quality.  

 CO facilitates dialogue with policy/decision makers and is an opportunity get their own voices 

heard. Having a physical place to convene the stakeholder dialogue in addition to the online plat-

forms provided by the CO was seen as an important enabling factor for their participation in the 

CO.  

The expected long term societal benefits concern safer water quality for the future and conservation of fish 

and birds.  

Lack of time and financial resources seem to be universal challenges for all stakeholder groups in all Demo 

Cases and these respondents are no exception. Some respondents highlighted that citizens participating in 

data collection might face conflicts with land owners where the water samples have to be collected. 
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In terms of the social pressure to participate in the CO the responses also reflected views of both, positive 

and negative social pressure to participate in the CO which are presented in Table 4-8.  

Table 4-8 Sources of social pressure for citizens in the Swedish CO 

Sources of social pressure in favour of 

participation in the CO 

Sources of social pressure against 

participation in the CO 

 Flens Kommun - Flens Municipality 

 The political organization in Flen  

 Postkodlotteriet  (one of Sweden's largest lotter-
ies) 

 Havs- och Vattenmyndigheten - Sea and Water 
Authority 

 Naturskyddsföreningen - Swedish Society for Na-
ture Conservation 

 Skärgårdsstiftelsen - Archipelago Foundation in 
Stockholm County 

 Transition (Swedish magazine covering water 
sports) 

 Änggården (community) 

 BygdeRådet (community) 

 Eco-Village Association 

 Friends and neighbours 

 CEO of Håll Sverige Rent (higher management bu-
reaucracy)  

 Some activist groups 

 farmers 

4.4.2 Incentives and barriers for Scientists/ data aggregators to participate in the CO 

The six respondents in this stakeholder category are from The Swedish Species Information Centre (Art 

Databankeren) which represent the scientific expertise in this DC; Earth Watch Institute which is providing 

citizen science expertise and water testing tools and presents both, scientific expertise and data aggrega-

tion in this DC; Ericsson Sustainability Centre (2 respondents) representing scientific expertise; Akvo provid-

ing technical tools and Stockholm Agriculture University SLU, representing scientific expertise in this Demo 

Case. 

These respondents perceived their participation in the VattenFokus CO to be resulting in direct benefits for 

their respective organizations, such as expanding the visibility of the organization its products (e.g. the 

technical tools developed for the CO). Participating in the CO was also perceived as an opportunity to col-

laborate with other stakeholders, create partnerships, gain experience in fields such as citizen science, cit-

izen observatories and big data which can create more business opportunities in the future. It is notewor-

thy, however, that one of the stakeholders (Art Databankeren) had doubts about the extent to which these 

benefits can be attained since the CO scope (local) and focus (water quality) is not fully related to the scope 

of Artdatabankeren (national) and focus (biodiversity). 

SLU and Ericsson Sustainability Centre perceived their participation in the CO to benefit and support the 

implementation of specific ongoing tasks in their organizations (i.e. SLU work on national strategy for CS, 

Ericsson work on water systems for municipalities). In addition to direct benefits for their organizations, 

the respondents considered that their participation in the CO can help benefit society as a whole by raising 

awareness about safer water quality and biodiversity conservation.  

For this CO, the number of measurements generated by citizens (and input to the system) was mentioned 

as an important factor for successfully deploying some of the technical tools (i.e. data processing and 
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mashup tools). For this reason, there was an emphasis on the need to secure higher numbers of citizen 

participants to generate sufficient volumes of data, especially as the data collection period is limited to one 

season in the year. 

Another circumstantial factor mentioned is related to data analysis and interpretation and the need to 

secure a network of local volunteer expertise to help interpret the data collected by citizens, especially as 

this task is currently being taken care of by GT2.0 technical partner Earth Watch. This raised concerns about 

who will take over the task after GT2.0 completion.  

The responses reflected views of both, positive and negative social pressure to participate in the CO. The 

respondents identified the following groups that may in favour or against their involvement in the CO (see). 

Table 4-9 Sources of social pressure for scientists/data aggregators in the Swedish CO 

Sources of social pressure in favour of 

participation in the CO 

Sources of social pressure against 

participation in the CO 

 SLU FOMA. 

 WWF 

 Water Aid 

 UK River Trusts 

 Freshwater BON (Geo Bon) 

 Artdatabanken (especially the species unit) 

 Lanstyrellssen 

 Havs- och Vattenmyndigheten  

 Stockholm Stad 

 SIWI 

 Vetenskap 2 Allmänhet (organisations). 

 partner organizations 

 business partners focused in water 

 donor organizations 

 work colleagues 

 Swedish citizens 

 Skargardsstiftelsen 

 Jordbruksverket 

 CEO of Art Databankeren (related to costs of allo-
cating staff to external tasks). 

 farmers 
 

 

4.4.3 Concluding remarks on the Swedish Demo Case 

The empirical basis of the analysis of the incentives and barriers for participation in the VattenFokus CO 

does not include the perspective of decision/policy makers which results in gaps of our understanding of 

the extent to which the incentive structures of the three key stakeholder groups are converging in this 

Demo Case. The above analysis of the incentives and barriers for participation in the CO from the citizen 

respondents points to the need for careful alignment with the objectives of existing citizen interest groups, 

clear communication as well as the importance of the co-design process of Ground Truth 2.0 to generate a 

common understanding of, and agreement on, the CO’s objectives for all stakeholders. The respondents 

from the scientists/data aggregator category revealed their own organisation’s interests in the CO for stra-

tegic purposes. Careful manoeuvring is required between these and the citizens’ interests to ensure that 

agreement on the scale of the CO’s remit and efforts can be reached for common benefit.   
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4.5 Incentives and barriers in the Spanish Demo Case 

This Demo Case aims to create collective knowledge about local impacts of climate change on nature and 

its rhythms in Catalonia, in order to contribute to better adaptation policies. The stakeholders want to 

create an open Citizen Science platform dedicated to storing, commenting, sharing and disseminating facts 

and information for understanding the impacts of Climate Change on nature as well as sharing opinions 

and proposals about the effects of Climate Change on nature and influence related decision-making pro-

cesses. The CO Ritme Nature.cat will contribute to this by providing a central community portal for existing 

different citizen science initiatives and by creating synergies with existing platforms. In other words, the 

CO will become an umbrella of information and organizations related to the effect of Climate Change on 

nature in Catalonia. 

The following sub-sections summarize the results of the analysis of the incentives and barriers of two stake-

holder groups, namely the scientists/data aggregators and the policy/decision makers. Data could not be 

collected from citizens. 

4.5.1 Incentives and barriers for Scientists/data aggregators to participate in the CO 

All the respondents in this category are members of organizations that are involved in providing scientific 

expertise as well as technological support for data collection and processing. The seven respondents are 

from CREAF (providing scientific expertise in phenology and technical tools for data processing), Natusfera3 

(a citizen science initiative by CREAF focused on biodiversity observation), the State Meteorological Agency 

(La Agencia Estatal de Meteorología) AEMET provides scientific expertise in meteorology as well as tech-

nical expertise in data processing and aggregation; FENOCAT is a citizen science initiative by the Meteoro-

logical Agency of Catalonia and provides the CO with its database of weather observations collected by 

weather enthusiasts; the Catalan Institute of Natural History provides scientific expertise and their platform 

of human and natural systems knowledge (ICHN);  and the Catalan butterfly monitoring Scheme CBMS. 

As mentioned above, the CO in this Demo Case aims to unite existing citizen science initiatives and plat-

forms under a central portal (Ritme Nature.cat). The respondents considered that joining this central portal 

could result in positive as well as negative outcomes for their respective organizations and initiatives.  

In general, the respondents saw that by joining the CO and therefore the group of different but related 

initiatives can increase the visibility of their respective organizations. For the existing monitoring platforms 

which rely on volunteers and citizen scientists, joining a unified platform was perceived as an opportunity 

to increase their existing base of participants and attract more users, to utilize technologies offered by the 

CO and to improve the functionalities of their own platforms. The respondents also considered that by 

joining a central platform, they can gain access to additional data sets or improve the quality of their own 

data sets by validating it with data from other sources. Availability and accessibility to more data was also 

seen as an opportunity to support and expand scientific research in relevant fields.  

Other benefits mentioned by the respondents were benefits resulting from their collaboration with other 

stakeholders such as economic benefits (financial savings) from task sharing with similar projects. Building 

new partnerships could also result in new business opportunities, gaining knowledge and expertise by in-

teracting with a wide network of scientific organizations, being part of a community of citizen science and 

improving their organization’s profile (in the scientific community, policy domain and in society) by sup-

porting citizen science activities.  

 

3
 Natusfera portal offers many features to collect, validate and observe local observations on desktop and mobile devices 
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While joining a central, unified platform was regarded to have the above-mentioned benefits, concerns 

were expressed about the participating organisations (initiatives/platforms) about losing their own iden-

tity, the amount of efforts that they have to put in to adjust their internal processes, protocols and meth-

odologies to adapt to a uniform platform and the implication of these adjustment on their organisations’ 

resources. 

Clear identification of relevant stakeholders to involve in this central platform as well as the stakeholders’ 

respective roles, responsibilities and their requirements, preferably through formal agreements, were as-

pect pointed out as important enabling factors for facilitating their own participation in the CO. Similar to 

other Demo Cases, the respondents also expressed their concern about the sustainability of the CO once 

the GT2.0 project finishes, the lack of clarity on which was perceived as hindering their participation in the 

CO. In addition to the abovementioned factors, technical difficulties with data processing and aggregation 

as well as the lack of current resources (time and finance) were mentioned challenges for participation. As 

this CO aims to contribute to improve climate change adaption policies, political will was mentioned as an 

important factor the respondents mentioned the lack of political will to affect change and lack of feedback 

from politicians as factors that negatively influence their own willingness to participate in this CO.  

It is important to highlight the views on the process of co-designing this CO: while some respondents men-

tioned this process as facilitating factor since it allows the stakeholders to get involved in the ‘configuration’ 

in the central platform created by the CO, others mentioned it as a hindering factor since they considered 

the objectives of the CO to be unclear or changing.  

In terms of perceived social pressure, the respondents identified the following as possible source of positive 

and negative pressure (see Table 4-10). 

Table 4-10 Sources of social pressure for scientists/data aggregators in the Spanish CO 

Sources of social pressure in favour of 

participation in the CO 

Sources of social pressure against 

participation in the CO 

 Generalitat de Catalunya 

 CREAF 

 Institut Catala d'Ornitologia ICO (The Catalan Orni-
thological Institute, NFP organization funding re-
search on birds) 

 Servei Climatologic de Catalunya (Meteorological 
Service of Catalonia) 

 Institucio Catalana D'Historia Natural ICHN (Cata-
lan Institute of Natural History) 

 Diputacion de Barcelona 

 Instituto ciencies del mar ICN (Institute of Marine 
Science) 

 Instituto de Biologia Evolutiva IBE (The Institute of 
Evolutionary Biology research) 

 ECSA (European Citizens Science Association) 

 The Global Biodiversity Information Facility GBIF 

 UOC (Universitat Oberta Catalunya) 

 Catalan butterfly monitoring Scheme CBMS 

 Departament Territori y sostenibilidad ( Catalan 
Department of Territory and Sustainability) 

 Observacion de cienia ciutadana 

 Natural science museum 

 Biodiversidad Virtual (potential competitor) 

 Some scientist that do not believe in citizen sci-
ence 

 La agencia Estatal de Meteorolgica AEMET (The 
state meteorological agency) because of latest po-
litical conflict between national and regional gov-
ernment  

 Politicians (lack of will to take action on climate 
change) 
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Sources of social pressure in favour of 

participation in the CO 

Sources of social pressure against 

participation in the CO 

 FENOCAT (METEOCAT), FENO CATO, Natusfera 

 Institut d'investigacio agroalimentaria de la Gener-
alitat de Catalunya IRTA (Institute of agro-food re-
search) 

 Meteo service of Catalonia ENCAVI 

 Universities, schools 

 Naturalist associations 

 Individual citizens 

 

4.5.2 Incentives and barriers for Policy/decision makers to participate in the CO 

The respondent in this category was from the Provincial Council of Barcelona (Diputació de Barcelona) 

which is a local government institution that provides technical, economic and technological support to city 

councils of Barcelona.    

The respondent considered that the data, information and knowledge provided by the RitmeNature.cat 

can help improve territorial management and planning policies which, in turn, can contribute to more effi-

cient use of public resources. On the other hand, participation in the CO could also result in a loss of efforts 

and unjustified use of public funds if the CO’s results were not applied in decision making. Apart from 

providing beneficial data, the CO was considered as a channel for providing citizens with feedback on public 

policies as well as educating citizen about local environmental issues. Participation in the CO was also re-

garded as an opportunity to increase the visibility of the respondent’s own organisation, the Provincial 

Council of Barcelona.   

Similar to the point made by the respondents from scientists and data aggregators of this Demo Case, the 

respondent from the Provincial Council mentioned the lack of political will and feedback from politicians 

as a factor that will negatively influence their willingness to participate in the CO. Also, insufficient partici-

pation from citizens in the CO was seen as a hindering factor for the organisation’s participation.  

The clarity of the CO objectives was an important enabling factor too, yet these were perceived to be un-

clear for the respondent at the time of the empirical research.  

The respondent identified the following as sources of positive or negative pressure for the Provincial Coun-

cil’s involvement in the CO (see Table 4-11Error! Reference source not found.). 

Table 4-11 Sources of social pressure for policy and decision makers in the Spanish CO 

Sources of social pressure in favour of 

participation in the CO 

Sources of social pressure against 

participation in the CO 

 Citizens 

 Municipalities/Mayors 

 Nature conservation groups 

 Natural parks users 

 owners of natural parks 

 Citizens who are critical of the government  
 Conservative politicians  
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4.5.3 Concluding remarks on the Spanish Demo Case 

The empirical basis of the analysis of the incentives and barriers for participation in RitmeNatura.cat does 

not include the perspective of citizens, which, given their key role in any citizen observatory, is a major 

shortcoming in our analysis. Nevertheless, the analysis above indicates that the expectations of RitmeN-

atura.cat are high with many potential positive outcomes perceived, primarily for the respective organisa-

tions and initiatives rather than society at large. These gains are perceived to require considerable efforts 

of all involved to ensure the technical feasibility and to mitigate the loss of identity of the individual initia-

tives. Together with the Provincial Council of Barcelona, the respondents from the scientists/data aggrega-

tor category are in a bit of bind, wanting to be certain of returns on their efforts with demonstrable results 

in the short run and certainty about the sustainability of the CO in the long run – yet both will only come 

about if all parties collaborate now and jointly implement and promote the CO.  
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4.6 Incentives and barriers in the Kenyan Demo Case 

This Demo Case focus aims at supporting the balancing of sustainable livelihoods with sustainable biodi-

versity management in the Mara ecosystem. The CO (Maasai Mara citizen observatory) will contribute this 

by providing a multi-stakeholder platform for generating and sharing of data, information and knowledge 

and develop shared inventories and databases (for Mara biodiversity, livestock and crop, land and water 

resources and climate information) to improve policy making and implementation for sustainable liveli-

hoods and biodiversity management in the Mara ecosystem. 

4.6.1 Incentives and barriers for citizens to participate in the CO 

The 6 respondents from this stakeholder group included members of the Maasai Mara Wildlife Conservan-

cies Association (MMWCA), the Friends of Maasai Mara organization (FoMM) and Ole Tipis secondary 

school. 

Both MMWCA and FoMM work with different communities to support biodiversity conservation and hu-

man-wildlife conflict mitigation, therefore they expressed very similar views about perceived benefits of 

their participation in the CO. For these (as well as other organizations in this Demo Case), a general lack of 

basic datasets on biodiversity and human-wildlife conflicts is a major issue holding back their work. It is 

therefore not surprising that both organizations were mainly interested in the datasets they hope to gain 

access to via the CO that can support their core activities.  

For example, for MMWCA, this data can be useful for supporting the conservancies to effectively imple-

ment and monitor management plans, identifying critical wildlife areas to prioritize for establishing addi-

tional conservation areas, and supporting the ecological and social monitoring system that MMWCA is de-

veloping to improve adaptive management of habitat and protection of biodiversity. It is noteworthy that 

at the time of the empirical research, MMWCA was working with a number of conservancy managers (land 

owners and tourism industry actors) and wildlife rangers from different conservancies to conduct daily 

patrols to collect data on wildlife sightings, poaching and human-wildlife conflict incidents. Participation in 

the CO was seen to support this effort and to expand their reach to other conservancies.  

FoMM is focused on biodiversity conservation and reducing human-wildlife conflict through community 

engagement, action, and different volunteer program, the availability of data was perceived important for 

their community engagement, empowerment efforts, biodiversity conservation, wildlife protection, and 

other efforts to make such data available to the public in order to help communities understand their rights 

and give them voice as well as using data (i.e. about the location of fences, weather, etc.) for practical 

purposes. Data was also perceived as a scientific basis for informed and improved policies that can ulti-

mately support nature conservation and the reduction of human-wildlife conflict in the area. 

The perceived benefits of participation in the CO for the school consist of learning opportunities for their 

students who can learn about their local environment and conservation measures through their engage-

ment in data collection. However, the respondents were concerned about possible inaccuracies or biases 

in data collection (by students and other community members).  

The factors that can facilitate or hinder their participation in the CO the factors mentioned by the respond-

ents can be clustered into three categories, namely technical, CO community support and resources. 

Regarding technical aspects, the low internet connectivity in the area was seen an obstacle for using the 

data collection apps; therefore, providing offline functionalities was regarded as an important requirement 

for the technical design. Another point for concern that was raised is the low general level of literacy, de-

manding technical tools that are easy to use and to present data in a form that is easy for the public to 

understand, in addition to providing adequate training for participants on how to use the tools. 
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CO community support was mentioned as in important factor; lack of community support to the initiative 

as a whole (resistance from the community) and lack of citizen commitment to data collection activities 

were seen as major obstacles for the CO. These were expected to be mitigated by engaging community 

members in the design of the CO (which is the Ground Truth 2.0 philosophy and working principle) and by 

holding public outreach events and activities to sensitize the public and gain their support. 

In terms of resources, a lack of skilled staff, time pressures, budget constraints and a lack of logistical sup-

port (mainly related to attending the co-design workshops) were mentioned as challenges for participating 

in the CO.   

With respect to the perceived pressures in favour of or against their participation in the CO, the respond-

ents identified the following sources of positive and negative pressure (see Table 4-12). This includes a 

considerable number of diverse stakeholders perceived to be against the respondents’ participation in the 

CO. 

Table 4-12 Sources of social pressure for citizens in the Kenyan CO 

Sources of social pressure in favour of 

participation in the CO 

Sources of social pressure against 

participation in the CO 

 National government  

 Narok County government 

 Kenya Wildlife Services KWS 

 Kenya Meteorological Department  

 Maasai Mara University(MMU) 

 Mara discovery centre 

 MMWCA and the conservancies 

 FoMM 

 World Wildlife Fund WWF 

 NGOs with the same vision and goals 

 BaseCamp Foundation Kenya 

 Tourism partners i.e. camps and lodges 

 Local community 

 Local chiefs 

 Schools 

 Landowners 

 Family 

 Government 

 Competitors 

 Local community  

 Illiterate members of the community 

 Farmers 

 Poachers 

4.6.2 Incentives and barriers for Scientists/data aggregators to participate in the CO 

The two respondents from this stakeholder group are from Maasai Mara University and National Museums 

of Kenya, both repressing the scientists in this Demo Case.  

The perceived benefits of participating in the CO by these stakeholders included benefits for their respec-

tive organizations as well as for the local community. The main outcome for their organizations consists of 

the data they can gain access to via the CO which is not attainable with their own resources, particularly 

for the National Museums of Kenya (which is mandated with biodiversity data collection and is building 

biodiversity database that (at the time of writing) is still lacking a lot of data). Access to new technology for 

data collection was a point mentioned by the Maasai Mara University which is interested in seeing the 

technology and how it is used for data collection.  
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For both organizations, the availability of data was seen to benefit scientific research as well as policy mak-

ing by providing a scientific basis for informed policies. As for societal benefit, the CO was perceived to help 

create public awareness about local environmental issues. However, there was a concern that crowd 

sourced data may not meet organizational schedules.  

According to the respondents, the objective and the “mechanism” of the CO were perceived as being un-

clear and was seen as a negative influence on their participation. In this regard, “formalization of working 

channels with relevant institutions” was suggested to facilitate their involvement in the CO. Concerns about 

the long term sustainability and continuity of the CO was also mentioned by these stakeholders.  

In terms of resources, the lack of skilled staff, required technical tools, time pressure, budget constraints 

and a lack of logistical support (mainly referring to attending the co-design workshops) were mentioned as 

challenges for participating in the CO. Therefore, involving higher levels of management of their respective 

organizations (even during early stages of the CO) was mentioned as a factor that could facilitate their 

involvement in the CO. 

With respect to the perceived pressure from the social environment, the respondents identified civil soci-

ety, distinct actors from government as well as the scientific community to be in favour of their participa-

tion (see Table 4-13). However, poachers, county level officials as well as potentially competing projects 

were identified as sources of negative pressure. 

Table 4-13 Sources of social pressure for scientists/data aggregators in the Kenyan CO 

Sources of social pressure in favour of 

participation in the CO 

Sources of social pressure against 

participation in the CO 

 Narok County Government – Department of Tour-
ism & Environment  

 Kenya Wildlife Service KWS 

 World Wildlife Fund  

 Indigenous Livelihood Enhancement Partners 
(ILEPA)  

 Friends of Maasai Mara  

 Maasai Mara Wildlife Conservancies Association 
MMWCA  

 South Rift Land Owners Association SORALO  

 Ewaso Nyiro South Development Authority 
(ENSDA)  

 Universities 

 Research institutions dealing with biodiversity. 

 Narok County Government "Personal manager 
style” 

 MaMaSe Sustainable Water Initiative (some over-
lap with the CO which creates competition) 

 Poachers 

4.6.3 Incentives and barriers for Policy/decision makers to participate in the CO 

The respondents in this stakeholder category are members of different administrative departments in 

Narok County Government (6 respondents) and members from Kenya Wildlife Services (2) which is respon-

sible for the conservation and management of wildlife resources in the conservancies and enforcing related 

laws and regulations. 

As mentioned above, the organizations involved in this Demo Case in general lack of basic datasets neces-

sary to make informed decisions about natural resource management. Therefore, for the respondents from 

the Narok County Government and Kenya Wildlife Services, the main perceived benefit from participating 

in the CO was gaining access to the different datasets they need for their organisations’ core functions, 
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such as informing county spatial planning (prioritization of projects and programs and zoning activities), 

informing county policy documents such as the County Integrated Development Plan. In addition to that 

the data from the CO was seen to benefit the organization by providing the scientific evidence to solicit 

donors). However, there was also concern about the quality of data collected by citizens (such as fake ob-

servations) and the implications of relying on unverified data as basis for policy and decision making.  

In addition to generating data (collected by citizens) this CO will include a platform for stakeholder organi-

zations to share their datasets. This raised concerns about losing data ownership. Also, sharing data openly 

with the public (especially data about wildlife spotting) raised concerns about possible misuse by others, 

for example using the data for commercial purposes without acknowledging its source, or the possibility of 

wildlife observations being used by poachers and hunters to locate animals. To overcome these obstacles, 

the respondents suggested having in place regulations to control the data/other material being shared on 

the platform. Another data-related aspect concerned government regulations and internal procedures pro-

hibiting the sharing or use of data from certain sources which might pose obstacles for the respective or-

ganization to share or use the data provided by the CO. 

Besides benefits from accessing data via the CO, the respondents mentioned benefits related to communi-

cation and collaboration opportunities facilitated by the CO, such as improving service delivery to citizens 

via collaboration with the community in urgent or emergency situations (reporting floods, stuck vehicles, 

etc.). The CO is also expected to allow efficient sharing of information with the public (i.e. reports, studies) 

and support ongoing efforts to engage citizens in wildlife conservation, water conservation and climate 

change.  

Again, low internet connectivity in the Demo Case area as well as the low level of public access to 

smartphones were seen as challenges when it comes to deploying the technical tools of the CO.  

As the CO relies to a great deal on the data provided by citizens, the lack of commitment from citizens to 

data collection was seen a critical factor for the stakeholder participation, perhaps due to a general lack of 

public awareness on related environmental issues. Therefore the respondents pointed out the importance 

of providing public outreach activities and platforms (i.e. social media) to sensitize the public and gain their 

support.  

In terms of resources, time pressure and budget constraints were mentioned as important barriers for 

participation. The Narok County respondents repeatedly mentioned financial incentives to facilitate their 

participation in the CO, expressed as “financial stimulation”, “financial gains”, and “income generation op-

portunities”. Besides financial resources, a lack of capacity, especially related to expert staff on biodiversity 

issues, were seen as obstacles for participation in the CO for both organizations. The respondents from 

Narok County Government in particular mentioned lack of staff within the county departments with exper-

tise in areas such as veterinary, livestock, agriculture, tourism, wildlife, metrology, all of which are is needed 

to utilize the CO data for policy and decision making.  

Regarding the future continuity of the CO, one of the respondents from Narok County Government argued 

that in order for the Maasai Mara Citizen Observatory to continue, it should be kept as a public good and 

thus should be hosted by the Narok County Government.  

With regards to sources of social pressure (in favour of or against their participation in the CO), both types 

of pressure were identified (see Table 4-14Error! Reference source not found.) with pressure against their 

participation perceived to be stemming from a range of stakeholders, notably politicians, poachers, specific 

NGOs and land owners. 
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Table 4-14 Sources of social pressure for policy/decision makers in the Kenyan CO 

Sources of social pressure in favour of 

participation in the CO 

Sources of social pressure against 

participation in the CO 

 Narok county government , the Governor and the 
CECs 

 Department of Environment and Tourism. 

 Disasters management Department. 

 Department of Agriculture. 

 tour operators 

 Hotels 

 Friends of the Mara 

 local community 

 UNDP 

 WWF 

 Kenya forest work group 

 MMWCA 

 KWS 

 Universities and research institutes, i.e. MMU 

 Upande 

 ILEPA 

 Mara elephant project 

 political figures 

 some NGOs 

 poachers 

 Land owners not benefiting from the project. 

 Within the organization : due to regulations and 
internal procedures prohibiting the sharing or use 
of data from certain sources 

 

4.6.4 Concluding remarks on the Kenyan Demo Case 

The analysis above of the incentives and barriers in the Maasai Mara Citizen Observatory highlights that 

respondents from all three stakeholder groups perceive weak skills and infrastructure to be hindering their 

organisation’s participation in the CO. While the results in general suggest that civil society and various 

institutional referents are perceived to be in favour of the CO, the results also indicate some dissonance 

with respect to how the three stakeholder groups perceive each other. Respondents from the citizen or-

ganisations expressed positive attitudes towards their participation in the CO, expecting direct tangible 

outcomes for their groups/associations as well as societal outcomes. Yet respondents from the policy/de-

cision makers perceive a lack of citizen commitment and a negative circular spiral (lack of citizen awareness 

of environmental issues, low commitment to data collection and engagement in the CO). In turn, commu-

nities and scientists perceived government actors to be against their participation in the CO, while respond-

ents from the policy/decision maker groups experience negative pressure from politicians (and land own-

ers) regarding their own participation in the CO.  

Concerns about the implications of the CO in terms data quality and quantity as well as data ownership 

also prevail. Notably, the results suggest some power between Narok county and other stakeholders in the 

co-design group with respect who will take ownership of the CO platform once the Ground Truth 2.0 project 

has finished. 
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4.7 Incentives and barriers in the Zambian DC 

The Zambian DC is focused on natural resource management in the Silowana Complex which suffers from 

continuous natural resource degradation and poverty. Local benefits of conservation efforts are limited in 

part due to inadequate information and lack of coordination, communication and transparency between 

different governance levels in the planning and implementation of programmes on the one hand, and in-

sufficient attention from the side of Community Resources Board (CRB) to the needs of  the Village Action 

Groups (VAGs).  

The CO (Niti Luli Silowana Complex) will help address this by providing a platform for coordination between 

local communities, government agencies, NGOs and donors and aims to give communities more influence 

in decisions affecting their lives and livelihoods. Specifically, the CO support answering the demand for 

support and information in the CRBs and VAGs by creating short communication lines between local com-

munities and government agencies for sending alerts, reporting incidents and tracking the responses and 

by digitization of existing manual and paper-based data collection to improve the current information flow 

and ensure that local communities have access to the results of their data collection efforts. Ultimately, 

the CO will support local communities involvement in decision-making affecting their lives and livelihoods 

by improving the practice of community consultations in the planning and design of policies, giving com-

munity members more opportunities to contribute feedback and controlling how it is recorded (Participate 

in design/planning activities) and later expanding to the evaluation of projects and plans, reflecting on out-

comes. 

4.7.1 Incentives and barriers for citizens to participate in the CO 

The 10 respondents in this stakeholder category are members of the VAGs whose involvement in the CO 

will be focused on mobilizing members of the local community to participate in the efforts of data collection 

(i.e. log incidents and events mainly in paper-based form) and share the data they have collected with the 

VAG(s) who would then enter it on the CO online platform to be shared with other stakeholders. 

The main perceived advantage of participating in the CO as expressed by the respondents was improved 

access to information, including locally collected data and easier communication with involved official de-

partments that will support VAGs in fulfilling their mandate. The respondents did not mention any per-

ceived disadvantages resulting from their involvement in the CO.  

In terms of what can facilitate or hinder their participation in the CO, the respondents highlighted issues of 

both, a social and technical nature. The high level of illiteracy of the community members and their igno-

rance of environmental issues was regarded by VAGs to pose challenges for mobilising the crowds and 

getting them involved in the CO; therefore they expressed the need for community sensitization campaigns 

to facilitate their involvement in the CO4. From a technical aspect, poor internet connectivity, low cell 

phone ownership and coverage in the area were mentioned as technical barriers for utilizing the CO plat-

form.  

With regards to sources of social pressure (in favour of or against their participation in the CO), both types 

of pressure were identified (see Table 4-15) notably, village Indunas (village headmen) who were seen as 

actors who can be against the VAGs’ participation in the CO, probably due to concerns of losing their power 

and authority by empowering the VAGs.  

 

4
 It is relevant to note that community sensitisation is the core task of the VAGs in themselves. Environmental ignorance and the need for sensiti-

zation campaigns are issues for involving communities in ALL activities of the VAG, not just in the CO. Accordingly, this means that either the VAGs 

were referring to barriers for  their own job or that the incentives and barriers for the general VAG work and CO mobilization are aligned. 
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Table 4-15 Sources of social pressure for citizens in the Zambia CO 

Sources of social pressure in favour of 

participation in the CO 

Sources of social pressure against 

participation in the CO 

 World Wildlife Fund (WWF) 

 Department of National Parks and Wildlife 
(DNPW) 

 Barotse Royal Establishment (BRE) 

 Donors 

 NGOs 

 The National Assembly 

 BRE  

 Village Indunas (village headmen) 

 ignorant’ members of the community 

 those involved in poaching and illegal timber cut-
ting 

4.7.2 Incentives and barriers for Scientists/data aggregators to participate in the CO 

The 5 respondents in this stakeholder category represent technical government departments(3 respond-

ents)5 which will provide the technical and scientific expertise for the CO and share their data sets on the 

CO, as well as WWF (1 respondent) and the Young Conservation Trailblazers Initiative (YCT) (1 respondent) 

who will be involved in data aggregation and analysis.  

In general, all respondents perceived availability of, and access to, data as the main benefits of their par-

ticipation in the CO since this will improve their knowledge of the local environmental issues, thus support-

ing them in fulfilling their respective mandates. In addition to that, YCT in particular saw their participation 

in the CO as an opportunity to gain exposure to a wider segment of its target audience, which will support 

its organization’s role in conservation communication, advocacy and community engagement. Further-

more, the respondents from YCT mentioned personal benefits from their participation in the CO such as 

gaining satisfaction from doing something worthwhile and contributing to a good cause.  

Again, the high level of illiteracy of the community members and their perceived ignorance of environmen-

tal issues was regarded by the respondents as a challenge for mobilising the citizens to take their part in 

the CO, this group of respondents also shared the same view as of the respondents of the citizen groups 

about the importance of community sensitization campaigns. The technical and resource-related barriers 

mentioned earlier were also highlighted here by these respondents.  

Issues related to the objective and design of the CO emerge here too; the respondents indicated that 

“clearer conceptualization of the CO goals, vision, mission and objectives” as factors they need in order to 

facilitate their involvement and participation in the CO. 

As for perceived pressures from the social context, these respondents perceived both positive and negative 

pressure towards their involvement in the CO from specific actors, as summarised in Table 4-16.  

  

 

5
 The respondents did not provide information about which government department they represent 
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Table 4-16 Sources of social pressure for scientists/data aggregators in the Zambia CO 

Sources of social pressure in favour of 

participation in the CO 

Sources of social pressure against 

participation in the CO 

 Village Action Groups (VAGs) 

 Barotse Royal Establishment (BRE) 

 Community Resource Boards (CRBs) 

 Local community. 

 Village Indunas 

 World Wildlife Fund (WWF) 

 Department of National Parks and Wildlife 
(DNPW) 

 NGOs 

 Ward Development Committees. 

 Local council members. 

 People involved in illegal activities such poaching, 
timber cutting including timber industry. 

 Bureaucratic government departments 

4.7.3 Incentives and barriers for Policy/decision makers to participate in the CO 

The six respondents in this category of stakeholders represent a member of the National Assembly, the 

District Administration, different departments of the national ministries (i.e. Department of National Parks 

and Wildlife, Department of Meteorology), as well as Community Resource Boards (CRBs) (2 respondents) 

which are responsible for wildlife and natural resources management in their respective localities.  

The main perceived advantage of participating in the CO for the above mentioned organizations was avail-

ability and accessibility to data sets they need to fulfil their day-to-day organisational activities and man-

dates. Having this data at hand will improve their role in natural resources management and, in the long 

term, is expected to enhance the livelihood of the communities. In addition to the data, the respondents 

perceived benefits from the multi-stakeholder communication facilitated by the CO platform.  

In order to facilitate their participation in the CO, these respondents also indicated the importance of the 

community support. In addition to that, the availability human and financial resources as well as knowledge 

and competency in NRM were mentioned as requisites for them to take part in the CO. 

With regards to perceived pressures from the social environment, the respondents perceived both positive 

and negative pressure for their participation in the CO (see Table 4-17).  

Table 4-17 Sources of social pressure for policy/decision makers in the Zambia CO 

Sources of social pressure in favour of 

participation in the CO 

Sources of social pressure against 

participation in the CO 

 Ministry of tourism 

 Department of National Parks and Wildlife 
(DNPW) 

 Department of Forestry 

 Barotse Royal Establishment (BRE) 

 Community Resource Boards (CRBs) 

 village Indunas 

 World Wildlife Fund (WWF) 

 District Councils 

 People involved in illegal activities such 
poaching, timber cutting 

 Timber industry. 
 Some village Indunas (not specified) 
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Sources of social pressure in favour of 

participation in the CO 

Sources of social pressure against 

participation in the CO 

 National Assembly 

 Ward Development Committees 

 Farmers associations 

 Local community especially women and youth 
 Local council members 

 

4.7.4 Concluding remarks on the Zambian Demo Case 

The above analysis of the incentives and barriers for participation in the Niti Luli CO suggests agreement 

among the three stakeholder groups with respect to anticipating only positive outcomes of the CO, namely 

in terms of efficiency of data collection and availability, supporting them in achieving their respective or-

ganisational mandates. Discrepancies in perceptions are evident with respect to the village indunas: while 

data aggregators and some policy/decision makers indicate that village indunas are in favour of the CO, 

citizens and other policy/decision makers imply that they might be opposed. The respondents had different 

views about the National Assembly which was mentioned by some as being ‘in favour’ (some decision/pol-

icy makers) and by others (some VAG members) as being ‘against’ their participation in the CO. Illegal ac-

tivities by poachers were commonly perceived as opposition for the CO.  

Similar to the Kenyan DC, lack of infrastructure and ICT skills are perceived to be hindering citizen partici-

pation in the CO, next to staff, time and financial constraints for many stakeholders – many of which are 

precisely those aspects that the CO is intended, based on the co-design, to eventually alleviate. Moreover, 

respondents across the three stakeholder groups mentioned low citizen commitment to the CO stemming 

from public illiteracy and lack of environmental awareness, again similar to the Kenyan DC. 
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5 Discussion 

In this section, we compare the identified incentives and barriers for participation perceived by the three 

different stakeholder groups in the respective COs of six Ground Truth 2.0 Demo Cases in order to identify 

patterns of convergence or divergence. Specifically, we compare the empirical results collected from the 

Demo Cases (Sections 4.2-4.7 and Annex C) against the clusters and beliefs derived from the literature 

review (Section 4.1 and Annex B), and then compare the resulting insights across cases. This combined 

deductive and inductive approach allows us to derive more general insights that can inform engagement 

efforts targeting core CO stakeholders in the Ground Truth 2.0 Demo Cases and beyond.  

At the same time, it is noteworthy to stress again that our empirical findings are of a qualitative nature (i.e. 

indicative of the nature of incentives and barriers for participation in a given CO) and not quantitative 

(which would reveal the ‘strongest’ drivers among the identified incentives and barriers for the DC respond-

ents). Also, it is important to mention that the empirical results collected from the Demo Cases were com-

pared against the belief clusters of organisations (figure 3-2). This was done because the respondents from 

all three stakeholder groups in this study, including the citizens (representing citizen groups or associa-

tions), responded from an organisational perspective, with the exception of 4 respondents in the Dutch DC. 

5.1 Perceived outcomes of CO participation 

From the cross-case analysis of behavioural beliefs (see Table 5-1Error! Reference source not found.), 

overall, expectations of positive outcomes from participation seem to outweigh by far concerns about neg-

ative outcomes. This is the case for all four major clusters of beliefs (resources, organisational activities, 

strategic position and societal outcomes).  

In terms of resource outcomes, improvements of data quantity are expected in the Belgian DC (by citizens), 

Spanish DC (by scientists/data aggregators) as well as the Kenyan and Zambian DC (by all three core CO 

stakeholders). Negative implications on data quantity were expected in the Kenyan DC (by scientists/data 

aggregators and policy/decision makers), due to concerns about the timely provision of citizen sensed data 

as well as loss of control over their own data if shared with other organizations. Three of the DCs (Belgian, 

Dutch and Kenyan) explicitly raised concerns about the quality of citizen-collected data those concerns 

were raised notably by citizens in all three cases (plus by Policy/decision makers in the Kenyan DC). How-

ever, scientists/data aggregators in the Spanish DC)expected positive outcomes from their participation in 

the CO in terms of data quality, namely that by joining the CO platform they can gain access to data sets 

from other sources and utilize these to validate and verify their own data sets. The expected outcomes for 

skills, knowledge and expertise were all positive. The implications for staff time, productivity and moral 

were commented on by fewer respondents, with negative expectations expressed only in the Spanish DC 

(by scientists/data aggregators). Financial implications were articulated by respondents in the Spanish DC 

(expected savings expressed by scientists/data aggregators and concerns about potential waste of public 

funds by policy/decision makers) and by respondents in the Kenyan DC (Loss of possible financial gains if 

data shared by the organizations was used by others for commercial purposes). Finally, an additional belief 

(to those elicited from the literature review) emerged from the empirical study, expressed by scien-

tists/data aggregators in three DCs (Belgium, NL and Spain). This relates to positive outcomes for the tech-

nological products or services their respective organizations develop which are deployed in the CO. 

With respect to outcomes for the respondents’ organisational activities, mixed expectations were revealed 

across the cases regarding the implications of CO participation for their organisational mandate and core 

activities. Notable concerns related to potential negative consequences if provided information were to be 

misinterpreted by citizens (Dutch DC policy/decision makers, in relation to flood risk management) and 
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perceived gaps between the scope of the CO and their own organisation (Swedish DC respondents from 

citizen organisations and scientists/data aggregators). The implications for the quality of decision making 

were perceived to be mostly positive policy/decision makers in the Belgian, Dutch, Spanish and Kenyan DC. 

In the Kenyan DC, however, concerns were raised about negative implications related to concerns about 

the quality of citizen-provided data and the consequences of using it as basis for policy and decision making. 

Stakeholder buy in was expressed (as improving) only by policy/decision makers in the Dutch DC.  

In terms of expected outcomes for their organisation’s strategic position, improved visibility and reach was 

expected by scientists/data aggregators in the Dutch, Swedish and Spanish DC as well as three citizen or-

ganisations in the Kenya DC. Implications for their competitive position were anticipated by the Swedish 

and Spanish DCs, while participation in the CO was expected to strengthen the competitive position by four 

citizen organisation in the Swedish DC, while the scientists/data aggregators in the Spanish DC had contra-

dicting views. Opportunities for business development, networking, and partnership were, not surprisingly, 

expressed by scientists/data aggregators in all European DCs. Positive impacts for their organisation’s im-

age and public profile were perceived by scientists/data aggregators in the Spanish DC only. Overall, most 

of the perceived positive outcomes for the organisations’ strategic position were by the (mostly commer-

cial) scientists/data aggregator respondents. 

The last cluster among the behavioural beliefs relates to expected societal outcomes. Positive outcomes 

for scientific knowledge production were expected by scientists/data aggregators in four DCs (Belgium, 

Sweden, Spain and Kenya), but not expressed by any other stakeholder in these or the other DCs. Environ-

mental awareness was conceived to improve as a result of their participation in the respective CO by citizen 

organisations (Belgian and Kenyan DC), scientists/data aggregators (Swedish and Kenya DC) and, notably 

in only one case, by policy/decision makers (Dutch DC). Positive outcomes for the conservation of the en-

vironment were perceived to result from CO participation in the Swedish (citizen organisations and scien-

tists/data aggregators), Kenyan DC (citizen organisations and policy/decision makers) as well as the Zambia 

DC (policy/decision makers) where this would also include enhanced livelihoods of communities. In the 

Kenyan DC however, the policy/decision makers had concerns about the wildlife observations being used 

by hunters and poachers to locate animals. 
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Table 5-1 Overview of perceived outcomes of participation in the COs of the Demo Cases 

 

Note: C (citizens), S/DA (scientists/data aggregators), P/DM (policy/decision makers) 

1 personal satisfaction: sharing knowledge with others 

2 view of interest group (Altenatuur)   

3 negative consequences if the provided information was misinterpreted by the citizens 

4 create dialogue with policy/decision makers 

5 gap between the scope of the CO and the scope of the organization 

6 produce research and publications 

7 financial savings from collaboration with others on similar tasks 

8a strengthening competitive position by joining the central platform  

8b risking losing own identity by joining the central platform 

9 loss of effort and waste of public funds if the results were not applied in territorial planning 

Expected outcomes from 

 participation in the CO 

(as perceived by C; S/DA; P/DM) Positive 

outcomes

Negative 

outcomes

Positive 

outcomes

Negative 

outcomes

Positive 

outcomes

Negative 

outcomes

Positive 

outcomes

Negative 

outcomes

Positive 

outcomes

Negative 

outcomes

Positive 

outcomes

Negative 

outcomes

Resources outcomes

Data as a resource : data quality C x x x
S/DA x
P/DM x

Data as a resource: data quantity C x x x
S/DA x x x10 x
P/DM x x

11 x
Skills, knowledge and expertise C x

S/DA x x x
P/DM x x

Staff (time, productivity, moral) C x1

S/DA x x
12

P/DM

Financial implications C

S/DA x
7

P/DM x9 x14

Technological products C

S/DA x x x
P/DM

Organizational activities 

Organizations mandates and core C x x2 x x5 x x
activities S/DA x x

5
x

6 x
P/DM x x x

3 x x x
Quality of decision making C

S/DA

P/DM x x x x x
15

Stakeholder buy in C

S/DA

P/DM x
Strategic position

Visibility /reach C x
S/DA x x x
P/DM x

Competitive position (or influence) C x
4

S/DA x8(a) x8(b)

P/DM

Networks, partnerships C

and business opportunities S/DA x x x x
P/DM

Organization's image and public C

profile S/DA x
P/DM

Societal outcomes

Scientific knowledge progress C

S/DA x x x x
P/DM

Environmental awareness C x x
S/DA x x
P/DM x

Educating the public C x
S/DA

P/DM x
Conserving the environment C x x

S/DA x
P/DM x x

16
x

13

Zambia DC

Air quality & noise Water nuisance Water quality
CC impacts on nature 

(phenology)

Balancing livelihoods & 

biodiversity mgt

Natural resource 

management

Kenya DCBelgium DC Dutch DC Swedish DC Spanish DC
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10 crowd sourced data may not be available on time 

11 loss of ownership over own data sets 

12 personal satisfaction: contributing to a good cause 

13 and enhance the livelihood of the communities  

14 Loss of possible financial gains if data shared by the organizations was used for by others for commercial purposes  

15 related to concerns about the quality of citizen-provided data and the consequences of using it as basis for policy and deci-
sion making   
16 if wildlife data was used by hunters and poachers to locate animals 

  

5.2 Perceived pressures for/against participation in the CO 

Considering the identified sources of social pressure (normative beliefs) presented for all DCs in Table 5-2, 

a mixed picture with diverse sources of pressure (positive as well as negative) emerges across the Demo 

Cases. As a general observation, this overview confirms that participation in a given CO is not necessarily 

perceived positively by various important referents of the surveyed respondents. This is in line with the 

assumptions of the Ground Truth 2.0 stakeholder analysis (D1.1 and D1.2). It is noteworthy to highlight 

that normative beliefs are highly context dependent and are thus less generalisable from secondary data. 

The empirical data collected from the DC elicited beliefs (key referents/source of pressure) that differ to 

some extent from those found in the literature.  

Four types of organisational pressure emerged from our results. Management is a key referent in three 

DCs; perceived as a source of positive pressure by policy/decision makers in the Belgian DC while, on the 

other hand, management bureaucracy was a source of a negative pressure for citizen (organizations) and 

scientists/data aggregators in Swedish DC, and the policy/decision makers in the Dutch DC. Internal policies 

were mentioned as in two DCs as a source of negative pressure for participation in the CO. In the Dutch DC, 

data protection policies limiting the water board from providing access to their database; in the Kenya DC, 

internal regulations limit the sources of data that Narok County departments can use. Other departments 

and colleagues in the organization are two additional key referents that emerged from the empirical study. 

The pressure from other departments was only articulated by the policy/decision makers in the Dutch DC 

which they perceived as being negative and hindering their engagement in the CO. On the other hand, 

colleagues appeared as a source of positive pressure for policy/decision makers, in favour of the organisa-

tion’s CO participation in the Belgian, Dutch and Swedish DCs.  

The sources of market pressure appear to be very diverse across the six Demo Cases, with notable absence 

of any (positive or negative pressure) mentioned by the respondents in the Belgian DC. Farmers are per-

ceived as being against the respondents’ participation in the respective Demo Case CO: by policy/decision 

makers in the Dutch DC, by citizen organisations and scientists/data aggregators in the Swedish DC and by 

citizen organisations in the Kenya DC. In several instances, this perceived negative pressure of farmers may 

stem from the fact that access to their land is required for citizen based measurements as well as the neg-

ative impact of manure on water quality, the latter of which is the focal issue of the Swedish DC. The com-

munity of citizen science emerges as a referent in only two DCs (Spanish DC and Kenya DC) and notably 

both as a source of positive as well as negative pressure for scientists/data aggregators in the Spanish DC 

(in which the CO serves as an umbrella initiative of several CS projects and initiatives). Other noteworthy 

referents are those acting illegally (timber industry and poachers in Zambia and Kenya), natural reserves 

(against participation of policy/decision makers in the Swedish and the Spanish DC), the tourism industry 

(e.g. lodges in Kenya) and donors and funders (Swedish and Zambian DC).  
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Table 5-2 Overview of perceived pressure regarding participation in the COs of the Demo Cases 

Note: C (citizens), S/DA (scientists/data aggregators), P/DM (policy/decision makers) 

1 Citizens who consider VITO as an executive arm of the Flemish Administration and are thus critical 
about the scientific findings VITO presents 

  

2 Citizens critical of policy makers for not taking action to solve problems  
      

3 third party data sharing policy  
        

4 lack of political will to take action on climate change  
       

5 internal regulations and policies limiting data sources that can be used 
      

Perceived pressure from these 

key individuals,groups, institutions

(as perceived by C; S/DA; P/DM) in  favor of 

participation 

against 

participation

in favor of 

participation 

against 

participation

in favor of 

participation 

against 

participation

in favor of 

participation 

against 

participation

in favor of 

participation 

against 

participation

in favor of 

participation 

against 

participation

Organizational pressure

Management C x
S/DA x
P/DM x x

Internal policies C

S/DA

P/DM x
3

x
5

Other departments C

S/DA

P/DM x
Colleagues C

S/DA x x
P/DM x x

Market pressure

Donors and funding agencies C x
S/DA x
P/DM

Community of citizen science C

(e.g. similar projects/initiatives) S/DA x x x
P/DM x

Technology providers C

S/DA x
P/DM x

Farmers C x x x
S/DA x
P/DM x x

Illegal private sector C x x
(e.g. timber industry, poachers) S/DA x x

P/DM

Recreation C
x lodges & camps 

S/DA x nature reserves 

P/DM
x natural parks 

x lodges & 

camps 

Civil society 

CSO (NGO, CBO) C x x x x x x x
S/DA x x x x x
P/DM x x x

Schools C x
S/DA

P/DM

Citizens/local residents C
x x1,2 x x x 

i l l iterate people

x 
i l l iterate people

S/DA x1 x x x

P/DM
x

especially those 

who experienced 

flooding

x x
x

especially women 

& youth

Personal circles C x x x x
(family, friends, neighbors) S/DA

P/DM x
Institutional pressure

Government organizations C x x x x x x x 
S/DA

x x x
x

Board of 

Agriculture

x x6 x x

P/DM x x x x x
Politicians/local chiefs C x x x x x

village indunas

S/DA
x

4 x
village indunas

P/DM
x x4 x x

village indunas

x
some vil lage 

indunas

Project partners C x
S/DA x
P/DM x

Scientific community C x
S/DA

x x x
x

critics of Citizen 

Science

x

P/DM x

Natural resource 

management

Kenya DC

Air quality & noise Water nuisance Water quality
CC impacts on nature 

(phenology)

Balancing livelihoods & 

biodiversity mgt

Belgium DC Dutch DC Swedish DC Spanish DC Zambia DC
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6 Government at the national level due to current political conflict between the national government 
and the Catalan government 

  

 

 

Within the civil society cluster, various types of civil society organisations are generally perceived to be in 

favour of the respondents’ participation in the respective CO. Only citizen organisations in the Swedish and 

the Zambia DC reported perceived pressure against participation. Schools show up as an important referent 

only in the Kenya DC (for citizen organisations) which is surprising given the role of schools in citizen science 

more generally, but less so given the current state of development of the Ground Truth 2.0 DCs. Only the 

Kenya case has strong links with schools so far (where TAHMO weather stations are installed). Citizens 

more generally appear as a key (positive) referent in several cases (Belgium, NL, Kenya); at the same time, 

illiterate citizens and communities were perceived as negative referents in the African cases. Finally, per-

sonal circles emerged as key referents in favour of participation in the Belgian, Dutch, Swedish and Kenyan 

cases, particularly for citizens.  

Finally, in the cluster of institutional pressures, government organisations/institutions emerge as a key ref-

erent across all DCs. Respondents across all three stakeholder groups (where available) in all DCs perceived 

support for their CO participation from various government organisations/institutions. However, respond-

ents in several cases also reported negative pressure from this referent, namely from  the Board of Agricul-

ture (Swedish DC), the National government (Spanish DC), Public administration (Dutch DC) and more gen-

erally for citizens in the African DCs.  

The pressure by politicians or local chiefs (in the African cases) was regarded differently in distinct DCs, 

with the most notable divergence of views among stakeholders in the Zambia DCs about the pressure of 

village indunas (perceived as positive by some scientists/data aggregators and policy/decision makers but 

negatively by some citizen organisations and other policy/decisions makers). The scientific community is 

perceived as mixed, with most of the positive pressure perceived by their own kind (scientists/data aggre-

gators) in the Belgian, Dutch Swedish and Kenyan DCs. In the Spanish DCs, critics of CS were also mentioned. 

5.3 Factors and circumstances affecting participation in the CO 

Regarding the factors and circumstances that are perceived to enable or hinder the respondents’ partici-

pation in the respective CO, the overview presented in Table 5-3 shows that mostly hindering factors were 

identified, compared to a much smaller number of enabling factors.  

In the cluster technical capabilities, the lack of ICT skills and data management skills was perceived as hin-

dering by respondents from the European (Swedish and Spanish) DCs as well as the African DCs, notably 

mentioned by scientist/data aggregator respondents as well as citizen organisations. 

The organisational capabilities clusters is notable for the absence of mentioned beliefs in this group, with 

very few exceptions, suggesting that these issues pertain more for related phenomena (e.g. data sharing, 

knowledge sharing, etc.) from which this cluster stems (from the literature review).  

The beliefs captured under the resources cluster, however, indicate a severe lack of relevant resources in 

the form of available time, staff, finance (with notable exception in the Kenya DC) as well as infrastructure 

(poor internet and cell phone coverage mostly in the African cases) standing in the way of participation in 

the CO.  
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Table 5-3 Overview of factors and circumstances affecting participation in the COs of the Demo Cases 

 

Note: C (citizens), S/DA (scientists/data aggregators), P/DM (policy/decision makers) 

1 negative past experiences with government politicians commitment to such projects 

2 concern of hidden agenda between scientists/data aggregators and policy/decision makers 

3 uncertainty about how the CO platform will be maintained once the GT2.0 project finishes 

4 currently data analysis and processing is dependent on project partners which is not sustainable, need to find local exper-
tise in water quality analysis to carry on the task 
5 need offline platform (i.e. physical place to meet) 

6 citizen commitment 

Factors and circumstances affecting 

their own participation in the CO

(as perceived by C; S/DA; P/DM) enabling hindering enabling hindering enabling hindering enabling hindering enabling hindering enabling hindering

Technical capabilities

ICT skills C x x
S/DA x
P/DM

Data management skills C x
S/DA x

4 x x
P/DM

Organizational capabilities

Networking skills C

S/DA

P/DM

Public engagement skills C

S/DA

P/DM

Knowledge about the CO issue C

S/DA

P/DM x x
Past experiences C x1

S/DA

P/DM

Resources

Time/Staff C x x x
S/DA x x x
P/DM x x x x

Financial resources C x x x
S/DA x x x
P/DM x x x

ICT infrastructure C x
7

x
7

S/DA x3

P/DM x
CO properties

CO functionalities C x x x5

S/DA x
5 x x x

P/DM x

Scale of CO C x x
S/DA

P/DM

CO Data protection policy C

S/DA

P/DM

CO Data collection & sharing protocols. C x
S/DA x
P/DM

CO Data QA/QC C

S/DA

P/DM x

CO dynamics

Communication and cooperation C x
S/DA x x
P/DM x

Stakeholder commitment C x
6

x
6

S/DA x6 x6

P/DM x
6

x
6

Task division C

S/DA x
P/DM x

CO governance C x2

S/DA x
3

x
3,8

P/DM x
3

x
8

Zambia DC

Air quality & noise Water nuisance Water quality
CC impacts on nature 

(phenology)

Balancing livelihoods & 

biodiversity mgt

Natural resource 

management

Belgium DC Dutch DC Swedish DC Spanish DC Kenya DC
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7 poor internet and cell phone network coverage in the area 

8 internal power dynamics related to who will be guardian/owner of the CO platform after GT2.0 project. 

 

Compared to the literature review, two new clusters were identified from the empirical material, namely 

CO properties and CO dynamics, to capture and cluster salient, related beliefs. 

In the CO properties cluster, various aspects of the emergent CO itself serve to enable or hinder participa-

tion. Each Ground Truth 2.0 citizen observatories is an innovative socio-technical solution for local chal-

lenges which was still being co-designed with the respondents at the time of undertaking the empirical 

research. Since citizen observatories are still new, emergent phenomena, a common understanding among 

the involved stakeholders is only being created during the co-design sessions. This is also evident from the 

empirical data, whereby some respondents perceived the provided functionalities and focus as enabling 

factors, but not all. A noteworthy number of scientists/data aggregators reported the CO functionalities as 

hindering (Swedish, Spanish, Kenyan and Zambian DC). The scale of the COs (i.e. small local area) was con-

sidered enabling by respondents from the citizen organisations in the Belgian and Dutch DCs. Data collec-

tion and sharing protocols were perceived by citizen and scientist/data aggregator respondents in the Bel-

gian DC. Furthermore, aspects related to quality assurance and quality control of the CO data were raised 

as hindering surprisingly only in the Dutch DC by respondents from the policy/decision maker group but 

were not raised in the Belgian and Kenyan DC who also had concerns about the quality of data in the CO 

Finally, in the CO dynamics cluster, several aspects regarding the relations and interactions among the CO 

members were raised. Internal communication (amongst the stakeholders involved in the co-design of the 

CO) was perceived as hindering participation for citizen organisations in the Belgian DC and for some sci-

entists/data aggregators and policy/decision makers in the Dutch CO. It is worth noting that this is also a 

key aspect that these two COs are intended to alleviate, once fully functional and implemented. A lack of 

cooperation/commitment was perceived as a hindering factor in five of the six DCs (with the exception of 

the Belgian DCs, arguably one of the most advanced at the time of the empirical research as far as the 

functioning of the co-design group was concerned). Similarly, respondents from the Belgian and Spanish 

DCs regarded the division of tasks as hindering.6 The last, but not least, aspect concerns the governance of 

the CO, namely how decisions related to the CO agenda, its functionalities, scale etc. will be made in the 

long term, beyond the lifetime of the Ground Truth 2.0 project. This aspect was perceived as hindering by 

respondents in three DCs, namely for citizen organisations (Belgium), scientists/data aggregators (Spain 

and Kenya) and policy/decision makers (Kenya). This finding resonates with discussions during the co-de-

sign sessions when this ‘chicken and egg’ issue had also been raised (i.e. requesting clarification of the long 

term governance before the CO has been fully co-designed, thus defying a clear governance solution).  

 

 

 

6
 Again, it is questionable whether the responses relate to the co-design group dynamics or the perceived CO dynamics more generally and in the 

longer term. 
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6 Conclusions 

This report has presented the baseline of the incentives and barriers for participation in the COs that per-

tain to the three core stakeholder types of the citizen observatories in the six Ground Truth 2.0 Demo Cases, 

namely citizens, scientists/data aggregators and decision/policy makers.  

From the cross-case analysis it appears that, overall, expectations of positive outcomes from participation 

in the respective CO seem to outweigh by far concerns about perceived negative outcomes. Moreover, a 

mixed picture of diverse sources of pressure (positive as well as negative) has emerged across the Demo 

Cases. As a general observation, our findings confirm that participation in a given CO is not necessarily 

perceived entirely positively by various important referents of the surveyed respondents. Strikingly, given 

that the respondents stem from the CO co-design groups, mostly hindering factors were identified, com-

pared to a much smaller number of factors perceived to enable their participation in the CO. Some of the 

Demo Cases require strengthening of technical capabilities and rely on improvements of their ICT infra-

structure. However, most importantly, the factors perceived to be restraining at this stage of the CO design 

and implementation are the resources that need to be put into the CO before returns on these investment 

are visible, the CO properties that are being shaped (and yet at the same time influence CO participation) 

and the CO governance structures that are perceived to determine initial commitment and participation as 

well as long term sustainability.  

In terms of theoretical contribution, our analysis has resulted in cluster categories of beliefs that are tai-

lored for the investigation of incentives and barriers for stakeholder participation in COs. Specifically, the 

sources of social pressure have been refined compared to earlier categorisations, now including more spe-

cific categories of market, civil society and institutional pressures. Moreover, the cluster categories for con-

trol beliefs have been enhanced by the categories ‘CO properties’ and ‘CO dynamics’ to capture quintes-

sential aspects of COs that distinguish them from participatory efforts and which in themselves present 

obstacles and drivers for participation in the CO. 

These findings are influenced by not having ventured beyond the respective co-design groups of the six 

Demo Cases for the empirical investigation because we have, by definition, therefore not included the per-

spective of non-participants in all three stakeholder categories. Apart from resource constraints, including 

non-participants in this early stage of the six COs was conceived as practically impossible due to the emerg-

ing nature of the COs (which even CO co-design members have difficulty in describing and anticipating and 

often responded in relation to their participation in the CO co-design group rather than the CO itself). We 

have compensated for this by using a combined inductive and deductive approach, comparing the beliefs 

collected empirically with those elicited via a literature review. This also allowed us to contribute empiri-

cally to the emerging understanding of the drivers for stakeholder engagement in the field of citizen sci-

ence, citizen observatories and ICT-facilitated stakeholder interaction more generally. As the COs in each 

Demo Case are being implemented, rolled out and launched for the wider public and supported by upscal-

ing activities, subsequent rounds to capture the (evolving) incentives and barriers will indeed involve re-

spondents beyond the co-design group.  

We have provided empirical findings of a qualitative nature (i.e. indicative of the type of incentives and 

barriers for participation in a given CO). When applying the TPB to simpler behaviours, a quantitative ap-

proach to reveal the ‘strongest’ drivers among identified beliefs is done as a second step (using scaled 

questions administered via a questionnaire). In our case, that would have constituted the prioritisation of 

beliefs among the identified incentives and barriers for the DC respondents. In our initial analysis, we could 

not implement that step of the theoretical framework. Again, our future iteration will aim to go beyond 
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this and include respondents from each stakeholder group, particularly citizens, beyond the initial co-de-

sign groups and reach a statistically significant sample of respondents. 

These findings of this report feed into the tailored engagement strategies for each Demo Case (Task T1.4) 

as well as other activities in WP1, WP3 Business Development and WP4 Dissemination and Communication.  
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Annex A - Data collection instrument  
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Annex B - Literature review  

B1 Incentives and barriers for citizen participation in a CO 

The stakeholder group ‘citizens’ includes skilled as well as unskilled members of the general public who 

participate individually or through organized groups i.e. hobby groups, activists groups, community action 

groups etc. members of this category can also include special interest groups like i.e. farmers, fisheries etc. 

Their participation in the CO can take many forms i.e. collecting data or observations on certain phenomena 

through portable devices, sensors, devices, smart phones or tablets, sharing collected data and observation 

through mobile applications, social media or web-platforms, checking or verifying and sometimes analysing 

shared data. For organized citizen groups like community action groups, amateur and hobby groups partic-

ipation can also include recruiting and training new participants.  

B1.1  Behavioural beliefs of citizens re. CO participation 

These  beliefs  represent  the  citizens perception  of the  possible  outcomes  or  consequences  of  per-

forming the activities mentioned above. These outcomes  identified from the literature (Table 0-1) were 

categorized as positive or negative and clustered in the following 4 domains: 

1. Tangible outcomes: refers to the actual or approximate gains and losses that a person perceives to 

obtain as the result of their participation.  

2. Intangible outcomes: refers to intrinsic gains/losses that a person perceives to obtain as the result of 

participation 

3. Social outcomes: refers to the positive and negative implications on their community, society at large 

and the public good which could result from one’s participation in the CO. Social outcomes also en-

compass moral outcomes. 

4. Interpersonal trust: this domain relates to the expectations of other CO community members’ compe-

tencies and reliability to participate in the CO and the belief in their (good) intentions in the participa-

tion in the CO which might affect the outcomes of the CO. 

Table 0-1  Overview of behavioural beliefs of citizens re. CO participation 

 Perceived Outcomes of participation in CO 

  Benefits/ positive outcomes  Costs/ negative outcomes  

Tangible  

personal  

outcomes 

 Learning something new and expanding 
personal knowledge7 (Ganzevoort & G., 
2016; Geoghegan et al., 2016; Gharesifard 
& Wehn, 2016a, 2016b; Gouveia & Fonseca, 
2008; Rotman et al., 2012; Ryan et al., 2001; 
Wright et al., 2015) 

 Using the observation data for own pur-
poses such as planning certain activities 
(Gharesifard & Wehn, 2016a, 2016b) 

 Securing new job opportunities or helping 
advancement in current job, especially from 

 Expenses associated with the purchase and 
maintenance of needed observation equip-
ment, hardware, software and internet con-
nections (Gharesifard & Wehn, 2016a, 2016b; 
Gouveia & Fonseca, 2008) . 

 Time pressure (Gharesifard & Wehn, 2016a, 
2016b; Ryan et al., 2001) 

 Possibility of the theft of equipment, espe-
cially outdoor equipment (Gharesifard & 
Wehn, 2016a, 2016b) 

 

7
 This motivational factor was highly dependent on scientists’ attitudes towards the volunteers; when scientists 

acknowledged the need to educate people and not “treat them as dumb” (Rotman et al., 2012). 
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 Perceived Outcomes of participation in CO 

  Benefits/ positive outcomes  Costs/ negative outcomes  

people who come from backgrounds related 
to the CO topic (Geoghegan et al., 2016) 

 Building social skills by networking and in-
teracting with others (Wright et al., 2015) 

 Using the knowledge generated as educa-
tional tool (C. C. Conrad & Hilchey, 2011) 

 Entertainment i.e. being outdoors, meeting 
new people, having fun (Ganzevoort & G., 
2016; Gharesifard & Wehn, 2016a, 2016b; 
Gouveia & Fonseca, 2008; Ryan et al., 2001) 

 Possible financial gains for the data sharers 
(Gharesifard & Wehn, 2016b). 

 For organized citizen groups,  participation 
in environmental monitoring in collabora-
tive settings was seen as a way to ensure 
that the group’s interests are sufficiently 
represented i.e. monitoring the effects of 
certain policy or intervention (Verbrugge et 
al., 2016) 

 Cyber security problems (Gharesifard & Wehn, 
2016a, 2016b) 

 Privacy-related problems especially in cases 
where the observer location is known and visi-
ble to others (Gharesifard & Wehn, 2016a, 
2016b). 
 

Intangible  

personal  

outcomes 

 Sense of belonging to a community of 
shared interests (Gharesifard & Wehn, 
2016a, 2016b) 

 Satisfaction from doing something useful 
(Ryan et al., 2001). 

 Sense of achievement from contributing to 
the scientific knowledge and exchanging 
knowledge with others (Geoghegan et al., 
2016; Gharesifard & Wehn, 2016a, 2016b).   

 

 Disappointment from the lack of recognition 
or acknowledgment of participants’ contribu-
tion. Recognition can be in referring to the 
source of data or as mentioned by several vol-
unteers  being invited by scientists to scientific 
training, workshops or events  (C. C. Conrad & 
Hilchey, 2011; Fecher et al., 2015; Ganzevoort 
& G., 2016; Gharesifard & Wehn, 2016a, 
2016b; Rotman et al., 2012). 

 Disappointment from not seeing an impact of 
participants’ contribution on decision making 
or science (C. T. Conrad & Daoust, 2008; 
Ganzevoort & G., 2016; Rotman et al., 2012).  

Social  

outcomes 

 Benefiting society by contributing to the 
creation of  scientific knowledge and mak-
ing it accessible to the public at large 
(Gharesifard & Wehn, 2016a; Rotman et al., 
2012) 

 Environmental monitoring can contribute to 
mitigation of environmental risks8 which in 
turn will benefit the socio-economic devel-
opment of the society (Gharesifard & Wehn, 
2016a).  

 Helping the environment (Ryan et al., 2001)  

 

Interper-

sonal  

 Some people perceive citizen collected data 
as more reliable source of data than the 

 Society members concerns about the compe-

tency of engaging non-professionals in collect-

 

8 However, the findings of study about public participation in flood risk management show that the lower the citi-
zens perceived the risk the less interested they were in participation (Wehn et al., 2015b). 
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 Perceived Outcomes of participation in CO 

  Benefits/ positive outcomes  Costs/ negative outcomes  

trust data from official sources (Gharesifard & 
Wehn, 2016a, 2016b).  

 Some people trust both source of data and 
consider the personally collected data as a 
complementary source  of data to the offi-
cial observations (Gharesifard & Wehn, 
2016a, 2016b) 

ing and sharing scientific data, thus question-

ing the reliability of this data (Gharesifard & 

Wehn, 2016a, 2016b) 

 Society members concerns about the inten-

tions (agenda) of data sharing promoters 

(Gharesifard & Wehn, 2016a, 2016b) 

 

B1.2 Normative beliefs of citizens re. CO participation  

Normative beliefs represent citizen beliefs about the perception of other important individuals, groups or 

organizations about their participation in the CO, and whether these will approve or disapprove of it. Ac-

cording to their perceptions, those ‘key referents’ create positive or negative pressure for citizen participa-

tion in the CO. Based on the findings from the literature, those key referents can be clustered ino the fol-

lowing groups:  

1. Governmental organizations 

2. Civil society organisations 

3. Private sector 

4. Scientific community    

5. Community of citizen scientists 

6. Other members of society            

7. Moral norms and altruism as a moral obligation to participate in the CO (or not) 

This category of beliefs is highly dependent on the thematic focus of the case and context and is thus less 

easily extracted from secondary data. In addition, very few beliefs were found in the reviewed literature 

for this category which highlights the strength of the TPB framework in tapping into previously un-explored 

aspects in the domain of participation in citizen science. Most of the results presented in Table 0-2 are from 

a study using the TPB, focused on the participation of weather amateurs in online data sharing in the NL, 

UK, and Italy. The results can, nonetheless, shed some light on potentially relevant sources of pressure in 

other contexts. 

Table 0-2  Overview of normative beliefs of citizens re. CO participation 

 Perceived pressure by key referents  

To participate in CO Not to participate in CO 

Governmental 

organizations 

  

Private sector  Manufacturers of observation equip-
ment as they might gain profit from sell-
ing their products (Gharesifard & Wehn, 
2016a, 2016b) 

 Data aggregators who develop needed 
applications, software and platforms as 
positive pressure as they might profit 

 Existing in-situ networks or commercial enti-
ties that produce the kind of data collected 
in the CO as they may lose business opportu-
nities (Gharesifard & Wehn, 2016a, 2016b) 
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from selling their technology and ser-
vices (Gharesifard & Wehn, 2016a, 
2016b) 

Scientific  

community    

 Scientists and researchers as they may 
benefit from the additional source of 
freely available data (Gharesifard & 
Wehn, 2016a, 2016b) 

 Educational institutes like schools and 
universities as they will benefit from 
generated data and knowledge for edu-
cational purposes (Gharesifard & Wehn, 
2016a, 2016b) 

 Scientists and researchers as they may not 
trust the capability of the general public to 
collect qualitatively-sound data (Gharesifard 
& Wehn, 2016a, 2016b; Rotman et al., 2012; 
Yarnell & Gayton, 2003) 

Community of 

citizen  

scientists 

 Existing observation networks and re-
lated amateur groups and hobby clubs 
(Gharesifard & Wehn, 2016a, 2016b) 

 

  

Other  

members of 

society            

 Environmental groups or activists 
(Gharesifard & Wehn, 2016a, 2016b) 

 Family and peers due to personal opin-
ions (Gharesifard & Wehn, 2016a, 
2016b) 

 Critics of Citizen Science/Big Data because 

of their mistrust in the capability of the gen-

eral public to collect scientific data of ac-

ceptable quality and due to concerns about 

privacy and security (Gharesifard & Wehn, 

2016a, 2016b) 

 Anti-environmental groups (Gharesifard & 

Wehn, 2016a, 2016b) 

 Family and peers due to personal opinions 

(Gharesifard & Wehn, 2016a, 2016b). 

Moral norms 

and altruism 

 Reduction of environmental risks on the 
society (Gharesifard & Wehn, 2016a, 
2016b; Yarnell & Gayton, 2003) 

 Care for a specific site (Geoghegan et 
al., 2016; Yarnell & Gayton, 2003), the 
desire to take care of a particular place 
was especially notable in peri-urban ar-
eas (Wright et al., 2015) 

 Care for nature and environment 
(Ganzevoort & G., 2016; Geoghegan et 
al., 2016; Wright et al., 2015) 

 

 

B1.3 Control beliefs of citizens re. CO participation 

Control beliefs concern citizens’ beliefs about the presence of factors that  may  facilitate  or  hinder  their 

data collection activities, data sharing and other activities related to their participation in the CO. Two 

groups of control factors can be distinguished based on their relation to the individual or group of individ-

uals performing the behaviour; internal and external factors (Ajzen & Madden, 1986). The results presented 

in Table 0-3 are further clustered as the follows: 
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1) Technical skills: which relates to the presence or absence of specific tech-

nical skills of the individual (or group of individuals) that are needed to 

participate in the CO. 

2) Knowledge and self-efficacy: relates to the presence or absence of gen-

eral knowledge related to the topic of the CO. 

3) Resources control: relates to the (un)availability of the resources needed 

for participation in the CO. 

4) Opportunities: relates to the circumstantial factors that are not required 

for participation in the CO but whose presence/absence might serve to 

facilitate or impede participation, respectively. 

Table 0-3  Overview of control beliefs of citizens re. CO participation 

 Perceived Control Factors 

Easy/Present Difficult/Absent 

Technical  

skills 

 

 Personal skills for setting up and mainte-
nance of observation equipment 
(Geoghegan et al., 2016; Gharesifard & 
Wehn, 2016a, 2016b; Rotman et al., 2012) 

 Personal IT skills in general that includes 
basic computer skills (Gharesifard & 
Wehn, 2016a, 2016b) 

Absence of those technical skills can be an im-
peding factor 

Knowledge                      

Self-efficacy 

 Basic understanding of related science. 
For example in a research about weather 
observation, people mentioned basic un-
derstanding meteorology science as a re-
quirement for participation (Gharesifard & 
Wehn, 2016a, 2016b) 

 Knowledge and expertise were found as 
significant factors for volunteer commit-
ment in environmental stewardship pro-
grams which suggests that the investment 
in learning increases the desire to con-
tinue to volunteer (Ryan et al., 2001) 

 Familiarity with data collection methods 
(Gharesifard & Wehn, 2016a) 

Absence of mentioned points  

Resource 

 control 

 

Availability of : 

 accurate, high quality and reasonably 
priced observation equipment 

 reliable internet connection 

 Financial resources  

 time 

 Easy-to-use web-platforms and apps. 

 appropriate location to install the obser-
vation equipment (Gharesifard & Wehn, 
2016a, 2016b; Gouveia & Fonseca, 2008) 

 Unavailability of the mentioned resources 

and conditions. Costs and difficulties re-

lated to technology access is considered to 

one of the major drawbacks of using ICT to 

promote public participation in environ-

mental monitoring (Gouveia & Fonseca, 

2008) 

 

Opportunities a. Having clear tasks, instructions, profes-
sional support. (Ganzevoort & G., 2016; 
Geoghegan et al., 2016; Ryan et al., 2001)   

 Personal circumstances i.e. lack of time, 

poor health, lack of people to do the activ-

ity with, distance from activity location, 

Internal factors 

External factors 
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 Perceived Control Factors 

Easy/Present Difficult/Absent 

b. Receiving feedback9 on the quality of 
data, where and how the data was used, 
and progress and outcome of the project 
as a whole. Communication and feedback 
was found to be important for continued 
participation.(Rotman et al., 2012; 
Verbrugge et al., 2016). 

c. Presenting evidences that participation 
had an impact or had led to positive 
change was mentioned by participants as 
an important factor for continued partici-
pation (Geoghegan et al., 2016; Ryan et 
al., 2001) 

 Availability of knowledge exchange chan-
nels for between participants. 

 Deep involvement of participants in all as-

pects, not participating as a sensor 

(Geoghegan et al., 2016) 

 Clear data sharing and privacy policy 

(Ganzevoort & G., 2016) 

 Data providers/sharers need to have a say 

or at least knowledge regarding the access 

and use of the deposited data (Fecher et 

al., 2015) 

need to travel (Geoghegan et al., 2016; 

Gharesifard & Wehn, 2016a, 2016b) 

 Lack of feedback was frequently men-

tioned as a barrier (Rotman et al., 2012) 

 Poor project organisation frequently con-

tributes to a falloff in participation (Geog-

hegan et al., 2016). 

 Difficulty of following strict data collection 

protocols. (Geoghegan et al., 2016) 

 General lack of recognition of citizens ef-
forts  

 Un-conditional data sharing. Even though 
the participants considered the collected 
data a public good, they were against shar-
ing it unconditionally (Ganzevoort & G., 
2016) 

 

B2 Incentives and barriers for scientists/data aggregators to participate in a CO   

The scientists/data aggregators stakeholder group includes scientists working with universities, academic 

or applied research institutes, or working with policy-related agencies as advisor or experts. It also includes 

commercial providers of data fusion, web platforms and mobile app service providers who could be gov-

ernmental, non-governmental, for-profit or not-for-profit organizations. 

Their participation involves using CO data and outcomes for research or education, providing data to the 

CO by sharing their own data sets, or validation, curation and processing of CO data sets, interpreting and 

visualizing data (making sense of the data). They could also participate in managing the CO platforms or be 

involved in activities related to managing the CO initiative i.e. finding, recruitment of participants, training 

of volunteers and so on. 

Our analysis of the incentives and barriers was based on studies that are most relevant to the composition 

and nature of this stakeholder category and CO activities they can be involved in. Thus, the results detailed 

in sections B2.1-B2.3 are based on studies on the factors influencing the collaboration between scientists 

and volunteers in environmental monitoring, including academic scientists and researchers at different lev-

 

9
 Feedback differed from recognition in that it was not associated with an individual contributor and particular con-

tributions, but rather addressed the overall contribution of a volunteer, a group of volunteers, or the outcome of the 

entire project (Rotman et al., 2012).   
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els of seniority (Rotman et al., 2012), motivations and challenges for the participation of scientists in envi-

ronmental citizen science involving scientists working with academic or applied research institutes, profes-

sional scientists informing government or policy-related institutes (Geoghegan et al., 2016). As those stud-

ies only covered activities focused mainly on using CO data, more studies where consulted to cover the 

scope of sharing data i.e. studies about factors influencing academic data sharing (He & Wei, 2009) com-

plemented with studies in environment-related data sharing between organizations (outside of academia 

and research domain) i.e. inter-organizational spatial data sharing (Wehn de Montalvo, 2003), data sharing 

in transboundary organizations involved in integrated water resources management (Plengsaeng et al., 

2014; Thu & Wehn, 2016) and  ICT-enabled inter-organizational knowledge transfer in the water sector 

(Wehn & Montalvo, 2018). 

B2.1 Behavioural beliefs of scientists/data aggregators re. CO participation 

Behavioural beliefs consist of scientists’/data aggregators consists of their evaluation of the outcomes or 

consequences of performing the activities mentioned above. Our findings on this category of beliefs are 

listed in Table 0-4 and are clustered into 4 domains: 

1) Resources outcomes: refers to the beliefs about the direct implications on the organization’s re-

sources i.e. time, expenses, staff, and administrative efforts as a result of its participation in the CO 

and the perception whether these resources will be enhanced or reduced. 

2) Organization’s activities: refers to beliefs about the implications of participation in the CO on the 

organization’s core activities and whether it will have a positive or negative effect on the organiza-

tions’ performance. 

3) Strategic position: refers to the implications on inter-organizational relations, strategic or compet-

itive position. 

4) Social outcomes: beliefs about moral implications in terms of the advantages and disadvantages 

of CO participation to society or public good.  

Table 0-4  Overview of behavioural beliefs of scientists/data aggregators re. CO participation 

 Perceived Outcomes of participation in CO 

  Benefits/ positive outcomes  Costs/ negative outcomes  

Resources 

outcomes 

 Facilitating large-scale  data collection in a 
way that saves time and money (Rotman et 
al., 2012; Wehn de Montalvo, 2003). 

 Improving technical skills  knowledge and 
expertise by learning from other stakehold-
ers or applying own knowledge in a differ-
ent settings (Fecher et al., 2015; Rotman et 
al., 2012; Thu & Wehn, 2016; Wehn de 
Montalvo, 2003; Wehn & Montalvo, 2018) 

 Staff morale: productivity boost for own 
organisation from personal satisfaction of 
staff gained from working with the public 
or for public good (Geoghegan et al., 2016; 
Wehn & Montalvo, 2018) 

 Concerns about quality (credibility, non-
comparability and completeness) of citizen 
collected data undermines its value for sci-
entific uses. Concerns about quality is re-
lated the skills of and low cost equipment 
used by the citizens (Rotman et al., 2012). 

 Pressure on resources, time and labour and 
budget by participating in the CO 
(Plengsaeng et al., 2014; Thu & Wehn, 2016; 
Wehn de Montalvo, 2003) efforts to mobi-
lize, maintain or accommodate for citizen 
science or community-based initiatives can 
be costly and time-consuming (Geoghegan 
et al., 2016) 

 Scientists sharing their data have concerns 
about the data recipient using their data 
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 Perceived Outcomes of participation in CO 

  Benefits/ positive outcomes  Costs/ negative outcomes  

for commercial purposes  (Fecher et al., 
2015).  

 Possible loss of autonomy or ownership 
over data sets (Fecher et al., 2015; Palacin-
Silva et al., 2016; Wehn de Montalvo, 2003) 

Organiza-

tion’s  

activities 

 For academic scientists and researchers 
Advancing scientific knowledge and re-
search venues was mentioned as positive 
outcome by their participation in citizen 
science initiatives. (Fecher et al., 2015; 
Geoghegan et al., 2016; Rotman et al., 
2012) 

 For scientists working with policy related is-
sues, informing policy and improving buy 
in for decisions was mentioned as a posi-
tive outcome of participation in citizen sci-
ence can help to provide the data needed 
to present the scientific evidence to justify 
environmental initiatives at a political level 
(Geoghegan et al., 2016). 

 Participation in the CO could be a way to 
meet the organization’s objectives i.e. citi-
zen science could help achieve public par-
ticipation requirements (Geoghegan et al., 
2016) 

 Locally-based monitoring schemes support 
planning and decision making to focus on 
issues of greatest concern to stakeholders 
(Geoghegan et al., 2016) 

 Adverse consequences expected from un-
regulated access to the organization’s data 
sets (Plengsaeng et al., 2014). 

 Scientists mentioned the fear of falsification 
of their data as a reason withholding them 
from sharing their data with others (Fecher 
et al., 2015).  
 

Strategic  

position  

 Improving the role of the organization 
through networking and building partner-
ships different stakeholders.  (Geoghegan 
et al., 2016) or by maintaining and 
strengthening the existing relationships 
(Verbrugge et al., 2016; Wehn de 
Montalvo, 2003). 

 Involvement in knowledge sharing can im-
prove the image and public profile of the 
organization (Wehn & Montalvo, 2018).  

 Increasing the visibility of data was men-
tioned as a positive return in academic data 
sharing especially if its goes with increasing 
of citation scores (Fecher et al., 2015) 

 Potential for business opportunities (Wehn 
& Montalvo, 2018). 

 Possible loss of the organization’s competi-

tive position as a result of releasing data 

and sharing knowledge with other organiza-

tions (Plengsaeng et al., 2014; Thu & Wehn, 

2016). 

 Possible loss of job opportunities or job se-
curity of professionals as a result of de-
pending on volunteers to the job 
(Geoghegan et al., 2016) 

 loss of publishing priority rights (Fecher et 

al., 2015) as a result of data and knowledge 

sharing. 

 Lack of recognition10 for data donors was 

one of the negative outcomes mentioned by 

scientists in academic data sharing (Fecher 

et al., 2015). 

 

10 The form of recognition desired by the data donors ranged from acknowledgment, citations and co-authorships 

(Fecher et al., 2015) 
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 Perceived Outcomes of participation in CO 

  Benefits/ positive outcomes  Costs/ negative outcomes  

 Scientists sharing their data have concerns 
about the data recipient misusing their data 
for competitive purposes  ‘competitive mis-
use’ (Fecher et al., 2015).  

Social  

outcomes 

 Contribute to the environment by raising 
awareness on an environmental issue, and 
fostering a sense of shared responsibility, 
concern and stewardship  (Geoghegan et 
al., 2016) 

 Contributing to the common good through 
educating the public. (Geoghegan et al., 
2016; Rotman et al., 2012) 

 Knowledge sharing can contribute to scien-
tific progress (Fecher et al., 2015) 

 Scientists sharing their data have concerns 
about the data recipients  might misinter-
pret the results ‘flawed interpreta-
tion’(Fecher et al., 2015).  

 

B2.2 Normative beliefs of scientists/data aggregators re. CO participation 

Normative beliefs concern the perceived expectations of important referents and whether these are likely 

to approve or disapprove of the organization’s participation in a CO, creating social pressure on the organ-

ization to participate in a CO (or not). Our findings on this category of beliefs are listed in Table 0-5 and are 

clustered into 4 domains: 

1) Market pressure: in competitive settings, this includes commercial, public and private data or 

service providers. In non-competitive settings, economic pressure can arise from concerns about 

the organization’s image (Wehn & Montalvo, 2018) 

2) Organizational pressure: relates to sources of pressure internal to the organisation, originating 

from the organizational hierarchy and administration such as other departments in the organiza-

tion, management of the organization, particular individuals within the organizations and/or the 

organization’s mandate. 

3) Institutional pressure: relates to the sources of pressure originating from other institutions or 

external policies. 

4) Moral norms: relates to moral principles of conduct perceived to be in favour or against CO par-

ticipation. 

As mentioned above, the beliefs in this category are case and context-specific; therefore, not many salient 

beliefs could be extracted from secondary data. The results shown provide a general sense of the antici-

pated sources and directions of pressure for scientists/data aggregators to participate in a CO. 

Table 0-5 Overview of normative beliefs of scientists/data aggregators re. CO participation 

 Perceived pressure by key referents  

To participate in the CO Not to participate in the CO 

Market pressure Donors and funding organizations play an 
important role in data sharing projects or in-
itiatives (Fecher et al., 2015; Plengsaeng et 

 Citizen science is frowned upon by others in 
the scientific community as its equal to 
poor data (Geoghegan et al., 2016). This 
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 Perceived pressure by key referents  

To participate in the CO Not to participate in the CO 

al., 2014). For example the European Com-
mission Open Access Policy for the research 
funded by the commission through "Horizon 
2020" program (Commission, 2012). 

could create negative pressure to partici-
pate due to concerns about the organisa-
tion’s corporate image. 

Organizational  

pressure  

 Upper levels of management. one of 

the most influential organizational pres-

sure sources (Thu & Wehn, 2016).  Citi-

zen science must be promoted at a high 

level within institutions to maintain pro-

file and resourcing (Geoghegan et al., 

2016) 

 Internal policies and organizational culture 
about data sharing as limiting factors in ac-
ademic data sharing (Fecher et al., 2015) 

Institutional 

pressure 

  Data sharing policies of scientific journals 
were described as a major impediment for 
academic data sharing (Fecher et al., 2015) 

Moral norms   Public rights to scientific knowledge, 
democratization of science (Geoghegan 
et al., 2016) 

 Consent and confidentiality of related 
study subjects are ethical considerations,  
particularly relevant for sharing personal or 
corporate relevant data, or legal considera-
tions when sharing sensitive data: owner-
ship, right of use and privacy conditions, 
contractual consents and copy rights 
(Fecher et al., 2015). 

Others    Citizens who might consider that the con-
servation-oriented objectives of the pro-
gram threaten their livelihood or interests 
(Yarnell & Gayton, 2003) 

 

B2.3 Control beliefs of scientists/data aggregators re. CO participation 

Control beliefs capture the perceived presence or absence of factors that can facilitate or inhibit organiza-

tions activities pertinent to participation in the CO. Our findings on these beliefs pertaining to scien-

tists/aggregators are listed in Table 0-6  
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Table 0-6 and grouped in the following clusters: 

1) Technical capabilities: relate to the technical competencies needed to perform the activities for 

the organization to participate in the CO, such as IT skills, metadata skills, scientific subject 

knowledge and expertise, etc.  

2) Organizational capabilities: relate to the knowledge and expertise needed by the organizations in 

its interactions with other stakeholders, such as data sharing and knowledge transfer skills, net-

working and negotiating skills, skills for interacting with the public. 

3) Resources control: relates to presence or absence of requisite resources such as available staff, 

finance, etc. 

4) Opportunities: concerns the presence or absence of circumstantial factors that are not a requi-

site to perform the needed activities but which can facilitate or impede CO participation, i.e. co-

ordination agreements between stakeholders, regulations, protocols or guidelines, or restricting 

laws and legal mandates, etc.  
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Table 0-6  Overview of control beliefs of scientists/data aggregators re. CO participation 

 Perceived Control Factors 

Present/Easy Absent/Difficult 

Technical  

capabilities  

 

 IT skills 

 Data management skills 

 Data curation skills 
 (Fecher et al., 2015; Plengsaeng et al., 2014; 
Wehn de Montalvo, 2003; Wehn et al., 2015b) 

 

Organizational 

capabilities  

 Network building skills (Wehn de 
Montalvo, 2003). 

 Public engagement Skills (Geoghegan et 
al., 2016) 

Negative past experience with shared data be-
ing used for politics (Plengsaeng et al., 2014) 

Resources  

control 

Availability of : 

 Time  

 staff 

 funding   

 required ICT infrastructure i.e. back-end 
Information Infrastructure, clearing house 
to facilitate data access and exploration 
(Fecher et al., 2015; Gouveia & Fonseca, 
2008) 

 

Opportunities  

 

 Presence of standards and guidelines for 

data collection and data sharing on both 

intra-organizational and inter-organiza-

tional levels (Fecher et al., 2015; Gouveia 

& Fonseca, 2008). 

 Availability of data quality control and as-

surance tools and techniques (Geoghegan 

et al., 2016; Rotman et al., 2012). 

 Having some degree of control over ac-

cess and use of shared data. This was 

found to be an influential factor for aca-

demic researchers’ willingness to share 

their data. They indicated that they need 

to have a say or at least knowledge re-

garding access and use of data. This pre-

condition was related by some to con-

cerns about the technical ability of data 

users to understand and interpret their 

data, while others were concerned about 

priority rights to publication.  

 Safeguard against unaccredited data use 

was mentioned as necessary by scientists 

in academic data sharing (Fecher et al., 

2015) 

 

 The scale of citizen science projects may 

be a barrier to using its data. i.e. data pro-

duced at the scale of the project is not 

useful for decision making (Geoghegan et 

al., 2016) 

 Lack of data collection standards. Having 

multiple data formats and data structures 

are impediments to data sharing, aggrega-

tion, and usage (Fecher et al., 2015; 

Palacin-Silva et al., 2016). 

 Lack of quality assurance tools and sys-

tematic methods to reject false and spam 

observations (Palacin-Silva et al., 2016; 

Rotman et al., 2012). 

 Unpredicted levels of volunteer commit-

ment (Gouveia & Fonseca, 2008) 

 Lack of control over volunteers’ commit-

ment to participate (Geoghegan et al., 

2016). 
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B3 Incentives and barriers for policy/ decision makers to participate in a CO  

The policy/decision maker stakeholder category includes decision making and policy setting bodies related 

to the environmental issue in focus of CO. Depending on the case, this could be the local, regional or even 

central government departments, city councils, administrative units or municipal planning departments. 

Their participation in the CO can take many forms. They can be involved in the management of the CO, 

users of the CO outcomes for evidence-based policy, for daily management or for long term planning. Their 

participation can also include sharing their own data sets via the CO. 

Our analysis of incentives and barriers for their participation in a CO was based on studies that are most 

relevant to the composition and nature of this stakeholder category, covering the range of activities they 

can get involved mentioned in their participation in the CO. Therefore, the results detailed in sections B1-

B3 are based on studies focused on the motivations and challenges for participation in environmental citi-

zen science or environmental volunteering initiatives from the perspective of government departments or 

agencies (C. C. Conrad & Hilchey, 2011; Geoghegan et al., 2016; Yarnell & Gayton, 2003), stakeholder per-

spectives during the implementation of ICT-enabled participatory hydrological and ecological monitoring 

in river management focusing on the perspective of executive government agency (Verbrugge et al., 2016), 

drivers of inter-organizational knowledge transfer between water utilities (Wehn & Montalvo, 2018), fac-

tors affecting data sharing between cross-boundary government departments within a framework for in-

tegrated water resources management (Plengsaeng et al., 2014; Thu & Wehn, 2016), challenges and op-

portunities for the implementation of ICTenabled environmental citizen observatories (Palacin-Silva et al., 

2016), the use of ICT tools in voluntary geographic information sharing (Gouveia & Fonseca, 2008), and 

factors influencing cities in the implementation of Big Data initiatives (Ho & McCall, 2016) 

B3.1 Attitudinal behavioural beliefs of policy/decision makers to participate in a CO 

Beliefs of this group of stakeholders about the outcomes or consequences of their participation in the CO 

are listed in Table 0-7 and grouped into the clusters explained in section B1. 

Table 0-7  Overview of behavioural beliefs of policy/decision makers re. CO participation 

 Perceived outcomes of participation in CO 

 Benefits/ positive outcomes  Costs/ negative outcomes  

Resources  

outcomes 

 

 Free or low cost source of data 
(Geoghegan et al., 2016; Wehn & 
Montalvo, 2018) 

 Gaining skills  and knowledge and ex-
pertise by learning from other stake-
holders or applying own knowledge in a 
different settings (Fecher et al., 2015; 
Rotman et al., 2012; Thu & Wehn, 2016; 
Wehn de Montalvo, 2003; Wehn & 
Montalvo, 2018).  

 Staff morale: productivity boost for own 
organisation from personal satisfaction 
of staff gained from working with the 
public or for public good (Geoghegan et 
al., 2016; Wehn & Montalvo, 2018) 

 

 Perceived low value of CO data for planning 
and decision making due to concerns about 
its credibility (C. C. Conrad & Hilchey, 2011) 

 Overloading the available time and labour 
and as well as the budget by participating 
in the CO (Geoghegan et al., 2016; Thu & 
Wehn, 2016; Wehn de Montalvo, 2003) 

 Concerns about biased data collection due 
of the influence of certain group(s) agenda 
i.e. environmentalist agenda (Conrad and 
Hilchey, 2011) 

 Concerns about the credibility of data col-
lected by non-professionals (Conrad and 
Hilchey, 2011) 

 Possible loss of autonomy or ownership 
over data sets (Palacin-Silva et al., 2016; 
Wehn de Montalvo, 2003) 
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 Perceived outcomes of participation in CO 

 Benefits/ positive outcomes  Costs/ negative outcomes  

Organization’s 

activities   

 

 Enhancing decision making ability 
(Wehn & Montalvo, 2018). Data can be 
used, for example, by local authorities to 
inform planning and development activi-
ties (Geoghegan et al., 2016) 

 Participatory monitoring provide addi-
tional measurements that can be used 
as an early warning system (Verbrugge 
et al., 2016) 

 Data provided by the CO can help inform 

policy, monitor against policy targets 

(Geoghegan et al., 2016) 

 Getting buy in from participants for pol-

icy decisions (Geoghegan et al., 2016). 

 Citizen science can be a way to achieve 

the objectives for public participation 

(Geoghegan et al., 2016) 

 Engaging citizens in monitoring against 
policy targets could help to engender 
on-the-ground action, hence help to 
achieve targets as well as promote 
transparency (Geoghegan et al., 2016) 

 Possibility of making bad decisions due to 
reliance on citizen collected data because 
of concerns about its quality and possible 
environmentalist biased agenda (Conrad & 
Hilchey, 2011) 

 Concerns about liability of the decisions 
taken based on the CO data. For examples 
concerns about who should be held liable 
for wrong decisions taken based on citizen 
collected data, citizens, project organizers 
or the policy/decision makers? Concerns 
about liability were a special point of con-
cern in risk assessment related projects, 
flood risk, fire risk, etc. (Geoghegan et al., 
2016) 

 Concerns that collecting and sharing data 
without professional interpretation of re-
sults may lead to unrealistic or poorly-in-
formed demands by the public for particu-
lar actions (Geoghegan et al., 2016) 

 

Strategic  

position  

 Improving the role of the organization 

through networking and building part-

nerships different stakeholders (Geog-

hegan et al., 2016) or maintain and 

strengthen existing relationships 

(Verbrugge et al., 2016).  

 Involvement in knowledge sharing can 

improve the organizations image; as 

such participation  in citizen science can 

improve the public profile of the organi-

zation (Wehn & Montalvo, 2018) 

 Creating a shared vision among directly 
involved stakeholders in development or 
policy (Verbrugge et al., 2016). 

  

Social  

outcomes 

 Contribution to the socio-economic de-

velopment by its contribution to inte-

grated development (Plengsaeng et al., 

2014; Thu & Wehn, 2016) 

  

 

B3.2 Normative beliefs of policy/decision makers re. CO participation 

Our findings on the normative beliefs and the perceived sources of social pressure regarding the participa-

tion of policy/decision makers in a CO are listed in Table 0-8Table 0-8 and are grouped into the clusters 

explained in section B1. As mentioned before, this category of beliefs is very case-dependent; also, relevant 

secondary data sources were very limited, pointing to a gap in the literature. The reader will notice a strong 
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overlap with the results presented in section B1. The results presented here provide a general sense of the 

anticipated sources and directions of pressure for policy/decision makers to participate in a CO. 

Table 0-8  Overview of normative beliefs of policy/decision makers re. CO participation 

 Perceived pressure by key referents  

 To participate in CO Not to participate in CO 

Market pressure  Donors and funding organizations play an 

important role in data sharing projects or 

initiatives (Plengsaeng et al., 2014; Thu & 

Wehn, 2016). 

 

Organizational  

pressure  

 Top leadership such as city managers, 

mayors, and other elected officials sup-

port was found critical in big data / open 

data initiatives. Leaders with a vision for 

evidence-based, data-driven decision 

making are perceived as a positive pres-

sure for participation (Ho & McCall, 2016). 

 

Institutional  

pressure 

 Coordination and collaboration agree-

ments require data or knowledge sharing, 

and are thus seen as a source of positive 

pressure. For example, integrated natural 

resources management frameworks 

(Plengsaeng et al., 2014; Thu & Wehn, 

2016) 

 

Moral norms   Transparency 

 Public participation democratization of 
policy (Geoghegan et al., 2016) 

 Data privacy (Ho & McCall, 2016).  

Others   Citizens (residents of the area) as part of 
their expectations and demands for better 
services  (Wehn & Montalvo, 2018) 

 Citizens who might feel conservation-ori-
ented objectives of the program 
threaten the their livelihood or interests 
(Yarnell & Gayton, 2003) 

 

B3.3 Control beliefs of policy/decision makers re. CO participation 

Control beliefs capture the perceived presence or absence of factors that can facilitate or inhibit an or-

ganization’s activities pertinent to its participation in a CO. Our findings for this category of beliefs are 

listed in Table 0-9 and are grouped into the clusters explained in section B1. 
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Table 0-9  Overview control beliefs of policy/decision makers re. CO participation  

 Perceived Control Factors 

 Easy/Present Difficult/Absent 

Technical  

capabilities  

 IT skills 

 Data management skills 

 Data curation skills 

  (Fecher et al., 2015; Plengsaeng et al., 
2014; Wehn de Montalvo, 2003; Wehn et 
al., 2015b) 

 

Organizational 

capabilities  

 Network building skills (Wehn de 
Montalvo, 2003). 

 Public engagement Skills (Geoghegan et 
al., 2016) 

Negative past experience with 

shared data being used for 

politics (Plengsaeng et al., 2014) 

Resources  

control 

Availability of : 

 Time  

 staff 

 funding   

 Needed infrastructure i.e. back-end Infor-
mation Infrastructure, clearing house to 
facilitate data access and exploration 
(Gouveia & Fonseca, 2008) 

 Staff capacity constraints was one of the 
most commonly mentioned challenges for 
cities’ Big Data initiatives. This could be be-
cause the idea of Big Data is relatively new 
certain level of technical competencies not 
available in the current staff which requires 
either hiring new staff or financial invest-
ments in training the existing staff (Ho & 
McCall, 2016). 

Opportunities  

 

 Cities adopting big data initiatives found 
that multi-departmental team approach 
was helpful in defining local policy and 
development needs from different per-
spectives as well as for securing needed 
resources by leveraging on each other’s 
strengths, resources and assets (Ho & 
McCall, 2016) 

 Decentralization of national information 
systems can facilitate the engagement or 
data sharing  (Thu & Wehn, 2016) which 
also could apply to knowledge sharing 
and decision making. 

 Presence of frameworks formal collabo-
ration (Thu & Wehn, 2016; Verbrugge et 
al., 2016) 

 Partnerships and networks with other 
similar initiatives can help sharing experi-
ences and build on what has been suc-
cessful (Ho & McCall, 2016) 

 Clear policies on the legal and ethical 
boundaries of data collection, usage, and 
dissemination will help to address the 
ethical challenges of data privacy (Ho & 
McCall, 2016) 

 The scale of citizen science projects may 
be a barrier to using its data. i.e. data pro-
duced at the scale of the project is not 
useful for decision making (Geoghegan et 
al., 2016) 

 Unpredicted levels of volunteer commit-
ment (Gouveia & Fonseca, 2008) 

 Lack of control over volunteer’s commit-
ment to participate (Geoghegan et al., 
2016) 

 Need for legislations or higher authorities 
approval (Geoghegan et al., 2016) 
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Annex C - Detailed empirical results for each Demo Case 

C1 Belgian Demo Case 

Incentives and barriers for citizens to participate in the CO  

Incentives Barriers 

Perceived outcomes 

Expected positive outcomes from participa-
tion in the CO 

Expected negative outcomes from participa-
tion in the CO 

 Personal satisfaction from sharing own 
knowledge and experience 

 Supporting existing efforts (of some citizen-led) 
organizations to measure noise and air quality 
in the Mechelen – expanding existing database 
of measurements. 

 The measurements can inform the citizens, lo-
cal government and policy makers of the state 
of noise and air quality in the city.  

 The measurements can provide basis for evi-
dence based sound policies. 

 Promote environmental sustainability. 
 

 Quality of data: the subjective measurements 
(noise perception) might be biased and not cor-
rect 

Factors and circumstances… 

…enabling citizens to participate in the CO …hindering citizens to participate in the CO 

 Having clear targets for the measurement cam-
paigns (no of participants, no of measure-
ments) 

 Effective communication between the co-de-
sign members (internal communication) 

 
 
 
 
 

 Time pressure / lack of time 

 Financial costs / lack of funding / budget con-
straints 

 Negative past experience with govern-
ment/politicians commitment to such projects 

 Mistrust: concerns about hidden agenda of 
other stakeholders (especially scientists/data 
aggregators and policy/decision makers) 

 Bad health conditions 

 Bad weather conditions 
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Incentives and barriers for citizens to participate in the CO 

Incentives Barriers 

Perceived pressure from key individuals or institutions 

In favour of citizens participating in the CO Against citizens participating in the CO 

NGOs  

 Bond Beter Leefmilieu Vlaanderen (Organi-
zation Better Environment Flanders) 

 Fietsersbond (Cycling Federation-NGO) 

 Natuurpunt (Contact Nature-NGO) 
 

 Local advisory boards 

 Cultuurraad 

 Milieuraad 

 Wijkraad 

 Battel 
 
Others 

 Leefmilieugroep Mechelen-Zuid (Environmen-
tal action group Mechelen-South) 

 Political parties 

 Mechelen Stad 

 Environmental council 

 Ground Truth 2.0 

 Companies in Mechelen Zuid 

 Citizens of Mechelen 

 Family 

 Citizen who perceived VITO as close partner of 
the Flemish Administration and thus critical 
opinion regarding scientific findings they pre-
sent 

 Citizens who think that the policy makers does 
not take any action to solve problems 

 

Respondents: 5 respondents representing citizen Interest groups (Natuurpunt, Fietsenbond, Cultuurraad, 

Milieuraad, Wijkraad, Leefmilieugroep Mechelen Zuid) 
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Incentives and barriers for scientists/data aggregators 

to participate in the CO  

Incentives Barriers 

Perceived outcomes 

Expected positive outcomes from participa-
tion in the CO 

Expected negative outcomes from participa-
tion in the CO 

 creating scientific knowledge on environmental 
topics 

 Broad network of experts for these environ-
mental topics 

 gain work related experience by applying tools 
in new projects 

 none mentioned 

Factors and circumstances… 

…enabling citizens to participate in the CO …hindering citizens to participate in the CO 

 Positive feedback from other stakeholders to 
encourage our engagement 

 clear idea about the : problem to solve, infor-
mation needed to solve that problem, wat data 
needs to be collected, how will we collect that 
data using citizens 

 none mentioned  

Perceived pressure from key individuals or institutions 

In favour of scientists/data aggregators par-
ticipating in the CO 

Against scientists/data aggregators participat-
ing in the CO 

 Flemish Administration 

 Transition (to a sustainable future) community 
in Flanders 

 Experts at other research organization - Univer-
sities - Environmental Experts 

 citizen who perceive VITO as close partner of 
the Flemish Administration and thus critical 
opinion regarding scientific findings they pre-
sent 

 

Respondents: Vito (1 respondent), Akvo (1 respondent) 
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Incentives and barriers for policy/decision makers to par-

ticipate in the CO  

Incentives Barriers 

Perceived outcomes 

Expected positive outcomes from participa-
tion in the CO 

Expected negative outcomes from participa-
tion in the CO 

 Citizen measurements can help localizing envi-
ronmental hotspots in the city 

 CO can be provide a channel for the govern-
ment agencies to share their information (i.e. 
reports) with the public. 

 Learning experience for Flemish government 
for the feasibility of CO for future application 

 None mentioned 

Factors and circumstances… 

…enabling policy/decision makers to partici-
pate in the CO 

…hindering policy/decision makers to partici-
pate in the CO 

 Having clear tasks for the co-design group 

 Cooperation between co-design group 

 Availability of technical support i.e. data collec-
tion and communication tools 

 Time pressure / lack of time 
 

Perceived pressure from key individuals or institutions 

In favour of policy/decision makers participat-
ing in the CO 

Against policy/decision makers participating 
in the CO 

 Higher management 

 Environmental council 

 Colleagues at work 

 Family 

  

 None mentioned 

 

Respondents: Stad Mechelen (1 respondent), Flemish government department OMGEVING (1 respondent). 
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C2 Dutch Demo Case 

Incentives and barriers for citizens to participate in the CO  

Incentives Barriers 

Perceived outcomes 

Expected positive outcomes from participa-
tion in the CO 

Expected negative outcomes from participa-
tion in the CO 

 Be informed about what measures to take 
against flood/water nuisance 

 Get useful information about what measures 
to take in case of damage after floods. 

 Exchange tips with others on preventing water 
nuisance 

 Be informed of the work activities of the mu-
nicipality and water authority in the area. 

 CO as a communication tool: Being able to 
communicate with the municipality and water 
authority in the area and other citizens on wa-
ter related issues. 

 Collaborating with others on solving water 
problems 

 Interest group view: Promote the group's ideas 
i.e. Altenatuur ideas for water storage that 
help conserving eco-systems.  

concerns about the objectivity of the infor-
mation shared by some citizens 

Factors and circumstances… 

…enabling citizens to participate in the CO …hindering citizens to participate in the CO 

 Having the following functions in the CO: 
o clear flood warning messages to citizens  
o Clear instruction for citizens re. which differ-

ent government departments to contact in 
case of flood emergency (i.e. which depart-
ment does what). 

 Time pressure / lack of time 

 Financial costs / lack of funding / budget con-
straints 

 If the CO has no local focus 
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Incentives and barriers for citizens to participate in the CO  

Incentives Barriers 

Perceived pressure from key individuals or institutions 

In favour of citizens participating in the CO Against citizens participating in the CO 

 family/friends/neighbours 

 farmers  

 citizens/local residents  

 Members Altenatuur 

 Leden agricultural nature association 

 Meadow bird protectors 

 entrepreneur  

 water authority  

 municipality  

 province  
 

 none mentioned  

 

Respondents: individual citizens (4 respondents), Altenatuur (1 respondent)  
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Incentives and barriers for scientists/data aggregators 

to participate in the CO  

Incentives Barriers 

Perceived outcomes 

Expected positive outcomes from participa-
tion in the CO 

Expected negative outcomes from participa-
tion in the CO 

 Insight into data/information needs  

 Exposure of  the organizations  products  

 Opportunity to improve the organizations 
products 

 Establish new relations/partnerships (very 
likely) 

  

Factors and circumstances… 

…enabling citizens to participate in the CO …hindering citizens to participate in the CO 

 Technical support (access to data) from the wa-
ter authority  

 Communications support from the water au-
thority 

 Enthusiasm/commitment from water author-
ity, municipalities  

 Engagement of citizens  

 Positive team spirit of the DC team  

 Time pressure / lack of time 

 Financial costs / lack of funding / budget con-
straints 

 Lack of communication with consortium part-
ners  

 Lack of communication within DC  

 Limited cooperation from water authority, mu-
nicipalities  

 Limited interest from citizens  

Perceived pressure from key individuals or institutions 

In favour of citizens participating in the CO Against citizens participating in the CO 

 Water authorities  

 Municipalities  

 Citizens  

 Colleagues (internal)  

 Consortium partners (very important) 

 Competitors in the water sector (slightly im-
portant) 

 

Respondents: HydroLogic (1 respondent)  
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Incentives and barriers for policy/decision makers to par-

ticipate in the CO  

Incentives Barriers 

Perceived outcomes 

Expected positive outcomes from participa-
tion in the CO 

Expected negative outcomes from participa-
tion in the CO 

Direct outcomes for the organization 

 Collaborating with others on solving water 
problems 

 knowledge and expertise exchange between 
stakeholders 

 improve policies 

 better understanding between the stakehold-
ers (citizen & government) 

 improve performance: reduce the time spent 
on responding to citizen questions and com-
plaints 

 Improve performance: using citizens input will 
help taking more targeted measures. 

 Take away the unrest with citizens by infor-
mation useful to them. 

 Help make the citizens understand the deci-
sions taken by the government.  

 Improve communication between stakeholders 
(citizens, water boards and the municipalities)  

 
Societal outcomes 

 increase public awareness about water/flood 
 

 Negative consequences if the information pro-
vided was interpreted by the citizens in a 
wrong way. 
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Incentives and barriers for policy/decision makers to par-

ticipate in the CO  

Incentives Barriers 

Factors and circumstances… 

…enabling policy/decision makers to partici-
pate in the CO 

…hindering policy/decision makers to partici-
pate in the CO 

 Good feedback 

 Good tools 

 Citizens support and involvement  

 Availability good tools (website, apps) 

 Possibility to test the CO before sharing the or-
ganization’s database with others. 

 Merging of the 3 municipalities  
 

 Time pressure / lack of time 

 Financial costs / lack of funding / budget con-
straints 

 Little enthusiasm by other participating stake-
holders (i.e. municipalities)  

 Uncertainty about how the CO will be main-
tained after GT project. 
  

Perceived pressure from key individuals or institutions 

In favour of policy/decision makers participat-
ing in the CO 

Against policy/decision makers participating 
in the CO 

 residents of the area especially those who ex-
perience(d) flooding 

 citizen interest groups (Farmers association 
LTO, nature conservation organizations Bra-
bants landschap, water sports groups, tourists) 

 consultancy firms 

 colleagues and other departments within the 
organization  

 water authority  

 municipalities involved 

 Public administration  

 Critical citizens 

 farmers  

 colleagues and other departments within the 
organization  

 higher management (bureaucracy) 

 politicians  

 public administration  

 

Respondents: 

Rivierenland water board (3 respondent), Aalburg Municipality (1 respondent), Woudrichem Municipality 

(1 respondent)  
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C3  Swedish Demo Case 

Incentives and barriers for citizens to participate in the CO  

Incentives Barriers 

Perceived outcomes 

Expected positive outcomes from participa-
tion in the CO 

Expected negative outcomes from participa-
tion in the CO 

Direct outcomes for the organization/interest 
group 

 Support the group's/organization's role i.e. 
promoting environmentally friendly life style. 

 Support the group/organization to expand its 
reach/network 

 Learning: learn about citizen engagement, us-
ing new technologies to monitor water quality. 

 Facilitate dialogue with policy/decision makers. 
 
Societal outcomes 

 Safer water quality for the future.  

 Conservation of fish and birds. 
 

 Gap between the CO objectives/vision/scope 
and the organization/interest group’s  objec-
tives/vision/scope 

 

Factors and circumstances… 

…enabling citizens to participate in the CO …hindering citizens to participate in the CO 

 

 Having a clear idea or proof of the CO benefit 
to the organization/interest group 

 having an online platform 

 Providing a physical place to meet for offline 
activities. 

 Clear communication of CO objectives and ben-
efits to citizens 

 

 Time pressure / lack of time 

 Financial costs / lack of funding / budget con-
straints 

 unclear objectives or process - referring to the 
early stages of co design 

 conflicts with land owners where the water 
samples have to be collected 
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Incentives and barriers for citizens to participate in the CO  

Incentives Barriers 

Perceived pressure from key individuals or institutions 

In favour of citizens participating in the CO Against citizens participating in the CO 

 Flens Kommun - Flens Municipality 

 The political organization in Flen  

 Postkodlotteriet  (one of Sweden's largest lot-
teries) 

 Havs- och Vattenmyndigheten - Sea and Water 
Authority 

 Naturskyddsföreningen - Swedish Society for 
Nature Conservation 

 Skärgårdsstiftelsen - Archipelago Foundation in 
Stockholm County 

 Transition (Swedish magazine covering water 
sports) 

 Änggården (community) 

 BygdeRådet (community) 

 Eco-Village Association 

 Friends and neighbours 

 CEO of  Håll Sverige Rent (higher management 
bureaucracy)  

 some activists groups 

 farmers 

 

Respondents: Håll Sverige Rent (1 respondents), Eco-village communities (3) 
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Incentives and barriers for scientists/data aggregators 

to participate in the CO  

Incentives Barriers 

Perceived outcomes 

Expected positive outcomes from participa-
tion in the CO 

Expected negative outcomes from participa-
tion in the CO 

Direct outcomes for the organization 

 Gaining experience in CS and CO 

 Sharing experience in big data processing (stor-
age, aggregation, validation) 

 Gaining experience in outreach to stakeholders 

 Collaboration/networking/partnership with 
other stakeholders 

 Expand the organization’s reach, visibility of 
products  

 Expand field of business (new area of business) 

 Participation in the CO can support the imple-
mentation of certain ongoing tasks in the or-
ganization (i.e. SLU work on national strategy 
for CS, Ericsson work on water systems for mu-
nicipalities) 

 
Societal benefits 

 benefits for society (raising awareness about 
water quality, safer water quality, biodiversity 
conservation) 

 

 Gap between the CO scope and the organiza-
tion’s scope (national vs local) 
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Incentives and barriers for scientists/data aggregators 

to participate in the CO  

Incentives Barriers 

Factors and circumstances… 

…enabling for scientists/data aggregators to 
participate in the CO 

…hindering for scientists/data aggregators to 
participate in the CO 

 Clear idea or proof of the CO benefit to the 
org/interest group 

 Acquiring local expertise in water quality analy-
sis and interpretation to carry on this task for 
the CO in the future (important for the sustain-
ability of the CO in the future) 

 Having a good base of citizen participants to 
generate data needed (size of data is im-
portant) - having a network for volunteer re-
cruitment for examples pioneers can help in re-
cruitment. 

 

 Time pressure / lack of time 

 Financial costs / lack of funding / budget con-
straints 

 Language barrier 

 Travel requirements. 

 delays of the project schedule 

 lack of interest by citizens 

 limited time for data collection (winter season) 

  

Perceived pressure from key individuals or institutions 

In favour of scientists/data aggregators par-
ticipating in the CO 

Against scientists/data aggregators participat-
ing in the CO 

 SLU FOMA. 

 WWF 

 Water Aid 

 UK River Trusts 

 Freshwater BON (Geo Bon) 

 Artdatabanken (especially the species unit) 

 Lanstyrellssen 

 Havs- och Vattenmyndigheten (Sea and water 
authority)  

 Stockholm Stad 

 SIWI 

 Vetenskap and Allmänhet ( NFP organisation 
promoting open science) 

 partner organizations 

 business partners focused in water 

 donor organizations 

 work colleagues 

 Swedish citizens 

 Skargardsstiftelsen (The Archipelago Founda-
tion’s nature reserves) 

 Jordbruksverket (Swedish board of agriculture) 

 CEO of Art Databankeren (related to costs of 
allocating staff to external tasks). 

 farmers 
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Respondents: Art Databankeren (1 respondent), EarthWatch Institute (1 respondent), Ericsson Sustainabil-

ity Center (2 respondents), Akvo (1 respondent), SLU (1 respondent)  
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C4  Spanish Demo Case 

Incentives and barriers for scientists/data aggregators 

to participate in the CO  

Incentives Barriers 

Perceived outcomes 

Expected positive outcomes from participation in 
the CO 

Expected negative outcomes from partici-
pation in the CO 

 increase the visibility for the organization 

 for current observation platforms - increase exist-
ing base of participants  

 access/availability to new/additional data sets 

 improve the quality of own data sets by validation 
with data from other sources 

 produce more research based on CO data (scien-
tific publication, technical reports) 

 access to new technology 

 for current observation platforms - improve plat-
form functionality and services  

 economic benefits (financial savings) from collabo-
ration with other stakeholders (similar organiza-
tions/projects) 

 new business opportunities /expand business/ex-
pand scope of research 

 improve the organizations profile (in scientific 
community, policy, society) - prestige 

 gain knowledge and experience through interac-
tion with other scientists/scientific organizations. 

 being part of a community by collaborating with 
other stakeholders in the joint platform 

 support CS activities (citizen participation in CS ac-
tivities) by joining a unified platform of observa-
tions 

 Need to adaptation to new methodologies 
(need to change own way of doing business 
to accommodate for the CO requirements) 

 Concerns about losing own identity due to 
joining a unified platform. 
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Incentives and barriers for scientists/data aggregators to par-

ticipate in the CO  

Incentives Barriers 

Factors and circumstances… 

…enabling for scientists/data aggregators to par-
ticipate in the CO 

…hindering for scientists/data aggregators 
to participate in the CO 

 availability of technical support 

 easy to access datasets 

 clear identification of stakeholders 

 clear conditions of needed collaboration between 
stakeholders (i.e. agreements) 

 cooperation between different groups/stakehold-
ers in the design of the CO (CO design process) 

 

 Time pressure / lack of time 

 Financial costs / lack of funding / budget 
constraints 

 technical difficulties in data processing, 
data integration 

 Uncertainty about the sustainability and fu-
ture of the CO (who will run the CO after 
GT). 

 keep changing the CO objectives  

 no feedback from politicians, seeing no im-
pact on policies 

Perceived pressure from key individuals or institutions 

In favour of scientists/data aggregators partici-
pating in the CO 

Against scientists/data aggregators partici-
pating in the CO 

 Generalitat de Catalunya 

 CREAF 

 Institut Catala d'Ornitologia ICO  

 Servei Climatologic de Catalunya 

 Institucio Catalana D'Historia Natural ICHN  

 Diputacion de Barcelona 

 Instituto ciencies del mar ICN (Institute of Marine Sci-
ence) 

 Instituto de Biologia Evolutiva IBE 

 ECSA (European Citizens Science Association) 

 GBIF 

 UOC (Universitat Oberta Catalunya) 

 Catalan butterfly monitoring Scheme CBMS 

 Departament Territori y sostenibilidad 

 Observacion de cienia ciutadana 

 Natural science museum 

 FENOCAT (METEOCAT), FENO CATO, Natusfera 

 Institut d'investigacio agroalimentaria de la Generalitat 
de Catalunya IRTA  

 Departamiento territori i sostenabilitat 

 Meteo service of Catalonia ENCAVI 

 Universities, schools 

 Naturalist associations 

 Individual citizens 

 Biodiversidad Virtual (potential competitor) 

 Some scientist that do not believe in citizen sci-
ence 

 La agencia Estatal de Meteorolgica AEMET (The 
state meteorological agency) because of latest 
political conflict between national and regional 
government  

 Politicians (lack of will to take action on climate 
change) 
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Respondents: CBMS (1 respondent), Natusfera (1 respondent), CREAF (1 respondent), AEMET (1 respond-

ent), FENOCAT (1 respondent), Catalan Institute of Natural History ICHN (1 respondent), Meteorological 

services of Catalan (1 respondent). 
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Respondents: Diputacio Barcelona (1 respondent) 

 

Incentives and barriers for policy/decision makers to par-

ticipate in the CO  

Incentives Barriers 

Perceived outcomes 

Expected positive outcomes from participa-
tion in the CO 

Expected negative outcomes from participa-
tion in the CO 

Direct outcomes for the organization  

 increase the visibility for the organization 

 improve territorial management and plan-
ning policies 

 CO is a channel to provide feedback for citi-
zens on policies 

 environmental education for citizens  

  Loss of efforts and waste of public fund if the 
results are not applied in territorial planning. 

Factors and circumstances… 

…enabling policy/decision makers to partici-
pate in the CO 

…hindering policy/decision makers to partici-
pate in the CO 

 visible results 

  

 Time pressure / lack of time 

 Financial costs / lack of funding / budget con-
straints 

 no feedback on results 

 not enough citizen participation 

 the process of developing the CO is not clear 

Perceived pressure from key individuals or institutions 

In favour of policy/decision makers participat-
ing in the CO 

Against policy/decision makers participating 
in the CO 

 Citizens 

 Municipalities/Mayors 

 Nature conservation groups 

 Natural parks users 

  

 owners of natural parks 

 Citizens who are critical of the government  

 Conservative politicians  
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C5  Kenyan Demo Case 

 

Incentives and barriers for citizens to participate in the CO  

Incentives Barriers 

Perceived outcomes 

Expected positive outcomes from participa-
tion in the CO 

Expected negative outcomes from participa-
tion in the CO 

Direct outcomes for the organization/interest 
group 

 Support the group's/organization's role i.e. 
community engagement, empowerment, biodi-
versity conservation, wildlife protection 

 Support the group/organization to expand its 
reach/network 

 Supplement the  group's/organization's  da-
tasets or data collection efforts 

 Access to data/information  
 
Societal outcomes 

 Public can access information that is of practi-
cal usefulness to them (i.e. location of fencing, 
weather, etc.) 

 Public access to information which will help 
communities understand their rights and give 
them voice 

 Learning opportunity: Citizens (especially stu-
dents) can learn through their engagement in 
data collection about their local environment 
and conservation measures  

 Improve policies: CO data provides scientific 
basis for informed policies 

 Long term benefits : Nature conservation, re-
duction of human-wildlife conflict 

 

 Data quality: concerns about inaccurate or bi-
ased data collection 

 



Ground Truth 2.0 Deliverable D1.7 Initial report on the incentives and barriers  

 

 

 

 

96 

Incentives and barriers for citizens to participate in the CO  

Incentives Barriers 

Factors and circumstances… 

…enabling citizens to participate in the CO …hindering citizens to participate in the CO 

 Provision of needed technical tools  

 Training on how to use the tools 

 Adopting the tools and platform to local inter-
net connectivity conditions (having offline fea-
tures) 

 Having a focus on livelihood in the CO 

 Presenting the scientific data in a form that is 
easy for the public to understand) 

 Public outreach events and activities 

 Sensitization of public 

 Engaging the community in the CO before im-
plementation  

 Time pressure / lack of time 

 Financial costs / lack of funding / budget con-
straints 

 Lack of logistical support 

 Lack of skilled staff 

 Low level of public literacy 

 Complexity of technical tools 

 Internet connection problems 

 Lack of community support (resistance from the 
community) 

 Lack of citizen commitment to data collection 
and engage in the CO. 

Perceived pressure from key individuals or institutions 

In favour of citizens participating in the CO Against citizens participating in the CO 

 National government  

 Narok County government 

 Kenya Wildlife Services KWS 

 Kenya Meteorological Department  

 Maasai Mara University(MMU) 

 Mara discovery centre 

 MMWCA and the conservancies 

 FoMM 

 World Wildlife Fund WWF 

 NGOs with the same vision and goals 

 BaseCamp Foundation Kenya 

 Tourism partners i.e. camps and lodges 

 Local community 

 Local chiefs 

 Schools 

 Landowners 

 Family 

 Government 

 Competitors 

 Local community  

 Illiterate members of the community 

 Farmers 

 Poachers 

Respondents: Friends of Maasai Mara (3 respondents), Ole Tipis Girl's (1 respondent), Maasai 

Mara Wildlife Conservancies Association (1 respondent), unidentified (1 respondent). 
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Incentives and barriers for scientists/data aggregators 

to participate in the CO  

Incentives Barriers 

Perceived outcomes 

Expected positive outcomes from participa-
tion in the CO 

Expected negative outcomes from participa-
tion in the CO 

 Access to data/information. 

 Access to new technology 

 Data will benefit scientific research. 

 improve policies: CO data provides scientific 
basis for informed policies 

 Rise in the level of the public awareness to lo-
cal environmental issues. 

 

 Crowd sourced data may not meet the research 
requirement (in terms of availability on time) 

Factors and circumstances… 

…enabling for scientists/data aggregators to 
participate in the CO 

…hindering for scientists/data aggregators to 
participate in the CO 

 Engaging higher levels of management at the 
early stages of the CO 

 Provision of needed technical tools  

 Availability of knowledge and expertise. 
 

 Time pressure / lack of time 

 Uncertainty about the sustainability and future 
of the CO (the initiative might be temporary). 

 Unclear understanding of the CO activities. 
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Incentives and barriers for scientists/data aggregators 

to participate in the CO  

Incentives Barriers 

Perceived pressure from key individuals or institutions 

In favour of scientists/data aggregators par-
ticipating in the CO 

Against scientists/data aggregators participat-
ing in the CO 

 Narok County Government – Department of Tour-
ism & Environment  

 Kenya Wildlife Service KWS 

 World Wildlife Fund  

 Indigenous Livelihood Enhancement Partners 
(ILEPA)  

 Friends of Maasai Mara  

 Maasai Mara Wildlife Conservancies Association 
MMWCA  

 South Rift Land Owners Association SORALO  

 Ewaso Nyiro South Development Authority 
(ENSDA)  

 Universities 

 Research institutions dealing with biodiversity. 

 MaMaSe Sustainable Water Initiative (some overlap 
with the CO which creates competition) 

 Poachers 

 

Respondents: Maasai Mara University (1 respondent), Museum of Kenya (1 respondent) 
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Incentives and barriers for policy/decision makers to par-

ticipate in the CO  

Incentives Barriers 

Perceived outcomes 

Expected positive outcomes from participa-
tion in the CO 

Expected negative outcomes from participa-
tion in the CO 

 Easy access to integrated data sets. 

 Efficient sharing of information with the public 
(i.e. reports, studies) 

 CO data can inform the county spatial planning 
i.e. prioritization of projects and programs and 
zoning activities. 

 CO data can inform county policy documents 
i.e. CIDP  

 Using data as basis of evidence to solicit donor  

 CO can be a tool to improve the collaboration 
with the community in urgent or emergency 
situation (reporting flood, stuck vehicles, etc.) 

 Support the organization’s efforts to engage 
citizens in wildlife conservation, water conser-
vation and climate change by engaging the citi-
zens in CO activities.  

 Better service delivery to citizens as a result of 
informed decisions and policies based on citi-
zen’s needs. 

 Better wildlife conservation and human-wildlife 
conflict resolution as a result of improved spa-
tial planning 

 Opportunities for income and jobs generation 
through participation in the CO 

 

 Quality of data: such as fake observations. 

 Using unverified data as basis for policy/deci-
sion making 

 Possibility of losing data in case of sharing the 
organization’s own datasets.  

 Risks of sharing data: could be misused by oth-
ers i.e. by poachers to locate animals or for 
commercial use without acknowledging the 
source. 
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Incentives and barriers for policy/decision makers to par-

ticipate in the CO  

Incentives Barriers 

Factors and circumstances… 

…enabling policy/decision makers to partici-
pate in the CO 

…hindering policy/decision makers to partici-
pate in the CO 

 Hosting the CO by the Narok County (Narok 
County view) 

 Training on how to use the tools 

 Availability of platforms for public outreach 
(i.e. social media) 

 Financial incentives expressed as “financial 
stimulation”, “financial gains”, and “income 
generation opportunities”.  

 Having in place regulations to control the 
data/material being shared on the platform. 

 

 Time pressure / lack of time 

 Financial costs / lack of funding / budget con-
straints 

 Lack of knowledgeable staff within the county 
departments with expertise in areas like (veter-
inary, livestock, agriculture, tourism, wildlife, 
metrology on better utilize the CO data for pol-
icy and decision making. 

 Internet connection problems 

 Unavailability of smartphones 

 Lack of citizen commitment to data collection 
and engage in the CO. 

 Lack of public awareness on the related envi-
ronmental issues. 

  

Perceived pressure from key individuals or institutions 

In favour of policy/decision makers participat-
ing in the CO 

Against policy/decision makers participating 
in the CO 

 Narok county government , the Governor and the 
CECs 

 Department of Environment and Tourism. 

 Disasters management Department. 

 Department of Agriculture. 

 tour operators 

 Hotels 

 Friends of the Mara 

 local community 

 UNDP 

 WWF 

 Kenya forest work group 

 MMWCA 

 KWS 

 Universities and research institutes, i.e. MMU 

 Upande 

 ILEPA 

 Mara elephant project 

 political figures 

 some NGOs 

 poachers 

 Land owners not benefiting from the project. 

 Within the organization due to internal regula-
tions and policies limiting sources of data the 
organization can use and sharing data with oth-
ers. 

Respondents: Narok County (6 respondents), Kenya Wildlife Services (2 respondents) 
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C6  Zambian Demo Case  

Incentives and barriers for citizens to participate in the CO  

Incentives Barriers 

Perceived outcomes 

Expected positive outcomes from participa-
tion in the CO 

Expected negative outcomes from participa-
tion in the CO 

 Having local data. 

 Access to different data sets and information. 

 Easier communication with involved official de-
partments. 

 Availability of data and easier communication 
can support VAGs in fulfilling their mandate. 

 None mentioned 

Factors and circumstances… 

…enabling citizens to participate in the CO …hindering citizens to participate in the CO 

 Organizing community sensitization cam-

paigns to mobilize citizens to participate. 
 
 
 
 

 Financial costs 

 high level of illiteracy of the community mem-
bers 

 general public ignorance of environmental is-

sues 
 Poor internet connectivity and cell phone 

network coverage. 
 low cell phone ownership  

Perceived pressure from key individuals or institutions 

In favor of citizens participating in the CO Against citizens participating in the CO 

 World Wildlife Fund (WWF) 
 Department of National Parks and Wildlife 

(DNPW) 
 Barotse Royal Establishment (BRE) 
 Donors 
 NGOs 

 The National Assembly 
 BRE  
 Village Indunas (village headmen) 
 ignorant’ members of the community 
 those involved in poaching and illegal timber 

cutting 

 

 

Respondents: VAGs (10 respondents).  
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Incentives and barriers for scientists/data aggregators 

to participate in the CO  

Incentives Barriers 

Perceived outcomes 

Expected positive outcomes from participa-
tion in the CO 

Expected negative outcomes from participa-
tion in the CO 

 Availability and access to data 

  Improve their knowledge about the local envi-
ronmental issues. 

 Access to data will support in fulfilling their 
respective departments organizational man-
dates 

 Gain exposure to a wider segment of the com-

munity. 
 Support advocacy and community engage-

ment. 

  Personal benefits:  gaining satisfaction from 
doing something worthwhile and contributing 
to a good cause. 

 none mentioned 

Factors and circumstances… 

…enabling citizens to participate in the CO …hindering citizens to participate in the CO 

 public sensitization  
 Availability of tools for communication with 

the public.  
 clearer conceptualization of the CO goals, vi-

sion, mission and objectives 

 Time pressure / lack of time 

 Financial costs / lack of funding / budget con-
straints 

 poor internet connectivity 
 lack of needed communication devices 
 public ignorance in the environmental issues 

Perceived pressure from key individuals or institutions 

In favor of scientists/data aggregators partici-
pating in the CO 

Against scientists/data aggregators participat-
ing in the CO 
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 Village Action Groups (VAGs) 
 Barotse Royal Establishment (BRE) 
 Community Resource Boards (CRBs) 

 Local community. 
 Village Indunas 
 World Wildlife Fund (WWF) 
 Department of National Parks and Wildlife 

(DNPW) 
 NGOs 
 Ward Development Committees. 

 Local council members. 

 People involved in illegal activities such poach-
ing, timber cutting including timber industry. 

 Bureaucratic government departments 

Respondents: WWF (1), Young Conservation Trailblazers Initiative (1), different (unspecified) government 

technical departments (3) 
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Incentives and barriers for policy/decision makers to par-

ticipate in the CO  

Incentives Barriers 

Perceived outcomes 

Expected positive outcomes from participa-
tion in the CO 

Expected negative outcomes from participa-
tion in the CO 

 Accessibility to needed data sets. 

 Improving the organization’s/department’s 
performance in natural resources manage-
ment. 

 Improving communication with other stake-
holders. 

 long term benefits to the society:  enhance the 
livelihood of the communities 

 None mentioned. 

Factors and circumstances… 

…enabling policy/decision makers to partici-
pate in the CO 

…hindering policy/decision makers to partici-
pate in the CO 

   Financial costs related to logistics, staff train-
ing, and public sensitization. 

 Lack of Competency and knowledge in NRM. 

 Lack of community support 

Perceived pressure from key individuals or institutions 

In favor of policy/decision makers participat-
ing in the CO 

Against policy/decision makers participating 
in the CO 
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 Ministry of tourism. 

 Department of National Parks and Wildlife 
(DNPW) 

 Department of Forestry 

 Barotse Royal Establishment (BRE) 

 Community Resource Boards (CRBs) 

 village Indunas 

 World Wildlife Fund (WWF) 

 District Councils 

 National Assembly 

 Ward Development Committees 

 Farmers associations 

 Local community especially women and youth 

 Local council members 

 People involved in illegal activities such poach-
ing, timber cutting 

 Timber industry. 

 Some village Indunas (not specified) 

Respondents: National Assembly (1), Department of National Parks and Wildlife (2), department of Mete-

orology (1), Community Resource Boards (2) 

 


